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Abstract

Background: Predicting ongoing disability for chronic non-specific low back pain (LBP) is important to avoid
prolonged disability.

Objective: Determine predictors of disability at 6month follow-up in patients with LBP at medium risk of ongoing disability.

Methods: Baseline data was collected from 108 patients with medium-risk chronic non-specific LBP (mean age 50.4
years, SD 13.6) from six private chiropractic and physiotherapy clinics in Australia who took part in a randomised
control trial. All patients received a pragmatic course of multimodal physical treatments [e.g., manual therapy (spinal
manipulation or mobilization and/or soft tissue massage)] combined with advice, education and exercise. Baseline
prognostic variables included sociodemographic, physical and psychological characteristics. Primary outcome was
disability (Roland Morris Disability) at 6 month follow-up. Multivariable linear regression analysis was conducted.

Results: Variables remaining in the final multivariable model: lower work ability (β = − 1.05, 95% CI − 1.40 to − 0.70; p <
0.0001) and consultation with a medical specialist for back pain in the preceding 3months (β = 3.35, 95% CI 1.14 to
5.55; p < 0.003), which significantly predicted higher disability at 6 months (unadjusted R 2 = 0.31). Those with a lower
work ability (scale 1 to 10) and who had seen a medical specialist for their back pain were more likely to report greater
LBP-related disability at 6 months.

Conclusion: Patients with chronic LBP presenting to primary care with lower work ability and recent consultation with
a medical specialist for LBP are more likely to have a worse prognosis; these are indicators to clinicians that standard
conservative care may not adequately manage the patients’ needs.
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Introduction
Low back pain (LBP) is a significant health problem af-
fecting one in ten people at any time worldwide. It has
the highest global burden of disease for years lived with
disability [1], and a lifetime recurrence of up to 85% [2].
Compared to other chronic health problems, LBP is the
most common condition forcing people out of the

workplace, and LBP-related psychosocial factors are pre-
dictive for poor outcomes [3]. Identifying factors or pa-
tient characteristics that predict the outcome of low
back pain-related disability is important for informing
the patient with prognostic advice about recovery, recur-
rence, appropriate treatment choice and referral to more
appropriate care.
Previous research identified 36 prognostic factors

associated with poor outcomes and disability in LBP
cohorts across sociodemographic, physical, psycho-
logical, occupational and social domains [3–12]. This
underscores the multidimensional nature of LBP and
its prognosis [13]. Several systematic reviews [3–6]
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and high-quality studies [7–12] have consistently re-
ported a range of factors predictive of poor outcomes
and disability, among which are back pain intensity
and duration, higher level of functional disability,
older age, previous medical care for LBP, psycho-
logical or psychosocial stress, lower work ability,
treatment-seeking behaviour and the patient’s satisfac-
tion with their response to treatment, presence of
compensation, poor relations with colleagues and
heavy physical work demands.
Although physical and psychological prognostic fac-

tors have been identified in both acute and chronic
LBP cohorts [8, 9, 14], these studies included a het-
erogeneous mix of LBP cohorts characterised by vary-
ing degrees of risk of disability (i.e., not stratified
according to patient risk profiles). Targeting treat-
ment to subgroups of patients based on prognostic
characteristics and risk of disability is important for
successfully delivering targeted treatments [15]. Fur-
thermore, some LBP patients rated at medium risk of
delayed recovery by the STarT Back screening tool
(SBST) that do not respond to physical treatments as
expected may continue to experience ongoing disabil-
ity due to psychosocial factors not previously detected
[16]. Previous research has not investigated prognostic
factors for LBP disability in an homogenous stratified
group, such as patients at medium risk of ongoing
disability [7]. Those at medium risk are an important
target population to study as these individuals present
to primary care with little to no psychosocial issues,
compared to those at high risk [17]. Therefore, identi-
fying prognostic factors in this population at an early
stage of management may lead to more accurate
prognostic advice about recovery and recurrence, help
direct appropriate treatment choices and enable early
identification or referral to more appropriate care as
needed.
The aim of this study was to examine the clinical and

socio-demographic baseline factors that predict greater
disability in people attending physiotherapy and chiro-
practic practices with chronic LBP at medium risk of on-
going disability.

Methods
Study design
A secondary analysis of a multi-centre cohort study was
conducted in patients with chronic non-specific LBP at
medium risk of ongoing disability who participated in
the ‘Mind Your Back’ randomised controlled trial (RCT)
[18, 19]. The trial protocol and outcomes have been re-
ported elsewhere [18, 19]. The Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) checklist was used for transparent reporting
of this study [20].

