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Abstract

Purpose The aims of this study are to determine how continuous the care provided by physiotherapists to compensated
workers with low back pain is, what factors are associated with physiotherapy continuity of care (CoC; treatment by the same
provider), and what the association between physiotherapy CoC and duration of working time loss is.

Methods Workers’ compensation claims and payments data from Victoria and South Australia were analysed. Continuity
of care was measured with the usual provider continuity metric. Binary logistic regression examined factors associated with
CoC. Cox regression models examined the association between working time loss and CoC.

Results Thirty-six percent of workers experienced complete CoC, 25.8% high CoC, 26.1% moderate CoC, and 11.7% low
CoC. Odds of complete CoC decreased with increased service volume. With decreasing CoC, there was significantly longer
duration of compensated time loss.

Conclusion Higher CoC with a physiotherapist is associated with shorter compensated working time loss duration for Aus-

tralian workers with low back pain.

Keywords Low back pain - Physiotherapy - Continuity of care - Workers’ compensation

Introduction

Continuity of care (CoC) is the provision of uninterrupted
care by the same provider over time and is associated with
improved patient outcomes [1]. Patients who experience
more continuous care with the same provider report more
positive patient experiences, greater patient satisfaction,
higher treatment adherence, and improved health outcomes
[1, 2]. Continuity of provider allows the patient—provider
relationship to develop and promotes trust. It also means
that “hand-overs” between healthcare providers can be
avoided, limiting any information loss and ensuring treat-
ment remains consistent.

Low back pain (LBP) is a common global health prob-
lem and is the leading cause of years lived with disability.
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Approximately 7.5% of the global population, or around 619
million people, suffered from LBP in 2020 [3]. LBP may
result in significant economic and personal impacts, interfer-
ing with quality of life and performance at work [4]. People
of working age are commonly impacted by LBP [5], with
workers in many countries eligible for income support from
workers’ compensation if they can prove a demonstrable link
between LBP and activities of employment [6]. Workers’
compensation systems also fund healthcare. In cases of LBP,
this often includes interactions with primary care providers
such as general practitioners and physiotherapists.

Primary healthcare providers play critical roles in work-
ers’ compensation systems. This includes certifying work
capacity, coordinating other healthcare providers, and work-
ing with claims managers in addition to treating injured
workers. Physiotherapists are common treatment providers
for those with LBP. They can provide most of the recom-
mended management options for LBP such as advice to
remain active, avoid prolonged bed rest, and continue usual
activities where possible for acute LBP. In addition, they
can be educated about beneficial self-management options
such as superficial heat [7-9]. For those at risk of chronic
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LBP (i.e. persisting beyond three months) or poor prognosis,
exercise therapy with or without spinal manipulation may be
recommended [7, 8].

A more continuous patient-provider relationship may lead
the healthcare provider to take a more active role in coordi-
nating healthcare, including development of a return to work
plan or communication with case managers or employers
[10]. Furthermore, an established relationship between a
worker and their provider may negate the need for a worker
to repeatedly explain to the healthcare provider their work
capacity.

While an important topic, there is limited literature inves-
tigating outcomes associated with CoC in people with LBP.
Van der Weide et al. (1999) found those workers with LBP
who experienced higher CoC were associated with greater
patient satisfaction, higher return to work rates at three
months, and shorter overall time to return to work [11]. An
Australian study found that workers with high CoC with a
primary care physician were away from work for a shorter
time, with this effect most prominent after being off work for
one to two months [10]. Magel et al. (2018) undertook the
only known study of physiotherapy CoC for those with LBP,
and found that workers who experienced more continuous
care with the same physical therapist had a lower likelihood
of surgical intervention and reduced LBP-related healthcare
costs [12].

It is hypothesised that physiotherapy-related CoC is
also related to duration of working time loss and recovery;
however, this relationship has not yet been explored. Thus,
this study applies a CoC metric to workers’ compensation
administrative claim data with payment-level data for all
provided healthcare, allowing understanding of the relation-
ship between CoC and recovery from LBP. In order to do so,
this study has three research questions:

1. How continuous is the care provided by physiotherapists
to compensated workers with LBP?

2. What are the demographic, occupational, and social fac-
tors associated with physiotherapy CoC among compen-
sated workers with LBP?

