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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.

Keywords  Time-to-service · Musculoskeletal condition · Low back pain · Workers' compensation

Abbreviations
CINAHL	� Cumulative Index to Nursing and Allied 

Health Literature ICD:International Clas-
sification of Diseases
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PRISMA-ScR	� Preferred Reporting Items for Systematic 

Reviews and Meta-analysis Extension for 
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RCT​	� Randomized controlled trial
USA	� United States of America
WRMSD	� Work-related musculoskeletal disorders

Background

Work-related musculoskeletal conditions are a major cause 
of work disability worldwide [1]. These conditions consti-
tute a considerable proportion of workers’ compensation 
claims [2–4]. In Canada and Australia, an estimated 1.2 
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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 

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.

https://osf.io/xjyd8
https://osf.io/xjyd8
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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 = 5) 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 = 6) [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, 66–68, 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, 



	 Journal of Occupational Rehabilitation

Ta
bl

e 
1  

C
ha

ra
ct

er
ist

ic
s o

f t
he

 in
cl

ud
ed

 st
ud

ie
s (

n*
=

31
)

A
ut

ho
r (

co
un

try
)

Ye
ar

 o
f i

nj
ur

y
D

es
ig

n
D

at
a 

so
ur

ce
Sa

m
pl

e 
si

ze
 (n

)
Se

x 
(%

)
A

ge
 

(m
ea

n +
 S

D
) i

n 
ye

ar
s

Ty
pe

 o
f m

us
cu

lo
sk

el
-

et
al

 c
on

di
tio

ns
Ty

pe
 o

f s
er

vi
ce

s
U

se
 o

f t
im

e 
to

 se
rv

ic
e@

B
es

en
 e

t a
l. 

20
16

(U
SA

) [
47

]
Ja

nu
ar

y 
1,

 2
00

2 
to

 D
ec

em
be

r 3
1,

 
20

08

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

or
ke

rs
’ c

om
-

pe
ns

at
io

n 
(W

C
) 

ad
m

in
ist

ra
tiv

e 
da

ta

 64
,0

04
M

al
e 

(6
9.

4)
40

 (1
1.

2)
Lo

w
 b

ac
k 

pa
in

 (b
as

ed
 

on
 th

e 
in

te
rn

at
io

na
l 

cl
as

si
fic

at
io

n 
of

 
di

se
as

es
 (I

C
D

-9
 

co
de

s)

A
ny

 v
is

it
Pr

ed
ic

to
r

B
es

en
 e

t a
l. 

20
18

 
(U

SA
) [

48
]

Ja
nu

ar
y 

1,
 2

00
2 

to
 D

ec
em

be
r 3

1,
 

20
08

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

or
ke

rs
’ c

om
-

pe
ns

at
io

n 
(W

C
) 

ad
m

in
ist

ra
tiv

e 
da

ta

76
,0

67
M

al
e 

(6
6.

3)
42

.4
(1

1.
9)

W
or

k-
re

la
te

d 
m

us
cu

-
lo

sk
el

et
al

 d
is

ea
se

s 
an

d 
fr

ac
tu

re
s 

in
te

rn
at

io
na

l c
la

s-
si

fic
at

io
n 

of
 d

is
ea

se
s 

(I
C

D
-9

 d
ia

gn
os

is
 

co
de

s)

A
ny

 v
is

it
Pr

ed
ic

to
r

B
la

nc
he

tte
 e

t a
l. 

20
17

 (C
an

ad
a)

 
[7

0]

Ja
nu

ar
y 

01
, 2

00
5 

to
 Ju

ne
 3

0,
 2

00
5

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

or
ke

rs
’ c

om
-

pe
ns

at
io

n 
(W

C
) 

ad
m

in
ist

ra
tiv

e 
da

ta

5,
52

0
M

al
e 

(6
1.

9)
N

R
U

nc
om

pl
ic

at
ed

 b
ac

k 
pa

in
M

ul
tip

le
*

B
ot

h

B
us

se
 e

t a
l. 

