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Abstract

Purpose A comprehensive review of the literature on the time between the onset of symptoms and the first episode of care
and its effects on important worker outcomes in compensated musculoskeletal conditions is currently lacking. This scoping
review aimed to summarize the factors associated with time to service and describe outcomes in workers with workers’
compensation accepted claims for musculoskeletal conditions.

Methods We used the JBI guidelines for scoping reviews and reported following the PRISMA-ScR protocol. We included
peer-reviewed articles published in English that measured the timing of health service initiation. We conducted searches in
six databases, including Medline (Ovid), Embase (Ovid), PsycINFO, Cinahl Plus (EBSCOhost), Scopus, and the Web of
Science. Peer-reviewed articles published up to November 01, 2022 were included. The evidence was summarized using a
narrative synthesis.

Results Out of the 3502 studies identified, 31 were included. Eight studies reported the factors associated with time to service.
Male workers, availability of return to work programmes, physically demanding occupations, and greater injury severity
were associated with a shorter time to service, whereas female workers, a high number of employees in the workplace, and
having legal representation were associated with a longer time to service. The relationship between time service and worker
outcomes was observed in 25 studies, with early access to physical therapy and biopsychosocial interventions indicating
favourable outcomes. Conversely, early opioids, and MRI in the absence of severe underlying conditions were associated
with a longer duration of disability, higher claim costs, and increased healthcare utilization.

Conclusion Existing evidence suggests that the time to service for individuals with compensated musculoskeletal conditions
was found to be associated with several characteristics. The relationship between time to service and worker outcomes was
consistently indicated in the majority of the studies. This review highlights the need to consider patient-centred treatments and
develop strategies to decrease early services with negative effects and increase access to early services with better outcomes.
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million claims involving time off work were compensated for
musculoskeletal conditions between 2004 and 2013 [5]. In
Australia, injury and musculoskeletal conditions contributed
to 87% of all workers’ compensation claims in 2020-2021
[6]. Despite a decreasing trend in total claim rates, work
disability (i.e. absence from work due to injury/illness) and
related compensation costs for musculoskeletal conditions
remain a significant problem in high-income countries. For
example, total workers’ compensation costs in Australia
have increased 30% since 2016-2017 to $10.8 billion in
2020-2021 [4, 7]. In 2021-2022, musculoskeletal condi-
tions represented approximately 7.3 million cases of time
loss from work in Great Britain [8]. Most workers’ compen-
sation schemes fund healthcare services to support injured
workers’ return to work and recovery trajectories [9—-11].
The timing of healthcare service is a key quality indicator
for process measures within workers’ compensation systems
[12] and has previously been associated with outcomes for
workers with claims for musculoskeletal conditions [13, 14].
For example, several studies have demonstrated that delay
in appropriate health services is associated with a longer
period of absence from work (i.e. extended duration of dis-
ability), poorer rates of return to work, and worse recovery
outcomes for musculoskeletal conditions, such as low back
pain [15-19]. A recent cohort study on the timing of physi-
cal therapy among individuals with knee osteoarthritis dem-
onstrates that a delay in initiating physical therapy of more
than one month is associated with an increased risk of future
opioid utilization compared to initiating physical therapy
within one month (i.e. early) of the index date [20].
Timely access to appropriate healthcare services can
expedite injury recovery and facilitate a quicker return to
work [21-23]. Findings from a randomized controlled trial
study reveal that early intervention, involving thorough
examinations, information, and recommendations to stay
active for patients with acute low back conditions, resulted
in a significantly higher return to work rate at 12-month
follow-up (i.e. 68.4% of the patients in the intervention
group returned to work compared to 56.4% in the control
group) [24]. Moreover, a systematic review of physical
therapy (PT) studies by Ojha and Colleagues found that
early PT, compared to delayed PT, was associated with
lower costs and reduced subsequent health service utiliza-
tion [25]. However, it is important to note that early treat-
ment with some services with limited evidence to support,
such as opioids and magnetic resonance imaging (MRI)
for some musculoskeletal conditions (e.g. acute nonspe-
cific low back condition), is not always useful and can
result in increased healthcare costs and utilization [26].
A recent systematic review and narrative analysis showed
that undergoing early MRI (i.e. MRI within the first 4 to
6 weeks of the index visit) compared to no MRI for low
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back pain without severe underlying conditions is asso-
ciated with a longer disability duration [27]. Moreover,
another systematic review discovered that prescribing
opioids within the first 12 weeks (early) of the onset of
musculoskeletal conditions is associated with prolonged
work disability among workers’ compensation claims [28].

Access to timely and appropriate healthcare services
within the workers’ compensation system can be influ-
enced by various factors. Individual characteristics (e.g.
age and gender), injury severity, occupation, and provider
type have been previously reported as the factors that can
affect the timing of health service utilization [29]. Further-
more, factors related to insurance policies (e.g. waiting
periods for assessment, financial incentives, limiting pro-
vider choice in some jurisdictions), healthcare-related fac-
tors (e.g. health providers’ unwillingness to treat patients
receiving workers’ compensation), work-related factors
(e.g. work-relatedness of the injury), and access challenges
(e.g. remoteness) have been shown to influence the time to
service [15, 18, 22, 29-32]. A study conducted by Komin-
ski and Colleagues revealed that policies that limit health-
care utilization may have a negative impact on access to
quality care, return to work rates, and recovery outcomes
[15]. In the United States, for example, due to limited first-
line provider choice, 13.3% of workers encountered “some
or a lot of difficulty getting medical care” when they were
first injured [33]. Similarly, a study in California found
that 8.5% of workers faced challenges in accessing physi-
cal therapists, 7.9% “specialist care”, or 2.5% “prescription
medications” [15]. While several reviews have been con-
ducted in the general population [34, 35], there is a lack
of evidence regarding a comprehensive review of health
service timing and the factors influencing the timing of
health services for musculoskeletal conditions within the
context of workers’ compensation systems exclusively.

Given the pervasive nature of musculoskeletal condi-
tions and the corresponding WC claims, it is paramount
to systematically map the available literature regarding
the factors that influence compensation outcomes and the
relationship between time-to-service and those outcomes.
Empirical data on the timing of health service differ in
terms of musculoskeletal conditions, types of services,
and the outcome measures involved, and aggregating find-
ings of multiple studies is impractical [27, 28, 36]. As a
result, we conducted a scoping review to provide a litera-
ture summary of the factors influencing time-to-service
and describe the time-to-service relationship with worker
outcomes. To inform better healthcare funding practices,
a comprehensive overview of the literature regarding the
factors influencing time to service and its relationship with
outcomes among workers with compensated musculoskel-
etal conditions is needed.
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Research questions

i. What factors are associated with time to service in
studies of individuals with musculoskeletal conditions
and accepted workers’ compensation claims?

ii. What is the association between time to service and
work and health outcomes in those individuals?

Methods

This scoping review study followed the Joanna Briggs Insti-
tute (JBI) framework [37] and was reported using the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analysis Extension for Scoping Reviews (PRISMA-ScR)
(Supplementary file 1) [38]. The review protocol was pre-
registered with the Open Science Foundation (link: https://
osf.io/xjyd8).

Eligibility Criteria
Participants

Workers aged 15 years and above with an accepted work-
ers’ compensation claim for a musculoskeletal condition
affecting any body region were included [39]. Work-related
musculoskeletal conditions at any stage of progression (i.e.
acute, subacute, or chronic) were examined for inclusion.

Concept

We included studies that reported the time between an ini-
tial event, such as the initial report of musculoskeletal com-
plaints, the date of claim acceptance, or primary index date
and the services provided (time to service). We reviewed
studies involving any treatment service (e.g. pharmacologi-
cal and nonpharmacological) and diagnostic service (e.g.
magnetic resonance imaging (MRI), X-ray, and ultrasound)
funded by workers’ compensation. Evidence where the
duration/average duration between the onset of injury and
the first episode of care was not specified, and contact with
healthcare providers for purposes other than treatment/diag-
nostic services (e.g. injury report writing and independent
medical evaluations) were excluded.

Context

Personal injury reports involving transportation accidents
(motor vehicle), the military, sports, and daily/home activi-
ties were excluded because injury cases in these settings
are typically handled through alternative compensation
schemes.

Type of Evidence Sources

Peer-reviewed studies published in English, including ran-
domized and non-randomized controlled trials, prospective
and retrospective cohorts, case-control, analytical cross-
sectional, and qualitative studies, were considered. Expert
comments, perspective papers, conference abstracts, editori-
als, supplements, and magazine reports were excluded. Grey
literature, such as dissertations and national survey data, was
also excluded. Citation chaining was used to identify miss-
ing pertinent articles [40, 41].

Changes from the Original Protocol

Minor changes were made to the inclusion criteria indicated
in the registered protocol. First, our preliminary search indi-
cated that the working age group in certain important indus-
tries was older than 65, which was our original maximum
cut-off age limit. As a result, we did not limit the maximum
age in the review to 65 years. Second, grey literature, such
as dissertations and national survey reports, expert opinions,
viewpoint papers, and conference abstracts, was excluded
from this review as we identified sufficient peer-reviewed
literature to address our research questions. Third, the most
recent search date for all databases included in this review
(November 1, 2022) occurred after the date specified in the
protocol (September 1, 2022). Finally, we added certain
items to the protocol’s data charting table as new findings
became available.