3. What is the association between physiotherapy CoC for
compensated workers with LBP and duration of working
time loss?

Methods

Setting

Each of Australia’s 6 states and 2 territories have their own
workers’ compensation system. There are also three national

schemes for national employers and Commonwealth govern-
ment employees, the military, and seafarers. All schemes
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provide wage replacement payments and cover ‘reasonable
and necessary’ medical expenses and services for workers
with accepted claims for injuries or illnesses suffered in the
course of their employment. This often includes treatment
provided by physiotherapists, who can be chosen at the
worker’s discretion, provided the physiotherapist is regis-
tered with the workers’ compensation scheme.

Data Source

The Monash University Multi-Jurisdictional Workers’ Com-
pensation Database (MJD), which has been described previ-
ously, provided data for this study [13]. The MJD contains
de-identified administrative workers’ compensation claims
and associated service payments data for musculoskeletal
conditions from five of Australia’s workers’ compensation
jurisdictions, with injury dates ranging from 1 July 2010 to
30 June 2015.

Inclusion Criteria

Accepted workers’ compensation claims for LBP, with a
claim acceptance date between 1 July 2011 and 30 June
2015, were included. LBP claims were defined using Type
of Occurrence Classification System version 3.1 nature and
location of injury codes (see Supplementary Table 1) [14].
Claims from Victoria and South Australia were included as
both jurisdictions contained a unique and de-identified code
for each treating physiotherapist (not clinic), enabling quan-
tification of services provided by the same physiotherapist.
These two jurisdictions comprised 32% of the Australian
labour force at the mid-point of this study, 2013 [15]. Claims
with fewer than four physiotherapy encounters services were
excluded, consistent with other CoC studies [10, 16—-18].
Cases with missing covariate information were removed
(n=321).

Physiotherapy Encounters

Physiotherapy encounters were defined as interactions
between an injured worker and a physiotherapist. Payments
for report writing, review of reports or programs, supplies
or equipment, or for patient non-attendance were excluded.
Duplicate services were removed (e.g. no more than one
encounter per worker per day).

Continuity of Care

Continuity of care with a physiotherapist was measured
using the Usual Provider Continuity (UPC) index, as it is
the most direct measure of the relationship between a worker
and their ‘usual’ physiotherapist [19]. Calculated as the
proportion of physiotherapist encounters that were with the
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most frequently seen service provider, the UPC has a range
from i (all services with different physiotherapists) to 1 (all
services with the same physiotherapist). The following cat-
egories of CoC were used, in line with previous analyses
[10, 18]: Complete CoC (UPC=1), High CoC (UPC score
of 0.75-0.99), Moderate CoC (UPC score of 0.5-0.74), and
Low CoC (UPC <0.5).

Working Time Loss

Working time loss was defined as the cumulative number of
calendar weeks of income support payments paid. Time loss
duration was right censored at 104 weeks to remain consist-
ent with other time loss analyses of worker’s compensation
[20, 21].

Covariates

Physiotherapist encounter count was categorised into quar-
tiles for analysis with four service groups defined: Low ser-
vice group (4-8 physiotherapy encounters), Moderate ser-
vice group [9-18 physiotherapy encounters], High service
group (19-36 physiotherapy encounters), and Very High
service group (37+ physiotherapy encounters). Sex was
recorded as either male or female. Age was categorised into
10-year groups, with those aged over 56 years combined
into one category to account for small numbers. Jurisdiction
refers to the state in which the worker made their work-
ers’ compensation claim. Occupation was coded at major
group level as defined by the Australian and New Zealand
Standard Classification of Occupations [22]. The Australian
Statistical Geography Standard was matched to residential
postcode to define remoteness, with outer regional, remote,
and very remote combined into a single group due to low
frequencies [23].

Analysis

A description of the cohort was tabulated overall and by
UPC category, showing frequency and row percentage. Total
within each UPC category was also generated, along with
row percentage.

UPC categories were re-grouped into three new binary
outcome variables to determine factors associated with UPC
score: Low CoC versus Moderate, High, or Complete CoC;
Moderate or Low CoC versus High or Complete CoC; and
High, Moderate, or Low CoC versus Complete CoC [18].
These were estimated using three separate binary logistic
regression models, including all covariates listed above, as
these were hypothesised to have a relationship with UPC
score. Ordinal logistic regression was not used as odds were
not proportional. The reference was the covariate category

with the highest frequency. Results were reported as odds
ratios with corresponding 95% confidence intervals.