20
15

 
(C

an
ad

a)
 [7

1]
Ja

nu
ar

y 
01

, 2
00

5 
to

 Ju
ne

 3
0,

 2
00

5
O

bs
er

va
tio

na
l 

co
ho

rt 
stu

dy
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

14
42

M
al

e 
(6

1.
7)

41
.3

(1
0.

5)
Lo

w
 b

ac
k 

pa
in

M
ul

tip
le

Pr
ed

ic
to

r

C
ar

ni
de

 e
t a

l. 
20

20
 

(C
an

ad
a)

 [7
2]

19
98

 to
 2

00
9

H
ist

or
ic

al
 c

oh
or

t
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

 a
nd

 h
ea

lth
-

ca
re

 d
at

a

54
,1

30
M

al
e 

(6
3.

1)
41

.1
(1

0.
9)

Lo
w

 b
ac

k 
pa

in
O

pi
oi

d
O

ut
co

m
e

C
ar

ni
de

 e
t a

l. 
20

19
 

(C
an

ad
a)

 [7
3]

19
98

 to
 2

00
9

H
ist

or
ic

al
 c

oh
or

t
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

 li
nk

ed
 w

ith
 

Po
pu

la
tio

n

55
,5

71
M

al
e 

(6
3.

1)
N

R
Lo

w
 b

ac
k 

pa
in

O
pi

oi
ds

Pr
ed

ic
to

r

C
ot

e 
et

 a
l. 

20
05

 
(U

SA
) [

49
]

Ju
ly

 0
1,

 1
99

9 
to

 
Ju

ne
 3

0,
 2

00
2

C
ro

ss
 se

ct
io

na
l

W
C

 a
dm

in
ist

ra
-

tiv
e 

da
ta

 a
nd

 
in

te
rv

ie
w

11
04

N
R

N
R

B
ac

k 
pa

in
 (w

ith
 o

r 
w

ith
ou

t l
eg

 p
ai

n 
or

 
sc

ia
tic

a)

M
ul

tip
le

 se
r-

vi
ce

s
O

ut
co

m
e

Eh
rm

an
n-

Fe
ld

m
an

 
et

 a
l. 

19
96

 
(C

an
ad

a)
 [7

4]

19
88

Re
tro

sp
ec

tiv
e 

co
ho

rt
C

la
im

 d
at

a,
 m

ed
i-

ca
l fi

le
s, 

an
d 

in
iti

al
 re

po
rts

 
co

m
pl

et
ed

 b
y 

ph
ys

ic
al

 th
er

a-
pi

st

21
47

Fe
m

al
e 

(2
3)

36
.4

B
ac

k 
pa

in
Ph

ys
ic

al
 th

er
ap

y
Pr

ed
ic

to
r

Fa
ou

r e
t a

l. 
20

17
(U

SA
) [

41
]

19
93

 to
 2

01
1

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

15
09

R
ad

ic
ul

op
at

hy
: 

fe
m

al
e 

(3
3.

2)
D

D
D

: f
em

al
e 

(3
8.

2)

R
ad

ic
ul

op
at

hy
: 

44
(8

)
D

D
D

:4
6(

8)

R
ad

ic
ul

op
at

hy
 (N

ec
k 

Pa
in

 w
ith

 R
ad

ic
ul

ar
 

Sy
m

pt
om

s)
 a

nd
 

D
eg

en
er

at
iv

e 
D

is
c 

D
is

ea
se

 (d
is

co
ge

ni
c 

ne
ck

 p
ai

n)

Su
rg

er
y

Pr
ed

ic
to

r

Fr
an

kl
in

 e
t a

l. 
20

08
 (U

SA
) [

50
]

Ju
ly

 2
00

2 
to

 A
pr

il 
20

04
Pr

os
pe

ct
iv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
-

tiv
e 

da
ta

 a
nd

 
in

te
rv

ie
w

18
43

M
al

e 
(6

8)
39

.4
(1

1.
2)