Search Strategy

A preliminary search was conducted in the Medline (Ovid)
database to identify text words and index keywords using the
participant, concept, and context (PCC) approach [42]. Syn-
onyms of musculoskeletal injury, time-to-treatment, work-
related injury, and workers’ compensation were used. Terms
of related concepts were combined using the Boolean OR
operator, whereas the Boolean AND operator was used to
combine different concepts. The search strategy was devel-
oped by two authors (THM and MDD) and was reviewed
by a third author (GR) in consultation with a professional
librarian. The final search was conducted on November 1,
2022, in six databases: MEDLINE (Ovid), EMBASE (Ovid),
Psych Info (Ovid), Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Scopus, and Web of Science.
Peer-reviewed studies published in English until November
01, 2022, were included. The PRISMA flow diagram (Fig. 1)
displays the evidence screening steps, and Supplementary
File 2 provides the Medline search strategy.
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Fig. 1 PRISMA flow chart (n=31)
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Study Selection

Citation management was conducted using Endnote soft-
ware version 19.3 [43]. The citations were then exported
to Covidence® for duplicate removal and evidence screen-
ing [44]. Two reviewers (THM and MDD) screened the
titles and abstracts independently. The full-text studies that
passed the initial screening step were obtained, and the same
reviewers independently screened the full-text articles. Arti-
cles that did not fit the inclusion criteria were removed, and
the reason was documented. Minimal disagreements were
settled through discussion at all steps. Three authors (THM,
MDD, and GR) were involved in the decision-making pro-
cess regarding article exclusions.

Data Extraction/Charting

Data charting was conducted in Microsoft Excel using a
standard data extraction template (Supplementary file 3).
After checking for the comprehensiveness of the pilot find-
ings conducted by one reviewer (MDD), another reviewer
(THM) completed the entire data extraction. One reviewer
(MDD) double-checked the extraction of seven articles at
random, and the result was consistent between the authors.
The characteristics of the study, including first author, year,
title, journal, country, study design, data source, inclusion
and exclusion criteria, study sample and sample size, and
participant characteristics such as sex, age (mean with stand-
ard deviation, median with interquartile range), type of mus-
culoskeletal conditions, type of services, main findings, and
author conclusions were extracted. We charted detailed data
regarding the use of time-to-service in each study (i.e. as
an outcome, predictor, or both), information on the type of
timing measure (e.g. continuous, categorical relative to a
goal or certain treatment guideline, such as ‘early’), tim-
ing measurement (e.g. hours, days, weeks, and months ),
timing start point, time-to-service average duration, factors
affecting time-to-service and findings, and time-to-service
predicting outcomes.

Summarizing and Reporting the Results

We first described the characteristics of the included studies.
We then developed a narrative summary of time to service,
followed by a synthesis table with the average duration and
timing definitions. Next, we conducted a narrative summary
of factors affecting time-to-service. Factors affecting time-
to-service were categorized into four themes: individual,
injury-related, workplace, and health services-related fac-
tors. The selection of the variables is based on the Behav-
ioural Model of Health Services utilization, with a slight
modification made to accommodate variables available
within the workers’ compensation system administrative

data, including work-related factors [45]. A descriptive sum-
mary of study outcomes (e.g. disability duration) was also
produced, and the relationship between time to service and
outcomes was described. We grouped worker outcomes into
four categories following a previous study approach [25]:
work outcomes, claim costs, healthcare utilization, and
patient-reported health outcomes. Additionally, a summary
table that includes the relationship between the outcomes
and time to service, definitions of outcomes, and some study
features was developed. At each stage of the process, the
results were reviewed, refined, and feedback was shared
among the authors until a final agreement was reached.

Results
Studies Selection

Electronic database searches yielded 3500 references in
total. Citation chaining returned two additional relevant arti-
cles. After removing duplicates, 2345 records progressed to
the title and abstract screening. Following title and abstract
screening, 58 reports were passed for full-text review. Dur-
ing the full-text screening, 27 citations were excluded, leav-
ing 31 eligible articles for inclusion. The PRISMA flow
diagram (Fig. 1) fully reports the search results [46].

Study Characteristics

Table 1 presents the key characteristics of the included
studies. Studies originated from the United States (n=22)
[40, 41, 47-66] and Canada (n=9) [67-75], with most
published from 2000 onwards (n=27) [40, 41, 47-50, 52,
54, 55, 57-67, 69, 71-73, 75-77]. In (n=15) studies, the
study inception period/year of injury occurred before 2000
[53, 56, 64, 68, 74], and no year of injury was specified in
(n=2) studies [65, 67]. A retrospective cohort was the most
common study design reported (n=22) [40, 41, 47, 48, 54,
56-65, 69-75]. Other included studies used a prospective
cohort (n=06) [50-52, 55, 66, 68], randomized controlled
trial (RCT) (n=2) [53, 67], and cross-sectional (n=1) [49]
methods. Most studies used administrative data directly from
workers’ compensation schemes (n=20) ) [40, 41, 47, 48,
51, 54, 56-65, 69, 71, 75, 76] or with other studies using
data sources such as employee interviews, medical records,
and surveys (n=11) [49, 50, 53, 55, 6668, 72-74, 78]. The
sample size ranged from 63 [67] to 137,175 participants
[75].

Characteristics of Musculoskeletal Condition

A large number of studies included workers with low
back pain in (n=23) studies [40, 47, 49-60, 63-65, 67,
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Fig.2 Musculoskeletal condi-
tions included (n=31)

70-74]. More than one condition (multiple body parts)
was reported in (n=06) studies [48, 61, 62, 66, 68, 75],
and (n=1) study each for shoulder pain [69] and neck
pain [41](Fig. 2).

Description of Time to Service

Time to service was most commonly used as a predictor in
(n=23) studies [41, 47, 48, 50, 52-54, 56-65, 67-69, 71,
73, 74] in reporting rather than as an outcome in (n=3)
studies [49, 55, 72]. Time to service was used as both a
predictor and an outcome in (n=5) studies [40, 51, 66, 70,
75]. Duration of time to service was measured from the
date of injury in (n=25) studies [40, 41, 47-49, 51-54,
56, 58-65, 67-70, 72-74], claim acceptance date in (n=2)
studies [71, 75], and index visit (i.e. first service) was used
in (n=4) studies [50, 55, 57, 66].

Measures of time to services varied depending on the
type of services and musculoskeletal conditions involved.
Several studies reported service timing categorically (or
in binary terms) by classifying a service as either early
or not. This usually occurred in studies of opioid, MRI,
and physical therapy services for low back pain, where
the measure of whether a service was early was based on
guideline recommendations or evidence. For example,
five studies involving magnetic resonance imaging (MRI)
defined early service as service received within six weeks
(n=3) [52, 64, 77] and within the first 30 days (n=2) [58,
60] of back conditions.

® Low back pain
® Multiple body parts
# shoulder

Neck

Overall, there was no standard timing definition, even
for a particular service and condition. In addition, the
reason for choosing different timing classifications within
cohorts has not been described in some studies (Table 2).

Description of the Included Services

Services included in the eligible studies were: opioids in
(n=_8) studies [50, 55, 59, 61, 62, 72, 73, 75], magnetic
resonance imaging (MRI) in (n=35) studies [51, 52, 58, 60,
64], multiple (combination of services) in (i=135) studies
[49, 56, 69-71], surgery in (n=4) studies [40, 41, 63, 65],
physical therapy care in (n=3) studies [66, 68, 74], visits
to any healthcare provider in (n=3) studies [47, 48, 54],
interdisciplinary biopsychosocial intervention in (n=2)
studies [53, 67], and chiropractic care in (n=1) study [57];
Fig. 3.

Factors Affecting Time to Service

Eight studies identified the factors associated with
time to service [40, 49, 55, 69, 70, 72, 75, 77]. These
included individual, workplace, injury, and health service-
related factors and are described in the following section
(Table 3).

@ Springer
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Fig.3 The type of services 30%
included (n=31)
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Individual-Related Factors

Gender Five studies found a significant relationship
between gender and the time to service [40, 49, 70, 72, 77].
Of these, three studies indicated male workers were asso-
ciated with shorter time to service. The studies involved
multiple services (i.e. medical doctor, chiropractor, physio-
therapist, and nurse practitioner) used within a month, MRI
within six weeks, and early opioid use within eight weeks
of low back pain onset. A single study involving multiple
services for low back injuries showed that males were more
likely to receive delayed services [49], while another single
study indicated that female workers received delayed sur-
gery for back pain [40].

Age Four studies found a significant relationship between
age and time to service [69, 70, 72, 79]. Three studies
found that older age was associated with longer time to
service [40, 69, 70]. These three studies involved mul-
tiple services (i.e. medical doctor, chiropractor, physi-
otherapist, and nurse practitioner) and, surgery for low
back pain, and assessment and clinical investigations for
a shoulder injury as the service types. The fourth study
reported that older workers used opioids early (i.e. within
eight weeks) of low back injury [72].

Personal Income A single study found that the time to
service (i.e. first-line service involving a medical doctor,
chiropractor, nurse practitioner, and physical therapist)
for low back pain was more likely longer in high-income
workers than in low-income workers [70].
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Remoteness One study of low back pain in workers found
an association between residence in rural or urban/rural
mixed regions and a shorter time to opioid use (i.e. within
eight weeks of injury) [72].

Comorbidity A single study demonstrated that workers
with comorbidities used opioids soon (i.e. within eight
weeks of a back injury) [72].

Tobacco Use A single study found that workers with low
back pain who used tobacco daily received opioids earlier
(i.e. within six weeks of their initial healthcare visit) than
workers who never used tobacco [55].

Functional Limitation A single study found that experi-
encing a higher functional limitation was associated with
a shorter time to service for low back pain (i.e. within the
first four to sixteen weeks of injury) [49].

Work-Related Factors

Return to Work Programme A single study found that the
availability of a return-to-work programme in the work-
places was associated with a shorter time to services (first-
line service) than workplaces with no return-to-work pro-
gramme available [70].