Participants
Trial participants attended six chiropractic and physio-
therapy clinics in metropolitan New South Wales and
Victoria, Australia. Recruitment commenced on March
30, 2015 and ended June 2017. Participants analysed in
this present study provided baseline and follow-up data
at 6 months. Clinicians were recruited through advertise-
ments in professional journals and by referral. All partic-
ipants received standard care (multimodal physical
treatment), with half of the cohort randomised to an
intervention arm to access an online psychological pro-
gram (MoodGYM) in addition to standard care. As no
between-group differences in primary outcomes were
found at any follow-up time point [18, 19], a
homogenous cohort of participants was subsequently as-
sembled for this study.
Inclusion criteria were as follows: > 18 years of age;

a history of non-specific LBP of greater than three
months’ duration; did not receive manual therapy for
their condition in the previous three months; and at
medium risk of disability according to the STarT
Back Screening Tool [17]. Exclusion criteria were as
follows: a diagnosis of serious spinal pathology (frac-
ture, malignancy, infection, inflammatory disorders,
canal stenosis or cauda equina syndrome, spinal cord
injury); spinal nerve compromise (determined by the
presence of two or more corresponding neurological
signs such as dermatomal paraesthesia, myotome
weakness, diminished or absent deep tendon reflexes);
spinal surgery in the previous 12 months, pregnancy,
and current worker’s compensation claim related to
their back condition. Also excluded were participants
who were unable to independently complete English
language questionnaires, or unable to independently
use a computer. Participants entered baseline data
directly into an online survey collection database
(Survey Monkey©) before any treatment or consult-
ation with a follow-up at 6 months.

Putative predictor variables
From a large group of available baseline data, 15 pu-
tative predictor variables were selected a priori based
on: 1) previous evidence in the literature of a strong
association with pain and disability in LBP cohorts
[3–6]; and 2) a p < 0.2 association with the dependent
variable (disability) from univariable analysis. Pre-
dictor variables were categorised into three broad do-
mains (Table 1): sociodemographic (i.e., age, gender,
BMI, diagnostic testing in the previous three months
and consultation with a medical specialist within the
previous three months); physical profile (i.e., LBP fre-
quency and intensity, general functional capacity, spe-
cific functional capacity, response to treatment and
analgesic use); and psychological profile (i.e., pain
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self-efficacy, pain catastrophising, depression/ anxiety/
stress and work ability belief).
Categorical predictor variables:

• Gender (M/F)
• Visited a medical specialist for back pain in last three months (Y/N)
• Radiographic diagnostic imaging for back pain in last three months
(Y/N)

• Analgesics use (Y/N)
• LBP frequency was categorised into 5 sub-groups according to the
frequency and intensity of LBP experienced immediately prior to re-
cruitment: always present (always the same intensity), always present
(but level of pain varies), often present (pain-free periods lasting less
than 6 h), occasionally present (pain occurs once to several times
per day, lasting up to an hour), and rarely present (pain occurs every
few days or weeks)

Continuous predictor variables:

• Age (years)
• BMI (kg.m-2)
• Usual LBP intensity (in the week prior to starting the trial) measured
by the Pain Numeric Rating Scale (PNRS) (0–10 point scale) [21]

• Self-reported disability measured by the Roland Morris Disability
Questionnaire (RMQ) (0–24 point scale) [22]

• Work ability (now compared to lifetime best) measured by the
single item Work Ability Score (WAS) (1–10 point scale). The Work
Ability Score is strongly associated with the overall Work Ability
Index score [23]

• Specific functional capacity was assessed with the Patient Specific
Functional Scale (PSFS) (0–10 point scale) [24]

• Self-efficacy measured by the Pain Self-Efficacy Questionnaire (PSEQ)
(0–10 point scale) [25]

• Pain catastrophising measured by the Pain Catastrophising Scale
(PCS) (0–52 point scale) [26, 27]

• Depression, anxiety and stress measured by the overall Depression
Anxiety Stress Scale-21 (DASS21), (0–21 point scale) [28]

• Response to treatment was assessed as the difference in pain
numeric rating scale (PNRS) between clinical visit 1 to visit 3 (0–10
point scale). Pain intensity was measured immediately before the
first physical treatment session (baseline) and immediately before
the third physical treatment session. Previous research has reported
that improvement in LBP scores early in treatment of LBP can
predict long-term disability [29–33]