Lo
w

 b
ac

k 
pa

in
O

pi
oi

ds
Pr

ed
ic

to
r



Journal of Occupational Rehabilitation	

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r (

co
un

try
)

Ye
ar

 o
f i

nj
ur

y
D

es
ig

n
D

at
a 

so
ur

ce
Sa

m
pl

e 
si

ze
 (n

)
Se

x 
(%

)
A

ge
 

(m
ea

n +
 S

D
) i

n 
ye

ar
s

Ty
pe

 o
f m

us
cu

lo
sk

el
-

et
al

 c
on

di
tio

ns
Ty

pe
 o

f s
er

vi
ce

s
U

se
 o

f t
im

e 
to

 se
rv

ic
e@

G
ra

ve
s e

t a
l. 

20
12

 
(U

SA
) [

77
]

Ju
ly

 2
00

2 
to

 A
pr

il 
20

04
Pr

os
pe

ct
iv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
tiv

e 
da

ta
18

30
Fe

m
al

e 
(3

2)
39

.4
(1

1.
2)

Lo
w

 b
ac

k 
pa

in
M

R
I

B
ot

h

G
ra

ve
s e

t a
l. 

20
14

 
(U

SA
) [

52
]

Ju
ly

 2
00

2 
to

 A
pr

il 
20

04
Pr

os
pe

ct
iv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
-

tiv
e 

da
ta

 a
nd

 
in

te
rv

ie
w

17
70

Fe
m

al
e 

(2
7.

1)
N

R
Lo

w
 b

ac
k 

pa
in

M
R

I
Pr

ed
ic

to
r

G
re

en
w

oo
d 

et
 a

l. 
19

90
 (U

SA
) [

53
]

19
85

 to
 1

98
6

C
on

tro
lle

d 
stu

dy
W

C
 a

dm
in

ist
ra

-
tiv

e 
da

ta
 a

nd
 

in
te

rv
ie

w

28
4

Fe
m

al
e 

(3
)

39
Lo

w
 b

ac
k 

pa
in

B
io

ps
yc

ho
-

so
ci

al
 (c

as
e 

m
an

ag
em

en
t 

su
pp

or
te

d)

Pr
ed

ic
to

r

G
ro

ss
 e

t a
l. 

20
09

 
(C

an
ad

a)
 [7

5]
Ja

nu
ar

y 
01

, 2
00

0 
D

ec
em

be
r 3

1,
 

20
05

H
ist

or
ic

al
 c

oh
or

t 
stu

dy
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

13
7,

17
5

M
al

e 
(7

0)
37

B
ac

k 
an

d 
ot

he
r s

pr
ai

n/
str

ai
n,

 fr
ac

tu
re

, 
am

pu
ta

tio
n,

 b
ur

n,
 o

r 
di

sl
oc

at
io

n

O
pi

oi
d

B
ot

h

H
ai

gh
t e

t a
l. 

20
20

 
(U

SA
) [

62
]

Ju
ly

 0
1,

 2
00

2 
to

 
A

ug
us

t 3
0,

 2
01

3
Re

tro
sp

ec
tiv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
tiv

e 
da

ta
83

,1
50

M
al

e 
(6

9)
36

.9
Lo

w
er

 e
xt

re
m

ity
, 

up
pe

r e
xt

re
m

ity
, 

ba
ck

/n
ec

k,
 o

th
er

/
m

ul
tip

le
); 

ac
ut

e/
sp

ra
in

/st
ra

in
/te

ar
s, 

fr
ac

tu
re

s, 
tra

um
at

ic
 

in
ju

rie
s,

O
pi

oi
d

Pr
ed

ic
to

r

H
ei

ns
 e

t a
l. 