Occupation A single study reported that patients with low
back pain whose occupation was clerical/sales experience a
longer time to service (any visit to a provider) [49].
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Table 3 Factors affecting time to service (n=8)

Factors Service Reference
Individual Gender Male Opioid+ Carnide et al. 2020 [72]
MRI+ Graves et al. 2012 [77]
Multiple*% Blanchette et al. 2017 [70]
Cote et al. 2005 [49]
Female Surgeryt  Ren et al. 2020 [40]
Age Older age Opioids+  Carnide et al. 2020 [72]
Surgeryt  Ren et al. 2020 [40]
Multiplet  Blanchette et al. 2017 [70]
Razmjou et al. 2015 [69]
Income Higher personal Multiplet  Blanchette et al. 2017 [70]
Remoteness Being rural or urban/rural mixed Opioid+ Carnide et al. 2020 [72]
Functional limitation Higher functional limitations Multiple+ Cote et al. 2005 [49]
(higher scores on the Roland-
Morris scale
Comorbidities Having comorbidities Opioid+ Carnide et al. 2020 [72]
Pain Pain radiated below the knee Stover et al. 2006 [55]
Tobacco use Using tobacco compared to never
tobacco user
Work-related factors Auvailability of return to work Return to work programme avail- ~ Multiplef  Blanchette et al. 2017 [70]
programme able
Employers’ doubt about the work- ~ Employer’s doubt about the work-
relatedness of the injury relatedness of the injury and
Number of employees Greater number of employees in
the workplace
Legal representation Having had legal representation Surgeryt  Ren et al. 2020 [40]
Occupation Heavy physically demanding Opioidi Carnide et al. 2020 [72]
occupation
Clerical/sales workers compared to Stover et al. 2006 [55]
service occupations workers
Injury-related factors Injury severity Greater injury severity Opioid+ Gross et al. 2009 [75]
Carnide et al. 2020 [72]
Stover et al. 2006 [55]
MRI+ Graves et al. 2012 [77]
Multiplet  Cote et al. 2005 [49]
Previous compensation history Previous history of compensation Blanchette et al. 2017 [70]
claim
Year of injury More recent year of injury Opioidf Carnide et al. 2020 [72]
Healthservice-related factors Type of provider Initial provider was pain related Opioid+  Carnide et al. 2020 [72]
Surgeon as an initial contact com-  MRI} Graves et al. 2012 [77]
pared with a primary care
An initial provider was Chiroprac-
tor
First line provider was physi- Multiplet  Blanchette et al. 2017 [70]
otherapist
Prescriber demographics Female first line provider Opioidf Carnide et al. 2020 [72]

Visiting young prescribers

*= more than one service involved, + time to service is shorter for the factor, { time to service is longer for the factor, i time to service is
mixed, n Number of studies, MRI magnetic resonance imaging

@ Springer
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Employers' Doubt About Work-Relatedness of Injury In one
study, it has been observed that time to service was longer
among workers with low back pain whose employers had
doubts about occupational relatedness of injury [70].

The Number of Employees One study showed that workers
with low back pain in workplaces with a high number of
employees experience a longer time to provider visits [70].

Injury-Related Factors

Injury Severity Five studies demonstrated that injury sever-
ity was significantly associated with time to service [49,
55, 70, 72, 75, 77]. Three of the five studies indicated that
time-to-service was shorter among the workers with greater
injury severity. Of these studies, two studies involved early
opioid use for low back pain [55] and for fractures, dislo-
cations, and amputations [75], and another study involved
early MRI for radiculopathy [77]. In contrast, two studies
found that greater severe injuries were related to delayed
services for low back conditions (visit to provider in both
studies) [49, 70].

Previous Compensation History A single study found that
workers with a prior claim history had a shorter time to ser-
vice for low back pain [70].

Pain In one study, workers with greater pain severity were
associated with early opioid use (i.e. within six weeks of
healthcare visit) for low back conditions [55].

Year of Injury A single included study involving early opi-
oid prescription found that a more recent year of injury
was associated with a longer time to service [72]. Two
other included studies also reported decreasing trends in
early opioid use with an increasing year of injury, but only
descriptive results were documented [73, 75].

Health Service-Related Factors

The Type of Provider One study showed that having a
physiotherapist as the initial provider was associated with a
longer time to service [70]. In another study, first consulting
a surgeon was associated with early MRI utilization for low
back pain (i.e. within six weeks of injury) [77].

Prescriber Demographics Time to opioid use was shorter
(i.e. within eight weeks of a low back injury) for workers
who had their first visit with female and younger prescribers
in a single study [72].

Overall, most studies examining the factors influenc-
ing the timing of services used quantitative administra-
tive datasets and primarily focused on the characteristics

@ Springer

of the injured workers. There was no qualitative study
reported, and the factors related to health systems (e.g.
the availability of providers), compensation schemes,
insurance policies, and employers were insufficiently
addressed.

Time to Service as a Predictor of Worker
Outcomes

Table 4 provides a summary of outcome measures and
definitions. There was a significant association between
time to service and worker outcomes in (n=25) studies
[40, 41, 47, 48, 50, 52-54, 58-64, 66-71, 73-75, 77].
The majority of eligible studies that assessed the associa-
tion between time to service and worker outcomes were
retrospective designs, that involved low back conditions,
and most studies were limited to North America. Studies
on the relationship between time to service and patient-
reported health outcomes, including mental health (e.g.
depression and anxiety) were limited [65], and no studies
were identified regarding addiction as an outcome among
early opioid users. The timing definitions and outcome
measures were also used inconsistently across studies.

In a study involving early physical therapy (i.e. ser-
vice initiated at the initial point of healthcare contact)
for upper and lower extremities, neck, back, and other
body parts, time to service was associated with reduced
costs and a shorter duration of care [66]. Another study
involving early physical therapy received within 30 days
[74] and one further study involving early evidence-
based case-managed interdisciplinary (biopsychosocial
approach) received within four to ten weeks of low back
pain injury was associated with a greater rate of return to
work [67]. Moreover, early physician assessment within
four to sixteen weeks for shoulder injury was associated
with improved patient-reported health outcomes, such as
reduced pain exacerbation) [69].

Studies involving early opioid use (seven studies with
various conditions) [50, 59, 61, 62, 71, 73, 75] and MRI
(five studies with low back conditions) [52, 58, 60, 64,
77] demonstrated associations with longer duration of
disability, increased costs, higher healthcare utilization,
and poor patient-reported health outcomes. Moreover, a
delayed visit to any provider for low back condition [54,
70] and surgery for neck injury (i.e. injury-to-surgery > 2
years) [41] was associated with negative outcomes (i.e.
increased disability duration for a back condition and a
decreased rate of return to work for neck injury).

Most studies reported more than one outcome. There-
fore, we grouped the outcomes into related themes: work,
cost, healthcare utilization, and patient-reported health
outcomes. Each theme is discussed below.



Journal of Occupational Rehabilitation

[(88°0 01 £5°0)

1D %66 *89°0=o0ney

pIezeH] uoneinp wreo
I0ZUO] Y)IM PIJRIDOSSY

uonemp uonesuad
-wood JO pua Y pake[eg

Aiqiqestp

Jo (13u9[ 19)I0YS B [PIM

PIBIOOSSE SEM QOTAIOS

Js1y pue AInfur uoamiaq
[eAISIUI QW) I)IOYS Y

uoneInp
AI[IqesTp oMo Im
PJBISOSSE ST SN [)[eaY
pue Knfur usamiaq

[eAIoyul QW) J9)IOYS Y,

PISO[O SeM WIE[D
) (mun reaoidde wredp Lpiqe
-SIp woIy sAep ur uoneInp Ay [,

UONe)[NSUOD AILOYI[BAY ISIY
oy 19338 uonesuadwoo [[ny jo
oposida 1s1 2y Jo uoneInp Y,

papue own
SHom 3s0] pred yoryMm je ep
oy} [mun dwm yIom Jsof pred

3[00) JSI1J JUBWIR[D © Jey) 9)ep
9y} woIj sKep Jo IoquInu Y],

skep ¢o¢ Je
popoo-do} sem anfea oy ‘TeaA
1 POPa20xa AIqesIp Jo yi3ua|
QU) YOTYM UT SWIE[D IO "A[OAT)
-NO9sU0D sAep § 1SeI] I8 10J
uaye) a1aMm sAep AJI[Iqesip ou
UQyM POPUD QABY 0] PIIOPISUOD
sem dLL 10 dd.L ‘PoPU° ALL
10 dd.L Yd1ys je 9ep o) [hun
(aLy) Lpiqesip reio Lresod
-wa) 10 (d.L) Liiqesip fenaed
Krezodwa) Yooy 1811y JuBWITR[D
®© Jey) 9Jep 9y} WOoIJ paje[nored
sem KI[Iqesip Jo ySud] Ay,

S9oM INOj
UM POATSOAI

ared onoeadornyd

pue AderoyporsAyd

Apres 0y paredwod

‘Teaoxdde wre[o

JO SyooM Inoy

2INSO[o WIe[d unpim Apred
0} 9w}/ UoTIEIND WIe[D)

(rouonnoeid asinu

pue ‘1030e1doIIyD)

9stderoporsAyd

‘S10J00p [EdIPAW

Surpnjout SIO1AIdS

QUI[-1SIY) ITAIIS

uoneInp uonesuadwo)
(%19)