Outcome variable
The clinical outcome variable was self-reported LBP-
related disability, measured by the RMQ (0–24 point
scale) at 6 months. RMQ was selected as the primary
outcome measure for several reasons. First, it is a reli-
able measurement for inferring LBP-related disability
and is sensitive to longitudinal change over time for a
patient with chronic LBP [34, 35]. Second, monitoring
disability in practice is clinically important for practi-
tioner and patient as it is often reported as a measure of
LBP progression [36]. Third, RMQ was selected over
pain measures (e.g., PNRS) as patients with chronic LBP
report reduced physical functioning because of their pain;
this is supported by the literature, which recommends that
assessment of function should be an integral part of pain
assessment [37, 38]. RMQ at 6months was selected over
the 8 week and 12month time periods due to several fac-
tors: the participants had lived with chronic LBP for 3–5
years, and clinicians may consider an 8 week period too
short to expect improvements in disability for this cohort;
the sample size reduced by 9% at 12months; and the lar-
ger sample of participants at 6 months enabled a rigorous
multiple regression analysis, allowing a meaningful re-
search question to be answered for practitioners.

Statistical methods
Means and standard deviations (SD) are presented for
continuous baseline variables, and frequency
distributions are presented for categorical variables
(Table 1). All participant data were included at baseline

Table 1 Participant characteristics at baseline (values are
mean ± SD for continuous variables and N (%) for categorical
variables)

Characteristic Value (n = 108)

Sociodemographic

Age (years)a 50.4 (13.6)

Gender

-Male 54 (50%)

-Female 54 (50%)

BMI 26.8 (4.5)

Diagnostic tests for back pain in past 3 monthsa 51 (47.2%)

Consultation with medical specialist for back pain in
the last 3 monthsa

14 (13.0%)

Analgesics for back paina 54 (50%)

Physical profile

LBP intensity, frequency and durationa

LBP intensity PNRS (0–10) a 5.0 (1.9)

Always present, level of pain varies 68 (63.0%)

Often present, with pain-free periods < 6 h 24 (22.2%)

Other 16 (14.8%)

Functional Status

RMQ (0–24)a 9.9 (4.4)

PSFS (0–10) 4.2 (1.4)

Psychological status

WAS (0–10)a 5.7 (2.1)

PSEQ (0–60)a 44.5 (12.3)

PCS Total (0–52)a 20.5 (11.9)

DASS21 Total (0–63)a 15.9 (11.4)

NB: BMI (Body Mass Index); PNRS (Pain Numeric Rating Scale); RMQ (Roland
Morris Disability Questionnaire); PSFS (Patient Specific Functional Scale); WAS
(Work Ability Score); PSEQ (Patient Self-Efficacy Questionnaire); PCS (Pain
Catastrophising Scale); DASS21 (Depression Anxiety Stress 21-item Scale).
Selected potential putative predictor variables were based on previously
investigated factors reported in the literature as prognostic for disability and
based on significance of univariate regression analysis, the selected putative
predictor variables (a) were included in the multivariable models at 6 months
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(n = 108) as there were no missing data. Participants
with missing data at 6 months (4.6%, n = 5) were
excluded from the analysis leaving a total sample size of
n = 103. To ensure the final 6 month multivariable
regression model did not contain spuriously associated
variables, a cross checking process was carried out on 8
week data (n = 106; drop-out 1.9%, n = 2) and 12month
data (n = 98; drop-out 9.3%, n = 10). The sample size re-
quired to support a multiple regression model depends
on both the R value of the model and the number of
variables that are included [39, 40]. An approximate
sample size of 105 participants with an R2 of 0.4 is re-
quired for a study such as ours with 11 independent pre-
dictors [39]. Therefore, the missing data at 6 months was
within acceptable limits, leaving a sample size of n = 103
for multivariable regression modelling. The 8 week data
(n = 106) was also within acceptable limits, while the 12
month sample size (n = 98) was borderline. This meant
that a process of imputing missing data was not re-
quired, which avoided falsely increasing the power of the
study and potentially biasing the results.

Regression analysis
Univariate regression was performed between each
predictor variable and the dependent variable at 6
months follow-up. The same procedure was used to ana-
lyse predictor and dependent variables at post-treatment
(8 weeks) and at the 12month follow-up to validate that
the combination of variables in the final model was the-
oretically and clinically sound. All putative predictor var-
iables with p < 0.1 were provisionally selected for
inclusion in the multivariable model; this is a widely
used method for testing variables before multivariable
modelling [41] (Table 1).
All predictor variables with p < 0.1 significance level

were assessed for multi-collinearity in order to identify
any highly associated variables and exclude them from
the analysis before running the multivariable model.
Continuous and categorical predictor variables were ana-
lysed for multi-collinearity separately. For continuous
predictor variables, multi-collinearity was indicated if
Pearson’s correlation coefficients were > 0.7. Categorical
predictor variables were also explored for multi-
collinearity by conducting chi-square tests. All categor-
ical variables were included in the multivariable model
as no predictor variables were strongly related to each
other.
Lastly, the full model containing all the independent