20
16

 
(U

SA
) [

61
]

Ju
ne

 0
1,

 1
99

9 
to

 
Ju

ne
 0

1,
 2

01
0

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

12
3,

09
6

N
R

N
R

B
ac

k 
an

d 
sh

ou
ld

er
 

pa
in

O
pi

oi
d

Pr
ed

ic
to

r

La
vi

n 
et

 a
l. 

20
13

 
(U

SA
) [

63
]

19
99

 to
 2

00
2

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

58
2

N
R

N
R

Lo
w

 b
ac

k 
pa

in
Su

rg
er

y
Pr

ed
ic

to
r

M
ah

m
ud

 e
t a

l. 
20

00
 (U

SA
) [

64
]

Ju
ne

 0
1,

 1
99

5 
to

 
A

ug
us

t 3
1,

 1
99

5
Re

tro
sp

ec
tiv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
tiv

e 
da

ta
98

M
al

e 
(7

1.
4)

37
Lo

w
 b

ac
k 

pa
in

M
R

I
Pr

ed
ic

to
r

Pa
te

l e
t a

l. 
20

22
 

(U
SA

) [
65

]
N

ot
 re

po
rte

d
Re

tro
sp

ec
tiv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
tiv

e 
da

ta
19

3
N

R
N

R
Lo

w
 b

ac
k 

pa
in

(d
eg

en
er

at
iv

e 
sp

in
al

 
di

se
as

e)

Lu
m

ba
r s

ur
ge

ry
Pr

ed
ic

to
r

Ph
ill

ip
s e

t a
l. 

20
17

 
(U

SA
) [

66
]

Ja
nu

ar
y

20
12

 to
 Ju

ne
 2

01
3

Pr
os

pe
ct

iv
e 

pi
lo

t 
stu

dy
W

C
 a

dm
in

ist
ra

-
tiv

e 
da

ta
 a

nd
 

pa
tie

nt
s’

 c
ha

rt

75
Pi

lo
t c

oh
or

ts
: 

Fe
m

al
e 

(8
0)

N
on

pi
lo

t c
oh

or
ts

: 
N

R

Pi
lo

t c
oh

or
ts

: 
40

.4
 (1

1.
6)

 
ye

ar
s

N
on

pi
lo

t 
co

ho
rts

: 4
3.

2 
(1

4.
4)

 y
ea

rs

M
us

cu
lo

sk
el

et
al

 in
ju

-
rie

s o
f s

pr
ai

n,
 st

ra
in

, 
pa

in
, c

on
tu

si
on

, 
nu

m
bn

es
s, 

cu
m

ul
a-

tiv
e 

tra
um

a,
 te

nd
on

i-
tis

, m
us

cl
e 

sp
as

m
, 

an
d 

in
fla

m
m

at
io

n 
(I

C
D

-9
 c

od
es

)

Ph
ys

ic
al

 th
er

ap
y

B
ot

h

R
az

m
jo

u 
et

 a
l. 

20
15

 (C
an

ad
a)

 
[6

9]

N
ov

em
be

r 2
01

2 
to

 
Ju

ly
 2

01
4

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

55
0

M
al

e 
(5

3)
49

(1
1)

Sh
ou

ld
er

 p
ai

n
M

ul
tip

le
Pr

ed
ic

to
r



	 Journal of Occupational Rehabilitation

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r (

co
un

try
)

Ye
ar

 o
f i

nj
ur

y
D

es
ig

n
D

at
a 

so
ur

ce
Sa

m
pl

e 
si

ze
 (n

)
Se

x 
(%

)
A

ge
 

(m
ea

n +
 S

D
) i

n 
ye

ar
s

Ty
pe

 o
f m

us
cu

lo
sk

el
-

et
al

 c
on

di
tio

ns
Ty

pe
 o

f s
er

vi
ce

s
U

se
 o

f t
im

e 
to

 se
rv

ic
e@

Re
n 

et
 a

l. 
20

20
 

(U
SA

) [
40

]
19

93
 to

 2
01

3
Re

tro
sp

ec
tiv

e 
co

ho
rt

W
C

 a
dm

in
ist

ra
tiv

e 
da

ta
79

1
N

R
N

R
Lo

w
 B

ac
k 

Pa
in

Su
rg

er
y

B
ot

h

Sc
hu

ltz
 e

t a
l. 