PIp SjuBWIRD

ASINIM 243 Jo

JIey uey sso|

searoym ‘Amfur jo

Kep e uryim a1ed

[BOIPOWI POAISIAI

SJUBWITR[O QINJOBIJ

9 JO %E8 A0

Apiqesip jo pSuay

(rs1a

Kue) Fef 1eok-1

0} dn sAep (9 pue
Je[ sAep 09 01 dn
skep (g ‘3ef sAep
0€ 01 dn syoom ¢
‘Fel syjeam g 03 dn
Yoom T ‘3ef shep
9 0} ‘3ef skep ¢
0} T “(dnoi3 aoua
-19JoI) SB[ 9OIAIAS
Aipiqesip jo pSuay

paaradar prordp

denur 0y 103U0]

$(S1A Aue) 901AIOS

[eos1paw sKep ()

3oBq MO[ NIy

ured yoegq

pan(ur
saInoel pue SIANIM

ured yoeq Mo

Zhy1 =u {Apms
1I0Y09 [eUONBAIISqQ

0zss=u
10700 2AT)0adsonoy

L90°9L=U
10709 2AT)Odsonoy

Y009 =u
10400 aAnpoadsonoy

(epeueD)
[12] S10T T8 30 9ssng

(epeueD)[0L]
LT0T 'Te 32 anaypue[yg

(vsn)
[8+] 8107 'Te 10 ussog

(vsn)
[L¥] 910C T8 1 Uasag

Surwn s digsuoneoy

SUONIUYIP SAWOAINQO

QWOdINQ

Surun pue 901AIS

suonIpuo))

()

az1s opdwres pue uisoq UOISY pue (18aK) I0YINY

(LT=4U) SOWO0)N0 PUE 9OIAIOS 0] JWIT) USIM]IIq UOTBIOOSSE ) Jo Arewwing 4§ a|qe]

pringer

As



Journal of Occupational Rehabilitation

uornoafur
juonbasqns ay) 03 pea]

‘paseaIoul [[B
(uonresuadwos Ayrqesip
pue ‘SIJIAISS [RIIPIWUOU
pue ‘quanedur quanedino
*3°9) $1500 pasearoul
uonezinn A1931ns 1o
suonoaafur [eroesoqun|

Ayqiqestp
WIR)-3UOT Y)IM PIJRIDOSSY

uoIsSny [BIAID
[PAQ[DNW JUSMISPUN
oym syuaned Joj snye)s
JI0M 0} WINJAI J[qels JO
10301pa1d & 9AT)E3OU Sem

sIeaA 7 < K1931ns-03-A1n(ur

'skep (9 urgIm
S[I0M 0} UINJAI UO 109JJ9
aAno9joxd Suoms € pey

Isn sjuRXe[OY [OSNIA
[e19[YS pue sSniq
KI0jpWIWIRUI-)UY [EP
-1013)SUOU 1M paredwiod
prordo yjim pajeroosse
AJ[IqesIp YIom paguojoid

TN ATed a1y
191Je sAep (¢ ur uonoasfur reurds
B POAISOAI OUM SIDIOM JO UOT)

-1odoxd oy parernores Apnys Ay,

1ep Kinfur ay) Surmorjoy

IedA | 10J PALINOUIL SISO pue
UONBZI[IIN AIBJYI[BAY SUIWL
-19)3p 0} (,,S9PO2 [801,,) [¥1
03 o1y199ds S9pod pue SApod (4
-1dD) ASojouruiay, [eInpadoid

JUAIIND) 9y} Pasn sIoyne Y],

jdraoar
wrepd 193Je (skep G9¢) Ieak |
Ayqiqesip [e10) Arerodwa) 1oy
sjgouaq juowadedar oFem Jo

1d100a1 o3 sem AJITIQeSsIp JI0A

K1331ns 19336 porrad

Teok-¢ B UTYIIM SYIUOW 9 ISBI]
Je JOoJ smye)s |, JIom-je,, snonur
-U0D paureUIRW PUB YIOM 0)
pauImax At J1 “(M.LY Iqes)
JI0Mm 0} pauIn)al AJ[nJssadons

QABY 0} PAIIPISUOD JIoM SJUANLJ

SIOM 0] UINJAI JJe B
pajuasaidar skep ()9 uey) a1ow
JO YoM WOIJ QOUISQE SEAIIYM
S[I0oM 0) UINJAI A[IBd U PAUSS
-a1dax skep ()9 uey) ss9[ J0j
JI0M WOIJ 90USqe Se PIZIW

-0JOUDIP Sem JIOM 0] UINY

PAIONIISUOD OSTe

SeM MOPUIM SWIOJNO JWES
sIy) ur (ouy/sak) sygauaq Apqe
-SIp WI)-}I0yS JO Aep T ISe9] I8
J0 1d1009y “Kinfur 19)Je syoom
7S 01 dn pue mopurm ainsodxa
JYoom-g A} JoiJe BIqUIO[0D)
ysnLIg 9JeSYIOA WOIJ SIYauaq
K)IQESIp UI19)-110YS SUTATO0aT

sAep Jo IJaquinu [8)0) Y],

oep
Kinfur 10)Je syoom
XIS UIyim /skep
SSO[ JO T UMM

uonoafu]  PIATedAI TYIN A[Teq

JJep JUSPIOIE JO

SYooMm XIS UTYIIM
(Juaraypeuou)

A11ed paATadaI YN

UONEBZI[N AILIYI[EOH
150D

arep Amnfur ot
JO SYooMm XIS ISIl
uon oy} urpIm ‘A[res
-eanp A)[1QesIp YI0A PaA1a0a1 sprordQ
yep Afur
Ay} Jo sIeak 7 <
urgiim swojdwaAg
Te[noipey
M ured yoou
Ayyedornorpey 1oy
(uorsny [eo1AID)
SIom 0} UINJY  [9AQ NINIA) A1931ng

jasuo Anfur

) Surmof
-10F skep (g 1815y
) UM ALIe
PIATIOAI DJIAIIS

JIoM 0} uIn}oy Kdexoy Ted1sAyq

ep
Amlur 10958 syoom
uon Y310 UM AIe
-eInp AJ[IQesIp SIOA paaradar prordp

urens;urexds yoeq Aoy

ured yoeq
MO[ 9IN0B-qNS PUB ANIY

Kmfur yoeg

(Ayyedog
-noIpeRY puR 9seasIq
28I(] 2ANRISUATA(]) OON

Am([ur yoeq 9Inoy

IopIosIp
ured yoeq mof oyroads
-uou 9)ndeqns pue ANIY

0e8T=1u
10700 2AT)0adso1g

OLLT=U
10400 aATp0adsoIg

€r8I=u
110409 aA130adso1g

6051 =Uu
10709 2AT)doadsonoy

LYIT=1u
910709 2An)oadsonoy

[LS'SS=U
11040d [eOLIOISTH

(vsn)
[LL]T10T T8 19 soaRID

(vsn)
[TS] #10T T 10 seae1n

(vsn)
[0S] 800T Te 10 urpjueRI]

(vsn)
[1#] L10T 'Te 30 Inoeg

(epeueD) [1L] 966118 10
UBWP[O-UUBULIYH

(epeue))
[€L] 610T "Te 30 oprure)

Surn s digsuoneoy

SUONIUYIP SAWO0IINQO

JwoonQ  Sulwn pue AIAIS

suonIpuoD

()

az1s opdwres pue uSIsa

uo13y pue (1K) I0yINY

(ponunuoo) ¢ sjqey

pringer

AQs



Journal of Occupational Rehabilitation

Kanfur 1op[noys ur asn
prordo wid)-3uof Jo Ysi
10)80IS B YJIM PAJBIOOSSY

Kfur yoeq
ur asn prordo wrre)-3uof
JO YSII JOMO] ApjueoyIu

-31S M PJBIdOSSY

Ayqiqestp jusuewrad

pue Krerodura) wrio)-3uof

B [JIM PJBIOOSse A[en
-uejsqns pue Apuedoyrusig

KI9A0091
Pake[op ylim poreroossy

9SBAIIIP Jou

PIp 1500 AI[Iqesip pue
Apiqestp jo m3uay oy,
1S09 [BIIPAW PASBAIOU]

S[[YI U2amIaq
[Iuow | Uey) SSO] YIIM S[[JoI
uondrrosard 9AnNOISU0d
9011} 1SBI[ JB 1O SYIUOW Iy}
103 yyuow 1od uondrrosoxd

QUO Ise9[ Je Jo d5eroAe uy
PIoY BIEP 19SJJO AILINJS [BI00S
B UT SOLI)SNpU] pue J0qe] JO
juownlredo Aq papIodal ‘uor
-eNSIUIWPY AJLINJAG [BI90S
woiy j10ddns swoosur jo jdreoar
J10J Inseaw € () pue (uors
-uaod uonesuadwos sroxIom)
Ayqiqestp juouewrad [€10) 10§
uorsuad soLnsnpuy pue Joqe]
Jo juownaeda( ® Jo 1d10031 (€)
$$SO] owTy JO TBAK | URY) 9IOW
Sura1e091 () ‘Aanfur jo ajep
9} Surmo[[oJ ssof aw Jo skep
06 ey} 210w JUuTATAI (T)
:pakordwd a1om awoNo AN[Iq

-BSIp YoM JO soInseaw Areurq

sjuowked
Aynpiqesip Arerodwo) (103 (B
papnjour pue ‘ajep Anfur fenrur
) 193je 189K T 01 dn panseowr
sjyouRq Judwaoedar o3em 3ur
-AT9231 SAep aAne[WND ‘AInfur
I0)Je YIOoM O} UINJOI PIuTeIsns
Jo J0jROIPUT 91eS0LINS ©

Se A10A0031 pasn Apnjs oy,

JIqe[IeAR JOU UONIUYA(

asn sprordo wid)-3uog

uon
-eanp AN[IqusIp 1o

KI9A009y

109 [BIIPIN
1809 AyIqesiq

skep
ur Ay[Iqestp jo Suary

JO SYoam 0m] ISIY

9rep Amfur

oy} Jo yuows €
unym pasuadsip
uondrosaid

proido Apreq I9p[NoYS pue yoeg

(aed ordnnu
“Yoauyoeq ‘AITIaIX
1addn ‘Kyrwonxe
JI9MO[ SuIpn[oul suon
-IPUOD [RII[ASOINISNIA