Kaplan—Meier failure plots, which show the cumulative
proportion of workers by their time loss duration, were used
to assess the relationship between CoC and working time
loss stratified by service use quartile. The Kaplan—Meier
plots (Fig. 1) indicate that the relationship between UPC
category and working time loss was proportional over time,
and thus, Cox regression was considered appropriate.

Median weeks’ time loss was tabulated with correspond-
ing interquartile ranges. The outcome for Cox regression was
the right-censored working time loss variable, using UPC
category as the predictor and all covariates from above also
included. Hazard ratios were reported with corresponding
95% confidence intervals, with a value less than one rep-
resenting longer duration of time loss than the reference.
Statistical significance was considered where p <0.05. Cox
regression models stratifying for service use groups were
also generated, and presented alongside overall results. This
was an attempt to disentangle the effect of service volume on
both CoC and time loss, and thus compare the model overall
with those when stratified.

All statistical analysis was performed using IBM SPSS
version 26 (Armonk, NY: IBM Corp). The Monash Univer-
sity Human Research Ethics Committee (Project ID: 17267,
November 2018) provided ethical approval.

Sensitivity Analysis

A sensitivity analysis comparing the use of the Bice-Box-
erman Continuity of Care Index (COCI) with the UPC as a
measure of CoC was conducted. The UPC measures only
the continuity with the most common provider, whereas the
COCI metric measures the dispersal of services among dif-
ferent providers [24]. The COCI was categorised in the same
way as the UPC as conducted previously [18], and differ-
ences in results were noted in the results section with tables
included in Supplementary Materials.

Results

There were 7748 claims with at least four physiotherapy
services (Table 1). Seventy percent were from Victoria
(n=5601), most were from males (n=4903, 63.3%), and a
quarter were from Labourers (n=1909, 24.6%). More than
one-third experienced complete CoC (n=2849, 36.8%), with
approximately one quarter each for moderate and high CoC,
and 11.1% experienced low CoC (n=2862). A higher propor-
tion of all claims from Victoria received high or complete
CoC compared to South Australia. Supplementary Table 2
shows that more claims were categorised as having lower
CoC when using the COCI metric.
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Fig.1 Duration of working time loss by usual provider category (UPC) and physiotherapy service use quartile

Table 2 shows older workers (46+ years) and those living
outside of major cities had lower odds of having low, low/
moderate, or low/moderate/high CoC. Worker sex was not
significant. Managers had higher odds of low CoC com-
pared to Labourers, and Managers and Sales Workers also
had higher odds of low/moderate CoC. Workers from South
Australia had higher odds of low, low/moderate, or low/
moderate/high CoC compared to Victorian workers.

Those with low or very high service use had significantly
lower odds of low CoC than those with moderate service
use. Low service use also had lower odds for low/moderate
and low/moderate/high CoC. Those with high service use
had 32% higher odds of low/moderate CoC than moderate
service use. Only when considering low/moderate/high CoC
as the outcome was there a consistent relationship between
increasing service use and odds ratios.

There were no changes to the statistical significance of
the model coefficients between UPC and COCI metrics for
logistic regression output (Supplementary Table 3).

Median time loss was shortest for workers with complete
CoC (11.1 weeks, IQR 4.0-35.4) and longest for workers
with low CoC (62.2 weeks, IQR 20.1-120.9). Median time
loss increased as CoC decreased, and Cox regression showed
this was significant overall and when stratified by service use
category (Table 3). Overall, compared to the reference group
(complete CoC), there was significantly longer duration of
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time loss for workers with high CoC (HR: 0.70, 95% CI
0.66-0.75), moderate CoC (HR: 0.53, 95% CI 0.50-0.57),
and low CoC (HR: 0.36, 95% CI 0.33-0.40). Full results
(including all covariates) are presented in Supplementary
Table 5. The only difference between UPC and COCI (Sup-
plementary Table 4) was that for the low service use group,
the hazard ratio for high CoC was lower than for moderate
CoC (meaning time loss did not increase as CoC decreased).