20
13

 
(C

an
ad

a)
 [6

7]
N

ot
 re

po
rte

d
R

an
do

m
iz

ed
 c

on
-

tro
lle

d 
tri

al
W

C
 a

dm
in

ist
ra

-
tiv

e 
da

ta
 a

nd
 

in
te

rv
ie

w

63
N

R
N

R
Lo

w
 B

ac
k 

Pa
in

In
te

rd
is

ci
pl

in
ar

y 
bi

op
sy

ch
os

o-
ci

al
 a

pp
ro

ac
h

Pr
ed

ic
to

r

Si
nc

la
ir 

et
 a

l. 
19

97
 

(C
an

ad
a)

 [6
8]

M
ay

 to
 N

ov
em

be
r 

19
93

Pr
os

pe
ct

iv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

-
tiv

e 
da

ta
 a

nd
 

in
te

rv
ie

w

88
5

N
R

N
R

So
ft 

tis
su

e 
m

us
cu

lo
-

sk
el

et
al

 c
on

di
tio

ns
, 

in
cl

ud
in

g 
th

e 
ba

ck
, 

up
pe

r o
r l

ow
er

 li
m

b

Ph
ys

ic
al

 th
er

ap
y

Pr
ed

ic
to

r

Si
nn

ot
t e

t a
l. 

20
09

 
(U

SA
) [

54
]

Ja
nu

ar
y 

01
, 1

99
3 

to
 D

ec
em

be
r 3

1,
 

20
00

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

35
,3

04
Fe

m
al

e 
(2

5.
4)

36
.8

7(
10

.9
5)

Lo
w

 b
ac

k 
pa

in
A

ny
 v

is
it

Pr
ed

ic
to

r

St
ov

er
 e

t a
l. 

20
06

 
(U

SA
) [

55
]

Ju
ly

 0
1,

 2
00

2 
to

 
Ju

ne
 3

0,
 2

00
3

Pr
os

pe
ct

iv
e 

co
ho

rt
M

ed
ic

al
 re

co
rd

s, 
ad

m
in

ist
ra

tiv
e 

da
ta

, a
nd

 in
te

r-
vi

ew
s

10
67

M
al

e 
(6

9.
3)

N
R

Lo
w

 b
ac

k 
pa

in
O

pi
oi

ds
O

ut
co

m
e

Ta
cc

i e
t a

l. 
19

98
 

(U
SA

) [
56

]
Ju

ne
 0

1,
 1

99
5 

to
 

A
ug

us
t 3

1,
 1

99
5

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

98
M

al
e 

(7
2.

5)
34

(1
1)

Lo
w

 b
ac

k 
pa

in
M

ul
tip

le
Pr

ed
ic

to
r

W
as

ia
k 

et
 a

l. 
20

07
 

(U
SA

) [
57

]
Ja

nu
ar

y 
1,

 1
99

7 
to

 
Ju

ne
 3

0,
 2

00
1

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

60
19

Fe
m

al
e 

(2
9.

3)
38

.2
(1

1.
8)

Lo
w

 B
ac

k 
Pa

in
C

hi
ro

pr
ac

to
r

Pr
ed

ic
to

r

W
eb

ste
r e

t a
l. 

20
10

 (U
SA

) [
58

]
Ja

nu
ar

y 
01

, 2
00

6 
to

 D
ec

em
be

r 3
1,

 
20

06

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

 84
43

M
al

e 
(6

9.
7)

41
.4

Lo
w

 B
ac

k 
Pa

in
M

R
I

Pr
ed

ic
to

r

W
eb

ste
r e

t a
l. 