9rep Anlur

JO SYooM XIS

UM POAISIAI
proido Apreq

SIONIOM

pajesuadwios noe uorn

-BOO[SIp IO ‘wInq ‘uon

-endwe ‘anjoely ‘urens
Jurexds 1oyjo pue yoeq

Qoueydodoe wred

UIY)IM POAIOAT
proido Afreg
9rep Anfur

Y} 19)E SYOIM
om] urgm Apres
KIOA PAIQAT[OP

juowoSeURW SBD) An[ur yyoeq 9oy

960°cTI =1
10y00 2AT)0adsonoy

0S1‘eg=u
10709 2An)oadsonoy

SLI'LET=U
¢Apms 110400 [BOLIOISTH

(dnoi3 [onuod
€91 pue dnoi3 [ejuow

-tdxe=171) $87=u
u3Isop po[[onuo)

(vsn)
[19]1 910 e 10 suteH

(vsn)
[29] 020 T2 10 USeH

(epeue))
[SL] 600T Te 10 sso1D

(vsn [€¢]
06618 12 POOMUIIID)

Surn s digsuoneoy

SUONIUYIP SAWO0IINQO

QWOdINQ

Surun pue 991AIS suonIpuoD

()

az1s opdwres pue uSIsa

uo13y pue (1K) I0yINY

(ponunuoo) ¢ sjqey

pringer

As



Journal of Occupational Rehabilitation

(9r1e38 Yord
£q paysIjqelse agem Apjoom
a3e10A® 2 Jo 23BIUadIad ®)

qrer Appoom a3eIoae oy} £q
juowAed Ayruwapur jo junowe
2101 93 SuIpraIp Aq paje[no
-[B9 SI/3I0M Wo1j IS0 sAep
paresuadwod Jo roquunu Ay,

‘uoneInp AyqIqesip
PISEAIOUI YIIM PIIRIDOSSY

(sAep own

1SO[ = UoneINp SWIL[O "3'T YIoMm

0) suanjax dakordure painfur

oy} [nun pred are sygaudq [810)

/Arerodwa]) syuswked Ajra

-wopur Sunenoed Jo poylow
SSO[ 93em 21} JuIsn paINSeIN

(1918913 10

000°001$ 1509 [eUy pue Iojeard

10 000°G 1§ 2At9sal [enIuL)
swre[d oiydonseled any ()

pue :(000°001$

uey) SS9 1509 [RUY pUE 19)edId

10 000°GT JO 9AISSAI [RIIUT)
swrepd orydorseyed asyey (€)

‘(1918318 10 OO0‘001$

1503 [eUY pue ()Q0°S 1§ uey

SSO[ 9AIASAI [BT)IUT) SWITR[D
orydonseyed pajeaiu (7)

*(000°001$ ueyy ssa

1500 [eUy pue 00°ST$ ey ss
QAJISAI [BNIUL) SWIR[D JouTwW ()

- :Se Paz110391ed pue

SQuI00)INO0 pue AJ119A9s Amfur
SQWO9INO Y} PISBAIIF Y} 0 SUIPIOIIE PAUTULIAP ISOD)

(Kmfur
Jo skep (¢ urpIm)

‘uoneInp A)yiqesiq Surdewr Apreg

SHoM W) 180T

yep Amfur
Y} Jo Ieak e uey)
SSO[ UTYIM ‘A[Ted

$3500 WIR[D poAradal A1931ng

ured yoeq Mo

(Teurds
Tequny) ured yoeq MO

(Vs
[+91 000C T8 10 pnwyey

fp=Uu
21104y0d O>EO®QmOb®M~

(vsn) (vsn)
[€9] €10T Te 10 utAR

86=u
10y00 2AT)0adsonoy

Surwun yim drysuoneroy SUONIUYIP SAWO0IINQO

JwoonQ  Sulwn pue AIAIS

suonIpuoD

()

az1s opdwes pue uisoq UOISY pue (18aK) I0YINY

(ponunuoo) ¢ sjqey

pringer

AQs



Journal of Occupational Rehabilitation

"axes onoexdoInyo pue
‘Kderotpy 1eorsAyd ‘Aderoy
-0yoAsd jo suorssas
IoMJJ PUE ‘S)SOD [eOIPAW
JOMO[ YoM WOIJ JUIsqe
sAep 1om3J 2ABY YIoMm

0} uInjoI 03 A[I[ 910w

K1331ng Surmor

-[0F PazZI[IN 2IEdY)[eaY JO orel
Q) sem UONRZINN dIBIYI[EIH

paredwod pue

s189K 7 < pue ¢S A103InS yim

SWTE[O JOJ S)SOO JO UBIW © S
PJB[NO[ED SBM SO [BIIPIW A,

SI0M 1SO] SABp JO UBQW A,

SyIuowW 9 1se3 18 10§ JuryIom
Sururewar pue A193Ing 19358

Sem SIBOA 7 UI)im A193InG  SIedK 7 UIYIIM SIom 0) SUTUINOY

sinoraeyaq ured payeqio

-OBXQ SS[ Y)IM PIIRIOSSY

$1S00 WIe[d pue

2Ied JO uoneInp paseardodJ

SWIOIINO U0 133JJ2 ON

ured

J[qeurSewr is10m ) Sureq

01 pue ured ou 3ureq () YIm

‘reas O] 01 O & sasn SN YL

‘snye)s ured ssasse 0} pasn sem
(SAND 91ed$ ureq SLIowNN Y,

$)S00 PALINOUT PISEBAIOUI

pue 918D UI AB[OP JO SIOINOS

renuajod 03 payelaI spuaI) 10§

POMITAI ATOM ())0S$ ISBI] T8
swire[d uonesuadwos  SIOIop

ares jo Aep jse[ ay) pue

juaun)redap ouroIpaA Teuoned

-n99() 9y} 03 JISIA IsIy s Juaned
oy} usamiaq awn pasdera oy,

(€01 TO1] pasn s[003 sjuaw
-9INSEeaUW Y} AJLIIPUL 0} JUIP
-1A9 snotaaxd payo Apmis oy ],

uoneZI[NN AILOYIEOH

$1S00 [BITPIAA
SHoM WoIJ Juasqe ske(q

yI0M 0) WINY

juowroaoxdwr ureq

1500 WIB[)

2Ied JOo uonein

uonouny [ed1sAyq
ieay [ejusjn
Anqesiq

ured

‘sIeak

0M] I9)JB PUER 9)ep

Kanfur jo sreok
om) urm K193Ing

josuo
Kinfur jo syoom

O UIYIIM PIATIIAI
9o1A19s Areurd
-rostpnnu Ajrey

ared Amfur renur
Jo jurod ot Je
paaradar Aderoy)
reorsAyd Apreg
‘K1931ng
10y yuaunurodde
) jo Aep 181y
o) woig (sAkep
081 < pue ‘skep
6L1-06 ‘sAep 06>
UIYIIM PIATIORI
QJIAIRS ‘uoIsSny
Apoqiaur requiny
[euUTWERIOjSULT)
QAISBAUT A[[RUWITUTIA

(STSaUST[O[AP
-uods) 4g1 oruory)

Km([ur 1op[noys

Ioy)0 pue
“[orq Yoou ‘ANWLNxXd
Iomo] ‘Kyruanxe roddn

9sBASIP
[eurds aaneIoUaSoq

T6L=U
10y00 2AT)0adsonoy

0ss=u
10409 aAandadsonay

SL=u
¢Apmys jo11d 9anoadsorg

€o1=1u
10y00 2AT)0adsonoy

(Vs
[o¥] 020T T8 10 usy

(epeueD)
[69] S10T Te 10 nolwzey

(vsn)
[99] 10 T 10 sdrpug

(Vs
[$9] TToT T8 10 [9red

Surn s digsuoneoy

SUONIUYIP SAWO0IINQO

QWOdINQ

Surun pue 991AIS

suonIpuoD

()

az1s opdwres pue uSIsa

uo13y pue (1K) I0yINY

(ponunuoo) ¢ sjqey

pringer

As



Journal of Occupational Rehabilitation

[co1]
ured 1soyS1y oy syuasardar oo
pue ured jsomof oy syuasardorx
0 7By} 0s s)[nsaI ay) Surfeosar
pue suonsanb s 103 UOA
JO 9211} 1811 oY) 0} asuodsax
9y Surderaae Aq paureiqo
sem 2100s opel3 ured oy,
‘sarnseow ured JJI03] UOA oY)
£Q passasse 21om saInseaul ured
“(preay poos) 001 03 (Yieay
I00d) () WoIy paI10ds Urewop
yoey "S9I00s Urewiop JySo ym
(9¢-4S) WO 1I0YS dInseaw
911 Jo Aypenb pajefar-yreay
oL10ua3 9y AQ paInseaw sem
911 Jo Kjpenb pajerar-yiresy
(011 (ANIqesIp o10A0s
Suneotput ‘¢z 0) ‘KIIqesIp ou
‘0 woly Jurduer 9[eds) AU
-uonsanb SLLIOJA pue[oy] 91 Aq
PaInseaw SeM SNJE)S [RUOTIOUN]
SOy preoq uomn
-esuadwo)) SIOYIOA\ Y} WOIJ
PJORIXD SEM JSOD IROYI[BAH

poaoxdur
ITe seinseaw ured pue
“aq11 Jo Ayrrenb pajerax
-[ieay ‘snyels feuonoun,j
I0yS1y 1500 2I189y)[BY Y,
s)youaq Jo
uorjeInp Y} UO 109L0 ON