Discussion

Our study investigated the relationship between physiother-
apy continuity of care and duration of working time loss in
Australian workers with accepted workers’ compensation
claims for low back pain. We found that more than a third
(36.4%) experienced complete CoC, and that there was a
trend for shorter durations of working time loss with increas-
ing levels of CoC. Those with high physiotherapy service
use (19-36 services) and younger workers had higher odds
of low CoC, whereas older workers, those with lower physi-
otherapy use, and those from Victoria or outer regional or
remote areas were more likely to have complete CoC. The
results show that being managed by the same physiotherapist
is associated with shorter durations of working time loss,
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Table 1 Sample characteristics

Low CoC, Moderate CoC, High CoC, UPC Complete CoC, Total
UPC<0.5 UPC 0.5-0.74 0.75-0.99 UPC 1.0
N Row % N Row % N Row % N Row % N
UPC category 862 11.1 2012 26.0 2025 26.1 2849 36.8 7748
No. physiotherapy services (quartiles)
Low (4-8) 120 7.2 337 20.1 226 135 995 59.3 1678
Moderate (9-18) 265 12.6 520 24.8 426 20.3 890 42.4 2101
High (19-36) 297 14.8 571 28.5 565 28.2 574 28.6 2007
Very High (>36) 180 9.2 584 29.8 808 41.2 390 19.9 1962
Age group
15-25 years 101 12.9 192 24.5 186 23.7 305 38.9 784
26-35 years 224 12.4 509 28.2 480 26.6 589 32.7 1802
36-45 years 242 11.5 559 26.7 563 26.9 732 349 2096
46-55 years 209 10.4 504 25.0 543 26.9 761 37.7 2017
56+ years 86 8.2 248 23.6 253 24.1 462 44.0 1049
Sex
Female 316 11.1 778 27.3 772 27.1 979 344 2845
Male 546 11.1 1234 25.2 1253 25.6 1870 38.1 4903
Jurisdiction
South Australia 340 15.8 607 28.3 425 19.8 775 36.1 2147
Victoria 522 9.3 1405 25.1 1600 28.6 2074 37.0 5601
Occupation
Clerical and administrative workers 21 11.4 58 314 47 254 59 31.9 185
Community and personal service workers 155 11.2 367 26.6 368 26.6 492 35.6 1382
Machinery operators and drivers 177 11.6 394 25.8 381 25.0 574 37.6 1526
Managers 53 13.1 110 27.2 102 25.2 140 34.6 405
Professionals 71 114 158 254 183 29.5 209 33.7 621
Sales workers 47 14.1 109 32.7 78 234 99 29.7 333
Technicians and trades workers 145 10.5 355 25.6 359 25.9 528 38.1 1387
Labourers 193 10.1 461 24.1 507 26.6 748 39.2 1909
Remoteness
Major cities of Australia 708 12.2 1554 26.7 1543 26.5 2014 34.6 5819
Inner regional Australia 117 8.0 362 24.7 381 26.0 603 41.2 1463
Outer regional/remote/very remote Australia 37 7.9 96 20.6 101 21.7 232 49.8 466

CoC continuity of care, UPC usual provider continuity

and may help recovery and return to work in a workers’
compensation setting.

A possible explanation for the association between con-
tinuous physiotherapy care with the same provider and
work disability duration is that lower CoC increases the
risk of workers receiving conflicting treatment or advice
when encountering multiple physiotherapists, even if
they are within the same clinic. Furthermore, with each
new physiotherapist the worker must explain their condi-
tion, their current or past treatment, and their recovery.
This requirement to re-explain the details surrounding
the LBP to different providers may result in the worker
having to “prove” they are in pain, hampering recovery
[25]. Finally, there is always a chance that the worker and

physiotherapist will not build rapport, and thus the worker
may be less inclined to follow their advice or receive non-
evidence-based treatment and advice, potentially stalling
recovery and return to work.

Magel et al. highlighted that lower CoC with physical
therapists is associated with negative outcomes, such as
higher incidence of surgery and increased healthcare costs
[12]. They postulate that receiving care from fewer physical
therapist providers means more coherent management that
involves fewer management strategies, and that with lower
CoC a patient’s condition may worsen to the point where
surgery is the necessary intervention, also increasing costs.
Surgeons may then have their preferred physiotherapists,
further reducing CoC.