20
14

 (U
SA

 [6
8]

Ja
nu

ar
y 

01
, 2

00
6 

to
 D

ec
em

be
r 3

1,
 

20
06

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

30
22

N
R

N
R

Lo
w

 B
ac

k 
Pa

in
M

R
I

Pr
ed

ic
to

r

W
eb

ste
r e

t a
l. 

20
07

 (U
SA

) [
59

]
Ja

nu
ar

y 
01

, 2
00

2 
to

 D
ec

em
be

r 
31

,2
00

3.

Re
tro

sp
ec

tiv
e 

co
ho

rt
W

C
 a

dm
in

ist
ra

tiv
e 

da
ta

32
64

Fe
m

al
e 

(2
8.

2)
40

.3
 (1

0.
4)

Lo
w

 B
ac

k 
Pa

in
O

pi
oi

d
Pr

ed
ic

to
r

* 
us

e 
of

 ti
m

e 
to

 s
er

vi
ce

 e
ith

er
 a

s 
a 

pr
ed

ic
to

r, 
ou

tc
om

e,
 o

r 
bo

th
 D

D
D

 D
eg

en
er

at
iv

e 
D

is
k 

D
is

ea
se

, I
C

D
 I

nt
er

na
tio

na
l c

la
ss

ifi
ca

tio
n 

of
 D

is
ea

se
s, 

n*
 n

um
be

r 
of

 s
tu

di
es

, n
 S

am
pl

e 
si

ze
, N

R
 n

ot
 

re
po

rte
d,

 U
SA

 U
ni

te
d 

st
at

es
 o

f A
m

er
ic

a,
 W

C
 W

or
ke

rs
’ c

om
pe

ns
at

io
n



Journal of Occupational Rehabilitation	

70–74]. More than one condition (multiple body parts) 
was reported in (n = 6) 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.

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 = 5) studies [51, 52, 58, 60, 
64], multiple (combination of services) in (i = 5) 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).

Fig. 2   Musculoskeletal condi-
tions included (n = 31)

74%

20%

3% 3%

Low back pain

Multiple body parts

shoulder

Neck
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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].

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].

Fig. 3   The type of services 
included (n=31)
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Table 3   Factors affecting time to service (n = 8)

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

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 Surgery† Ren et al. 2020 [40]

Age Older age Opioids± Carnide et al. 2020 [72]
Surgery† Ren et al. 2020 [40]
Multiple† Blanchette et al. 2017 [70]

Razmjou et al. 2015 [69]
Income Higher personal Multiple† Blanchette et al. 2017 [70]
Remoteness Being rural or urban/rural mixed Opioid± Carnide et al. 2020 [72]
Functional limitation Higher functional limitations 

(higher scores on the Roland-
Morris scale

Multiple± Cote et al. 2005 [49]

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 Availability of return to work 

programme
Return to work programme avail-

able
Multiple‡ Blanchette et al. 2017 [70]

Employers’ doubt about the work-
relatedness of the injury

Employer’s doubt about the work-
relatedness of the injury and

Number of employees Greater number of employees in 
the workplace

Legal representation Having had legal representation Surgery† Ren et al. 2020 [40]
Occupation Heavy physically demanding 

occupation
Opioid‡ Carnide et al. 2020 [72]

Clerical/sales workers compared to 
service occupations workers

Stover et al. 2006 [55]

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]
Multiple‡ Cote et al. 2005 [49]

Blanchette et al. 2017 [70]Previous compensation history Previous history of compensation 
claim

Year of injury More recent year of injury Opioid† 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-
pared with a primary care

MRI‡ Graves et al. 2012 [77]

An initial provider was Chiroprac-
tor

First line provider was physi-
otherapist

Multiple† Blanchette et al. 2017 [70]

Prescriber demographics Female first line provider Opioid† Carnide et al. 2020 [72]
Visiting young prescribers
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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 

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.
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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 

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 
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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 

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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