JUSpIOOE
ue 19)Je sAep Go¢ UTYIM SO
-udq %00 SUTAI0I sKep
Tepualed JO IoqUINU SATIR[NWND
oY} sem S)Jaudq Jo uoneIn(

syjuowr 7|
pue ‘g ‘¢ Je paInseaur AWooINo
AIeUIq B SeM YIOM O} UINjoy

$S9001S JIOM 0) UINJAI
© JO UONEIIPUT JOJEaID)

ureqd

I Jo

Ayrenb pajerar-yiresy

snje)s [euonoun,j

1500 IROYI[BIH

sjyoudq Jo uoneIn(g

SHOM 0) WINY

oIed Tensn 0}
poredwod (Kmfur
Jo sAep Kjuoaas
0} dn se ojey se
9q os[e ued Inq
J[qissod se A[red
se Amfur oy} 1058
SAep om) uryiIm
pasn juounjean) e
st juounyean) Ade

-1op TeorsAyd Apreq
(yoeoidde
[eroosoyoAsdorq)
JjuowaSeuRw
9sed [ensn 0}
paredwod josuo
Kinfur jo syoom
uQ} 0} INOJ UTYIIM
UOTIUQAIONUT

[epownnu Afreg

quIj Jomof Jo Joddn

“yorq 2y} Surpnjour

SUOIIPUOD [BIS[YSO]
-NOSNW Noe INSSI) )OS

Km(ur ured yoeq
MO[ 9JNOEQNS PUE 9INOE

G88=u
10700 2AT)0adso1g

g9=u
{(10¥Y) e
PA[[OTNUOD PAZIWOPULY

(epeue))
[89] L661 Te 19 Irejours

(epeue))
[£9] €10T 'Te 10 Z)nyoS

Surwun yim drysuoneroy SUONIUYIP SAWO0IINQO

QWOdINQ

Surun pue 991AIS

suonIpuoD

()

az1s opdwes pue uisoq UOISY pue (18aK) I0YINY

(ponunuoo) ¢ sjqey

pringer

AQs



Journal of Occupational Rehabilitation

aseqeyep sopod Juryiq
(1LdD) ASojoutwiia], [eINpad0ig
Ju_IINY) S UBIOISAYJ Oy} WO}
paynuapt 1osuo-jsod sreok
oMm) UrIIm sanpadold [eorsins
jasuo-jsod Aep
-0€L PUR -()€ U9aMIoq SUOT)
-drrosaid sprordo a1ouwr J0 QALY
swreyo
uado 10§ $1800 paarasar snid
9rep-01-pred apnjour jey) $1S00
[BO1Ipa [B)0) PAIBWINISS Q) pue
(Swrerd 9y Jo %7°06) SWre[o
Paso[d 10§ [210) 9)ep-03-pred oy,

skep gL e
pajeounyy (Juowdoe[dar a3em)

SQUWIOOINO [[B PISBaIoU] syuowiAed Ap{oom oFeroAe oyJ,

JI0M 0} UINJax
Arezodway e 3seo e SurAduwr
‘syuowiAed uonesuadwod ur
Yeaiq Aep-¢ & JO WNWIUTW
€ 10)Je A)[1qesIp JIom [e10}
10§ syuowAed jo uondwnsoy
JUSWAINSBIW
QuIn yIom 3s0[ 10§ syuawked
uonesuadwos pasn sioyne ],

19130 yora Jo juopuad
-9pul SI UONBIOOSSE [,

pain[ur sem
IOYIOM ) TeaK pUe YIuoW Y}
01 oy102ds S)youaq WnWIXew
pUB WNWIUIW [qeMO[[e Paje]
-n301-91e)§ oY) AQ PIOINSAI
‘1o310Mm painfur jey) jo aem
AP[eam a3erane oy Aq sigeuaq
(L ur IoIom parnfur ay) 0}
pred sre[jop [e10} oY) SUIPIATD
£Q paje[NO[ed Sem WIR[D Yord
10§ pred sAep (L, Jo Joquinu Yy,
sjgouaq
(@) Lqestp Kreroduroy
JO a10W IO SAep [§ SUIATQOY

[(SSv"L-609°C)

1D %S6 ‘L9179 0V

Aypiqestp d1uoxyd Jo sppo

IoyS1Y %0 Ul pAYnsal

S)99M 1, 0} T WOTJ JUdW
-Jea1) [eOTpaW SurAe[o(q

K1931ng juenbasqng

sprordo e

S1S00 [BOIPIIA

jasuo-jsod sAep

ST urpm ‘Afres
paaradar prordp

eryg=u

uoneinp AN[qesiq ured yoeq Mo 910405 dA10adsonoy

Aipqesip
JI0M JO QOULINDIY
J9SUO JO skep
0€ UTYIIM PIATIORT
onoeidoiry)

fimnqe
-SIp JIoMm Jo uonein

ured yoeq MO pPajed
-1idwoosun ‘oyroadsuoN

6109=1
10700 2AT)dadsonoy

(payess jou
901A13S) sAep 78 <
pue ‘skep 781>
pue $§ <'yg> pue
(sygouaq 96 < ‘skep 9¢>
Anqiqesip Arerodwe)  pue §g ‘SAep 87>
Joorow 10 skep [ pue ] ‘sKep $1>
SurA1e001) UIYIIM POAIIOAT
Anqiqesip owory)  (31S1A Aue) 901AIS

ured yoeq
Mo[ dy1oadsuou ‘Qnoy

yoc'sE=u
10y00 2AT)0adsonoy

l6s] (VSN)
LOOT ‘T8 19 10I5GoM

(vsn)
[LS] LOOT ‘T8 19 Yersem

(vsn)
[+$1 600T 'T& 10 Nouuls

Surwun yim drysuoneroy SUONIUYIP SAWO0IINQO

()

JwoonQ  Sulwn pue AIAIS suonIpuoD

az1s opdwes pue uisoq UOISY pue (18aK) I0YINY

(ponunuoo) ¢ sjqey

pringer

As



Journal of Occupational Rehabilitation

$1500
TIA 2Pn[oXa S[e10) [[V "Sojep
dn-mofr[oj yruow-g| pue ‘-g ‘-9
‘-¢ o) 03 (sdnoi3 YN ou o
10y Kep 19T A1 10) [YIN 101Je
Kep oy woIy pajeSaiSSe orom
$1800 TIN-180d "sdnoid TN
Ajowmn oy 10J skep O8] pue
7 Uaam1aq pue ‘sdnois TN
A[1e9 9y} 10§ 10suo-jsod sKep
0¢ 031 dn ‘sdnoi3 YN ou oy
10} sKep T 1SIJ 9y} 0} JosUO Jo
9Jep oY) woij poje3aI33e arom

sporrad TIN-21d a3 Joj $150D) $1500 [eSIPIN

dnoi3

-qns yoes 10§ paynduwod arom
‘s[rq reorpour pred

U0 Paseq ‘s}Sod [BdIPAW [e10],
K1331ng pue ‘vonoafur
‘urdewt paduBApE pPapn[oul

‘uoneZINn [ed uonezInn 2Iedy)eay juonbas
-IPAW [[BISAO UI $3SBAIOUT  -qn§ TYIN-Isod syjuowr g pue
Sunoapar ‘sJs0d [edrpow ‘6 ‘9 ‘¢ e PaJENeAD Sem pue
Ul UONE[BISD paurelsns  S9pod AZ0[OUIId, [RINPad0ld ep Anfur oy
pue o5Ire[ & yiIm paje [ed1ut[) SUIsn POynUdPT sem Jo skep ¢ urpIm ccoe=1u (vsn)
-100sse APuedyrudiS  [IN-1sod UonezIin oredyl[ed  UONEBZI[NN 2IeOY)[BOH  PIAISAI [N A[Teq ured yoeq 9oy 910400 9Aodsonay  [09] $10T ‘T8 12 19ISqoM
()
Surwm Y digsuoneroy SUOIIUYAP SAWOIN) JwoonQ  Surum pue 9OTAISS suonipuo)  oz1s ojduwres pue uSIso  UOISAY pue (1K) IoyIny

(ponunuoo) ¢ sjqey

pringer

AQs



Journal of Occupational Rehabilitation

JIOPIOSI(] [BIS[AYSO[NISNIA] PAIRIY-HOM = (ISIAUM BOLISWY JO SIBIS PAIUN =VS)
Anqesiq [eo], Arerodwol, =L Anpqesiq rented Areiodwo] =qdl Aniqesiq Areiodwa], ], SIueXe[oy 9[OSNIA [EIR[NS = SUYINS SSniq Alojewwiepjul-NuUY [ePIOINS-UON = (VSN
ozI§ J[dweg=U SAPNIS JO JOQUNN=_U SurSew] 20urUOSYY ONPUSEN=TYN Ured Jorq MOT=dgT ONEY ey JUSPU[=YY] S[AID] 20UPYU0) D oney SPpO PASIpY =JOv

sainpaooid [ed

-13Ins Tequin| 0) paje[al SOpPod

(1LdD) ASojouruiia], [eINpasoid

JuaLINY AQ PAYNUIPI AIoM

jasuo-jsod s1eak 7 urpim

K193InS JUIMIIPUN OYM SASBD)
TIIN-150d A1931ng Jo 1d1009y K1931Ing

pourad Apmys oy jo pud
3y 03 Josuo-jsod sAep 4 woiy
pajenorEd a1aM dnoild PYIN-ou
oy} 10J [YIN-150d $1509 [edIpaw
ayJ, "porrad Apnis 1eak-g o
JO pud 9y} Je pajedsuny) pue
[©10} SOOIAIIS [BIIPAW d)ep-0)
-pred oy Uo paseq aIoM §)SOD
asoy ], "porrad Apnis 1eak-7
Y} Jo pud Ay} 03 TYIN-Isod
o 9y} WOIJ Paje[nofed