@ Springer
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Table 2 Multivariate binary logistic regression models with usual provider continuity category as the outcomes

Low CoC (versus moderate,

Moderate or low CoC (versus

High, moderate, or Low CoC

high or complete CoC) high or complete CoC) (versus complete CoC)
OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value
No. physiotherapy services (quartiles)
Low (4-8) 0.51(0.41,0.64) <0.001 0.61(0.53,0.70) <0.001 0.50(0.44,0.57) <0.001
Moderate (9-18) Ref Ref Ref
High (19-36) 1.26 (1.05,1.51)  0.012 1.32 (1.16, 1.50) <0.001 1.88(1.65,2.14) <0.001
Very High (37+) 0.74 (0.61,0.91)  0.005 1.12 (0.98, 1.28) 0.085 3.08 (2.67, 3.55) <0.001
Age group
15-25 years 1.12(0.87,1.44)  0.388 0.97 (0.81, 1.15) 0.716  0.91 (0.76, 1.09) 0.309
26-35 years 1.06 (0.87,1.29) 0.564 1.10 (0.96, 1.25) 0.163 1.11(0.97, 1.28) 0.130
3645 years Ref Ref Ref
46-55 years 0.89 (0.73,1.08)  0.239 0.86 (0.76, 0.98) 0.025 0.82(0.71,0.93) 0.003
56+ years 0.70 (0.54,0.91)  0.008 0.77 (0.65, 0.90) 0.001  0.66 (0.56, 0.77) <0.001
Sex
Male Ref Ref Ref
Female 0.96 (0.80, 1.16)  0.694 1.07 (0.95, 1.21) 0.252  1.09 (0.97, 1.24) 0.156
Jurisdiction
South Australia 1.96 (1.68,2.29)  <0.001 1.68 (1.51, 1.87) <0.001 1.39 (1.24, 1.56) <0.001
Victoria Ref Ref Ref
Occupation
Clerical and administrative workers 1.10(0.67,1.79)  0.703 1.37 (1.00, 1.88) 0.048 1.35(0.96, 1.90) 0.087
Community and personal service workers 1.14 (0.89, 1.45)  0.296 1.14 (0.97, 1.33) 0.106 1.15(0.98, 1.35) 0.098
Machinery operators and drivers 1.11 (0.89,1.39) 0.356 1.13(0.98, 1.31) 0.102 1.07 (0.92, 1.24) 0.400
Managers 1.42(1.02,1.98) 0.036 1.31 (1.04, 1.63) 0.020 1.17 (0.92, 1.48) 0.205
Professionals 1.28(0.94,1.74)  0.117 1.13 (0.93, 1.38) 0.222  1.18 (0.96, 1.46) 0.119
Sales workers 1.35(0.94,1.92)  0.100 1.53 (1.20, 1.95) 0.001 1.32(1.01, 1.72) 0.044
Technicians and trades workers 0.96 (0.76,1.21)  0.739 1.04 (0.90, 1.21) 0.608 1.02(0.87, 1.18) 0.841
Labourers Ref Ref Ref
Remoteness
Major cities of Australia Ref Ref Ref
Inner regional Australia 0.68 (0.55,0.83) <0.001  0.83(0.74,0.95) 0.004 0.88 (0.78, 1.00) 0.052
Outer regional/remote/very remote Australia ~ 0.55 (0.39,0.78)  0.001 0.60 (0.48, 0.74) <0.001 0.61 (0.50, 0.75) <0.001

CoC continuity of care, OR odds ratio

There was a similar proportion of workers with complete
CoC when encountering physiotherapists and primary care
physicians (when comparing studies using similar method-
ologies) [10]; however, in general, CoC was higher among
primary care physicians than physiotherapists. This could be
due to workers being more likely to have an existing rela-
tionship with a (“regular”) primary care physician as they
are the first point of treatment for most conditions, whereas
the need to see a physiotherapist would likely only arise in
the event of injury. Regardless of treatment provider, how-
ever, the relationship between higher CoC and shorter dura-
tion of working time loss was consistent [10].