1M TYIN-1s0d S1S00 [BSIPIIA $JS00 [BOIPIN

potrad Apms

Teak-z 9y} JO puo ) Je pajed
-uni a1om suoneInp KJIqesip
11V "oposida Ayiqesip 1s1y

91} JO PUR A} 0) JASUO WIE[O
9Y) woIy paje[nored sem dnoil
TIIN-ou Y3 10) TYIN-1sod uon
-eInp AIqesiq -orep juswked
Kyruwepur snonunuod Jsey Y}

K1331mg 0) TN 2y} J9)Je Ajruwapur
puUe $JS0O [edIpaW pred jo sAep 2AINOISUOD JO Am([ur
pasealout pue AJ[IqesIp Ioquunu 9y) St paje[nofed sem Jo skep (¢ urgm ured y9zE=1u (VSn)
9SIOM UM PAJBIdOSSY  uoneInp AIqesip TIN-1sod YL, uonenp ANIqesiq  PIAILdI [YIN Aed  oeq MO[ dnode Surjqesiq 910402 9Anoadsonay  [8G] 010T ‘T8 10 J9Isqom
()
Surwm Y digsuoneroy SUOIIUYAP SAWOIN) JwoonQ  Surum pue 9OTAISS suonipuo)  oz1s ojduwres pue uSIso  UOISAY pue (1K) IoyIny

(ponunuoo) ¢ sjqey

pringer

As



Journal of Occupational Rehabilitation

Work Outcomes

The work outcome measures include work disability dura-
tion and return to work.

Work Disability Duration

The relationship between time to service and work disabil-
ity duration was reported in sixteen studies [40, 47, 48, 50,
54, 57-59, 62-64, 68, 71, 73, 75, 76]. Studies described
work disability duration using time to claim closure,
length of disability, compensation duration, claim dura-
tion, duration of benefits, days absent from work, days lost
work, and lost time work. Some studies used the concept
of indemnity/wage replacement benefits to measure work
disability duration [57, 59, 63, 64, 68, 71, 73, 70].

Studies involving early opioid use for low back condi-
tions [50, 59, 71, 73] and for the lower extremity, upper
extremity, back/neck, or multiple body parts [62], and
early MRI for low back pain [58, 64] indicated a prolonged
disability duration.

Five included studies found that early timing of health
services is associated with reduced disability duration
[40, 47, 48, 63, 67]. One study found that early interdis-
ciplinary intervention (i.e. 4—10 weeks of low back pain
onset) was associated with a decreased average number of
days lost from work [67]. A detailed report is presented
in Table 4.

Return to Work

The relationship between time to service and a return to
work (RTW) outcome was reported in four studies [40, 41,
67, 74]. Two studies of participants with low back pain found
a faster RTW outcome for time to surgery within two years
of injury, compared to surgery performed two years after the
injury [40, 41]. A cohort study of physical therapy in Canada
(Quebec) revealed that physical therapy received early (i.e.
within 30 days of low back pain) resulted in shorter time to
RTW than those who did not receive physical therapy early
[74]. Another randomized controlled trial report in Canada
[67] also found that workers who received early (i.e. 4-10
weeks of a back injury) a biopsychosocial model-based
interdisciplinary intervention exhibited significantly better
RTW outcomes.

Claim Costs Outcomes

Nine studies reported the association between time to ser-
vice and claim costs. The studies involving early opioids
(i.e. 15 days within injury date) [59] and MRI (i.e. 6 weeks

@ Springer

within injury report ) [52, 58, 60] for low back pain, and
early physical therapy (i.e. within two days as soon as possi-
ble or as late as 70 days of injury ) for soft tissue acute mus-
culoskeletal conditions in the back, upper, or lower limbs
[68], and early multidisciplinary services for low back pain
[53] were associated with increased medical and nonmedi-
cal costs.

Two studies indicated that surgery for low back pain
within the first two years compared to surgery after two
years [40, 63], and early physical therapy (i.e. physical ther-
apy received at the initial point of care after injury report)
for multiple body regions, was associated with decreased
costs [66].

The effect of timing on cost outcomes was reported incon-
sistently. The majority of the studies reviewed addressed the
relationship between early services and low back pain.

Healthcare Utilization Outcomes

Eight eligible studies assessed the relationship between
time to service and overall healthcare utilization outcomes.
Healthcare utilization outcomes reported in eligible studies
include the duration of care, late opioid use (five and above
opioids prescriptions between 30- and 730-day post-onset,
subsequent surgery, spinal injection (i.e. caudal, facet lum-
bar/sacral, transforaminal lumbar/sacral, or sacroiliac joint
injections), and overall healthcare utilization (e.g. frequency
of visit, and intensity).

In one study, a decreased risk of long-term opioid use (i.e.
an average of at least one prescription per month for three
months or at least three consecutive prescription refills with
less than one month between refills) has been shown among
workers with low back pain using opioids early (i.e. within
one month of injury date) and an increased risk among work-
ers with shoulder injuries [61]. In another report, early opi-
oid use (i.e. within 15 days of injury) for low back pain was
associated with increased rates of subsequent opioid use and
surgery services [59]. Four included studies indicated that
early MRI (i.e. within 30—42 days of injury) for acute low
back pain resulted in increased likelihood of spinal/ Lum-
bosacral injection and overall health care utilization [52, 58,
60, 77].

Generally, the studies indicated that early utilization of
opioids and MRI were associated with the increased likeli-
hood of greater healthcare utilization.

Patient-Reported Health Outcomes

Four included studies reported the association between time
to service and patient-reported health outcomes [65, 68, 69,
75]. Patient-reported health outcomes included recovery,
pain, health-related quality of life, mental health, and func-
tional status. One eligible study involving surgery for low



Journal of Occupational Rehabilitation

back pain (degenerative spinal disease) reported no signifi-
cant relationship between time to service and pain, disabil-
ity, mental health, and physical function [65]. Another single
report found that early physical therapy (i.e. within as soon
as two days or as late as seventy days of injury) for soft tis-
sue musculoskeletal conditions, including the back, upper
and lower limbs, was associated with improved pain, qual-
ity of life, and functional status [68]. Further, one included
study showed that early opioids (i.e. within two weeks of
claim acceptance) for back and related conditions were asso-
ciated with delayed recovery [75]. Another study reported
that time to early physician assessment (i.e. within 16 weeks
of injury) for shoulder injury was associated with reduced
pain symptoms [69].

Discussion

This scoping review identified a wide range of individual,
injury, workplace, and health service-related factors asso-
ciated with time to service in eight included studies. The
relationship between time to service and worker outcomes
was observed in twenty-five studies, and four categories of
outcomes were identified across the studies: work outcomes
(i.e. disability duration and return to work), healthcare uti-
lization, claim costs, and patient-reported health outcomes.
A shorter time to physical therapy care and interdiscipli-
nary biopsychosocial interventions after injury report were
associated with positive worker outcomes such as reduced
pain, shorter time to return to work, lower likelihood of sub-
sequent healthcare use, improved functional capacity, and
decreased healthcare and indemnity cost. Conversely, early
opioids use and MRI after injury reporting, against guideline
recommendations, resulted in a longer duration of disabil-
ity, increased costs, and healthcare utilization, and poorer
patient-reported health outcomes in workers’ compensation
accepted claims for musculoskeletal conditions.

Description of Time to Services

We noted variability in measuring and defining time to ser-
vices. This variation may be because our review included
any study that examined the timing of services. Moreover,
the differences could be because the included studies used
different milestones as starting points for the services, such
as injury date, claim acceptance date, or initial point of care.
Further, the included studies also employed different units
of measurement for time to services, such as days, weeks, or
months. A previous systematic review study by Arnold et al.
supports the heterogeneity observed in our findings [34].
Arnold et al. measured the timing of physical therapy for
acute low back pain and found varying definitions of early

and delayed timing in the documented evidence. Authors
of the study defined early as within 30 days of index date
compared to delayed or usual care. Another prior systematic
review study by Ojha et al. [25] found that most studies
they examined defined early physical therapy as a service
initiated within 14 days of the injury or index visit for mus-
culoskeletal conditions.

We also found numerous studies that reported services
as being accessed ‘early’ compared to not early. A possible
explanation may be that studies that included services such
as MRI and opioids typically involved early as defined by
certain clinical practice guidelines. In our scoping review,
74% of the included studies examined low back pain con-
ditions- a common musculoskeletal condition [80], most
of which measured the prevalence and impact of the non-
guideline adherent timing of certain services, including MRI
and Opioids. Low back pain represents a substantial portion
of workers’ compensation claims, so studies testing whether
healthcare is guideline adherent are not necessarily surpris-
ing. These studies identified that services were frequently
offered during the acute phase of low back conditions, even
when such services were not in line with practice guideline
recommendations. Furthermore, many studies reporting the
timing of services relative to best practice care/ guidelines
involved workers with low back pain [53, 67, 74].

Factors Influencing Time to Services

Addressing the factors associated with health service timing
could help identify the barriers to timely access to appropri-
ate services. In our review, time to service was shorter for
male workers experiencing low back pain in studies involv-
ing services with visits to any provider, early MRI, and
opioids [70, 72, 77]. This report was in line with the find-
ings of prior research [81, 82]. It has been shown that male
workers are more likely to experience injuries and fatalities
than females [83], which may be a possible reason for male
workers to seek healthcare services earlier than females.
Our study also found that the time to service was longer for
female workers in a study involving surgery for low back
conditions [40]. It has previously been reported that females
experience a longer time to health services due to facing
more barriers, such as family responsibility [84]. Another
study also supports the finding of our review in that women
workers experienced a longer waiting time for consultation
and surgical treatment for a compensable shoulder injury,
suggesting that the difference may be due to the combination
of biological and social differences [85]. The current scoping
review also demonstrated that other non-modifiable factors
including older age were associated with time to service [40,
69, 70, 72]. Moreover, the time to opioid use was shorter
for low back pain patients with comorbidities and those
in rural and remote areas [72]. People with comorbidities
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may experience greater pain symptoms, leading to prompt
healthcare-seeking practice.

Workplace factors, such as the availability of early return
to work programmes within organizations, were associated
with a shorter time to service for low back pain [70]. This
may be due to the fact that workers in workplaces with return
to work programmes available may have better information
and awareness on early injury reporting and health-seeking
practices.

Included studies also indicated that the severity of injury
significantly influences time to service [49, 51, 55, 70, 72,
75]. Earlier study shows that a greater injury severity is asso-
ciated with a shorter delay in healthcare consultation [86].
In the current review, a more recent year of injury was sig-
nificantly associated with a longer time to service in a study
involving early opioid prescriptions [72]. The decreasing
pattern of receiving early opioids may be attributed to the
increasing awareness of the potential adverse effects of early
opioids or temporal changes related to workers’ compensa-
tion policies regarding early opioid reimbursement. Of the
studies screened, Gross et al. reported a decreasing trend of
early opioid prescriptions, with rates declining from 6.7%
in 2000 to 4.8% in 2005 [75]. Moreover, a study by Car-
nide and colleagues demonstrated a reduction rate of early
opioid prescriptions from 20.3% in 1998/1999 to 13.2% in
2000/2009 [73]. However, the authors did not report the
significance of the association with time to service. Of the
health service-related factors, one study demonstrated that
the time to service for low back pain was longer when the
type of first provider is a physiotherapist [70]. There is a lack
of studies to compare these findings.

The included studies rarely reported on factors associ-
ated with health systems (e.g. referral process, availability
of services), and compensation policies (e.g. insurance cov-
erage). It is unclear why these were not studied. It may be
that most studies used administrative claims data or that data
was taken from a single jurisdiction, meaning comparisons
of health systems or insurance policies were not possible.

Association Between Time to Service and Worker
Outcomes

Early access to evidence-based services, such as physical
therapy and case-managed interdisciplinary biopsychoso-
cial interventions, was associated with improved outcomes
(i.e. a shorter duration of disability/a higher rate of return to
work, lower claim costs, decreased healthcare duration, and
improved patient-reported health outcomes (e.g. improved
functional status, quality of life, and less pain symptoms)).
For example, a study by Ehrmann-Feldman et al. shows that
physical therapy within a month (early) of a back injury that
involves various treatments (i.e. exercise, heat, ultrasound,
back education, manipulation, and transcutaneous electrical
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nerve stimulation) is associated with a higher rate of return
to work within 60 days than physical therapy utilized later
[74]. This positive association was consistent across condi-
tions affecting various body parts, including the upper and
lower extremities, neck, back, shoulder, and other parts.
Consistent with the present study, previous studies demon-
strated that early treatment with best practice services was
associated with desired outcomes [25, 87-89].

In the present review, a prospective study by Sinclair et al.
indicated that early physical therapy utilization was associ-
ated with increased claim costs [20]. This report contradicts
with a study by Young et al. [90]. The differences could be
related to differences in the definition of timing and study
population. While timely, appropriate care has been pro-
moted as a good thing for recovery in people with various
musculoskeletal conditions, our review has highlighted the
challenges with testing that theory. For example, the study
by Sinclair et al. defined early physical therapy as active,
exercise, and education programme based-intervention initi-
ated within two days or as delayed as 70 days of soft tissue
musculoskeletal injury onset compared to usual care [68],
whereas the study by Young et al. defined early physical
therapy as treatment started on the same day of provider con-
tact or within 30 days of pain diagnosis [90]. Understanding
the context and characteristics of patients who benefit the
most from early physical therapy assists in clarifying these
disparities and guides informed decisions.

The association between early services and outcomes var-
ied depending on the type of services provided. For example,
surgery within one year compared to surgery after one year
[63] and surgery within two years compared to surgery after
two years of low back injury [40] resulted in a faster return
to work rate, shorter disability duration, lower claim costs,
and reduced healthcare utilization. For a neck injury, a lower
rate of return to work was observed for surgery two years
after the injury than surgery within two years [41].

Studies involving early MRI and opioid prescription
demonstrated negative worker outcomes. Prior research
suggests that early MRI has been associated with unfavour-
able outcome [51, 91]. Guidelines discourage early timing
of diagnostic imaging (e.g. MRI) for conditions such as low
back pain in the absence of severe underlying conditions [92,
93]. Consistent with literature findings [27, 94], early opioid
use was associated with worse outcomes, with consistent
results across the studies. Early opioids may lead to opi-
oid addiction and prolonged use [95]. We found no studies
that reported the effects of early opioid use on addiction in
workers with low back conditions. Future research may use
a prospective study to investigate the relationship between
early opioids and subsequent addiction in patients managed
under workers’ compensation systems.
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Limitations of the Current Scoping Review

This scoping review included studies with an array of data
sources. Administrative datasets were most common, likely
due to our defined population. Some studies used a com-
bination of datasets, including administrative data sets
linked to medical records and population data, surveys, and
patient interviews. Included studies also used different study
designs, such as randomized controlled studies, prospective
and retrospective designs with statistical adjustments that
were used to control potential confounders and manage
missing data. Moreover, the current scoping review covered
a broad range of conditions and services, with a robust report
on how the timing of healthcare services funded through
the workers’ compensation system affects the outcomes of
individuals suffering from musculoskeletal conditions.

Some limitations mentioned by the studies examined
include limited reliability of administrative data and a lack
of a direct measure of injury severity (e.g. pain, intensity,
and functional limitations), or missed potential variables
within workers’ compensation administrative data for con-
trolling confounders [57, 70, 72, 75]. Besides, some studies
were descriptive [56, 69], included small sample sizes [53,
56, 65, 67, 96], or were cross-sectional [49]. There were also
inconsistent timing definitions and outcome measurements
across the studies and services, which make it challenging
to compare study reports. Consistent outcome measurements
may enable cross-study comparison and findings synthesis.
Furthermore, the relatively wide range of concepts covered
in the current scoping review limits our ability to deeply
explore each construct. Despite these limitations, the find-
ings of the included studies demonstrated a significant rela-
tionship between various characteristics and time to ser-
vices, and its effect on outcomes.

Implications

Variability in outcome measures used by included stud-
ies highlights the need for standardization of measures of
healthcare service timing. A consistent outcome measure
could assist in comparing the timing of various services
between healthcare systems and insurance systems for the
management of musculoskeletal conditions, such as low
back pain within the workers’ compensation system [97].
Moreover, several factors associated with the timing of
health services for workers’ compensation system accepted
claims of musculoskeletal conditions highlight the need to
consider barriers to timely access to appropriate services,
as well as characteristics that drive early services with little
evidence support. The provision of interventions that con-
sider the need for individual patient characteristics, such as

age, gender, injury severity, occupation, and medical his-
tory (e.g. comorbidities), may enable to achieve favourable
worker outcomes and reduce potential costs associated with
workers compensation claims. Moreover, workers’ compen-
sation policies need to ensure that strategies to reduce the
practice of early services with negative effects are in place.
This could be accomplished through awareness raising and
educating providers and patients about the risks and benefits
of early services that lack evidence of effectiveness, such as
opioids and MRI, and providing adequate access to early
services with superior outcomes, such as physical therapy.
Graves et al. for example, found that implementing a uti-
lization review programme for advanced imaging reduced
the trends of services with minimal benefits, including MRI
and injection [98]. The study also showed that the utiliza-
tion review strategy was associated with substantially lower
claim costs, shorter average durations of disability, and a
lower percentage of workers on disability payments.

Subject to the common drawback of a scoping review, we
did not assess the methodological quality of the included
studies. Acknowledging the breadth of a scoping review,
the wider nature of services and conditions contained in the
review may affect the representativeness of the study to a
particular group or service. Moreover, the study included
only peer-reviewed journals published in English, which
may lead to the study selection bias. Finally, because our
search was limited to the workers’ compensation context,
findings may not be translated to the general and uncom-
pensated populations.

Conclusion

This scoping review found that time to service for individu-
als with compensated musculoskeletal conditions was asso-
ciated with several individual, injury, workplace, and health
service-related factors. The majority of the studies indicated
the relationship between time to service and worker out-
comes, with early access to physical therapy and biopsy-
chosocial interventions indicating an increased rate of return
to work for low back conditions, reduced pain for shoulder
injury, improved functional status, health-related quality of
life, and pain symptoms for the back, upper or lower limb
musculoskeletal conditions, decreased duration of care and
claim costs in patients with upper extremity, lower extrem-
ity, neck, and back conditions. Conversely, early opioids and
MRI use were found to be associated with prolonged disabil-
ity duration, increased claim costs, poorer patient-reported
outcomes, and a greater likelihood of subsequent health-
care use, with consistent reports across studies. This review
suggests that there is a need to consider various individual
and contextual factors and develop strategies to minimize
the early use of opioids and MRI and promote access to
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early services with better outcomes (e.g. physical therapy
and interdisciplinary biopsychosocial intervention) for the
management of compensable musculoskeletal conditions.
Further study may be required to explore the various con-
textual factors affecting health service timing and its impacts
on compensation outcomes.
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