Another consideration is that we may be observing lower
CoC from workers who are dissatisfied with the physiother-
apist they are seeing, or are unhappy with the way their
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recovery is progressing, making them more likely to seek out
different physiotherapists. Moreover, clinical practice guide-
lines recommend exercise with or without spinal manipula-
tion [7, 8], and for those not receiving spinal manipulation
or ‘hands-on’ treatment may feel as though their physio-
therapist is not helping them, causing them to seek other
options. Alternatively, workers may be encouraged to seek
second opinions or referral to more experienced practition-
ers (including pain physiotherapists) where recovery is not
progressing, reducing CoC.

In contrast to the CoC study of primary care physicians,
workers from major cities had lower CoC. There are fewer
allied health professionals per person in regional Australia,
potentially meaning it was not possible to choose provider
or there were limited choices [26]. Older workers were more



Journal of Occupational Rehabilitation

Table 3 Median duration of working time loss and difference in time loss estimated using Cox regression, overall and by service use category

Very High (> 36)

High (19-36)

Low (4-8) Moderate (9-18)

Overall

Median week's

HR (95% CI) p-value  HR (95% CI) p-value  HR (95% CI) p-value  HR (95% CI) p-value

p-value

HR (95% CI)

time loss (IQR)

UPC category
Low CoC,

UPC<0.5

<0.001

<0.001 0.51(0.40, 0.65)

<0.001 0.33(0.27, 0.39)

<0.001 0.34(0.27,0.42) <0.001 0.39(0.33, 0.45)

0.36 (0.33, 0.40)

62.2 (20.1, 120.9)

<0.001

<0.001 0.53 (0.46, 0.60) <0.001 0.56 (0.47, 0.66)

<0.001 0.56(0.49,0.64) <0.001 0.53(0.47,0.59)

36.4 (11.6, 113.8)  0.53 (0.50, 0.57)

Moderate CoC,
UPC 0.5-0.74

<0.001

0.76 (0.65, 0.88)

<0.001

0.69 (0.61, 0.79)

<0.001 0.64 (0.54,0.74) <0.001 0.73 (0.64, 0.82) <0.001

0.70 (0.66, 0.75)

30.4 (10.0, 104.0)

High CoC,
UPC 0.75-0.99

Ref Ref Ref Ref

Ref

11.1 (4.0,35.4)

Complete CoC,

UPC 1

A HR < I indicates greater duration of time loss and vice versa

UPC, usual provider continuity, CoC continuity of care, HR hazard ratio, CI confidence interval

likely to have complete CoC. It is possible they have already
encountered a physiotherapist over the course of their life-
time for an unrelated condition and thus found one they trust,
compared to younger workers. CoC was significantly higher
in Victoria compared to South Australia.

Our study benefited from a large multi-jurisdiction sam-
ple of workers’ compensation claims. Combining claim
and service-level data (that included a unique code for each
physiotherapist) allowed analysis of outcomes that have not
previously been measured in Australian workers’ compensa-
tion. The Usual Provider Continuity metric was considered
arobust measure of CoC from previous work [10], and sen-
sitivity analysis revealed no significant differences from the
Bice-Boxerman COCI metric. However, these metrics do
not consider any services paid for outside of the workers’
compensation system (e.g. by the worker themselves) but we
do know they are for treatment of the same condition. We
also could not account for any non-physiotherapy treatment
that could support or hinder recovery. Further, it does not
capture how the worker experiences CoC (e.g. relationships
with different providers, transfer of information between
providers). Covariates included those available in adminis-
trative data; however, there are likely more covariates that
impact CoC, so residual confounding is possible. Finally,
working time loss is cumulative, so for part-time workers
or those who return to work partially the measure may not
accurately reflect their time off work. For the purposes of
Cox regression, we assumed that there was only one return
to work event, which may not be valid for every worker as it
fails to consider relapses.

Conclusion

Experiencing more continuous care with the same physi-
otherapist is associated with reduced time off work for work-
ers with accepted workers’ compensation claims for LBP.
This relationship persisted after adjusting for other covari-
ates known to be associated with duration of time loss, such
as age, sex, jurisdiction, and occupation. Findings would be
of value to workers’ compensation insurers; however, future
research with both existing and additional data that seeks to
integrate patterns of physiotherapy use and clinical path-
ways, including referrals, would be valuable.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10926-024-10209-8.
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