variables was reduced using multivariable regression.
This reduction process involved removing the least
significant variable (p > 0.05) from the full model in a
backward selection process while maintaining a strong
overall F-test in order to maintain the strongest model
at each step of the analysis [42]. This process was

sequentially repeated until only the statistically signifi-
cant variables were retained, resulting in the strongest
predictive model. The goodness of fit of the final model
was assessed by inspecting plots of the residual values
against predicted values. These plots are useful in asses-
sing the normality of residuals as well as homoscedastic-
ity. As an additional check of multi-collinearity, a
variance inflation factor of 1.2 and condition index of
6.2 confirmed that the variables in the final model were
independent of each other.
Overall, there were no indications to suggest that the

main assumptions of multivariable regression analysis were
not supported [40]. That is, all important explanatory
variables were included in the model, the variables were
independent of each other and collected in a period when
the relationship between the variables remained constant,
the explanatory variables were independent of each other,
the relationship between each explanatory variable and the
outcome was linear, the residuals were normally distributed
and there were no influential outliers. The IBM Statistical
Package for Social Science (SPSS) (version 24) was used
and all p-values are two-sided. We used a p < 0.05 level of
statistical significance.

Results
Participants
One hundred and eight (108) participants (mean age
50.4 years, SD 13.6) with chronic LBP at medium risk of
ongoing disability took part in the study. Details of
participant screening and flow throughout the trial have
been reported elsewhere [19]. Overall, 361 volunteers
were screened for eligibility, of which 253 did not fulfil
the inclusion criteria: 168 (66.5%) were classified as at
either high-risk or low-risk of ongoing disability accord-
ing to the STarT Back tool, and 80 (31.6%) did not meet
other inclusion criteria, leaving 108 participants who
were enrolled. There were no significant participant
characteristic differences between the two groups that
received the intervention or the control at baseline or
follow-up. Therefore, both groups of participants were
combined into one single homogenous cohort for the
purposes of the present study.
In general, participants were middle-aged, slightly

above normal weight, had a moderate level of work abil-
ity, with a moderate level of back pain, and low disabil-
ity. They also demonstrated high self-efficacy and had
normal to mild levels of psychological distress (Table 1).
Approximately, two-thirds of participants had constant
back pain for more than five years. In total, 40% were in
full-time employment but approximately 50% stated that
the number of hours worked each week was affected by
pain. Further, the type of employment of 62% of partici-
pants was influenced by the experience and expectations
of back pain. Forty-four percent did not attribute a
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specific cause to their back pain. The two most common
comorbidities by participants were depression and anx-
iety (24.1%), and osteoarthritis (18.5%). Moreover, 47.2%
had diagnostic imaging for back pain in the previous 3
months (x-ray or advanced imaging), 50% were medi-
cated with analgesics (over the counter or prescribed)
and 13% had consulted a medical specialist for back pain
in the previous 3 months.

Outcome data
Univariate analyses
Results of the univariate regression analysis of putative
predictor variables satisfied the assumptions for using
regression [39]. Associations showing p values < 0.1
between putative predictor variables and disability at 6
months were considered statistically significant. Gender,
BMI and patient specific function scale were not
statically associated with disability at 6 months and were
not included in the full multivariable analysis model.
Age, frequency of LBP episodes, visited a medical
specialist for back pain in the previous 3 months,
diagnostic tests for back pain in the previous 3months,
LBP intensity, disability, work ability, self-efficacy, cata-
strophising, combined depression/ anxiety/ stress scale,
analgesics and change in pain scores between visits 1 to
3 were all significantly associated with disability at 6
months.
Results of multi-collinearity testing found that each of

the putative predictor variables was independent of the
others (Pearson’s p ≤ 0.7); however, the relationship be-
tween work ability and self-efficacy was borderline with
a Pearson’s p = 0.701, and therefore both of these pre-
dictor variables were included in the multivariable ana-
lysis. Eleven predictor variables were retained for
inclusion in the multivariable analysis after multi-
collinearity testing.

Multivariable analyses
The final multivariable model retained two predictor
variables associated with disability at 6 months that
explained 31% (unadjusted R2 = 0.31) of the variance
(Table 2). The two variables that predicted disability at
6 months were work ability (coef. − 1.05, 95% CI − 1.40
to − 0.70; p < 0.0001), and consultation with a medical
specialist for back pain within the previous 3months
(coef. 3.35, 95% CI 1.14 to 5.55; p < 0.003). Both of these
variables were also retained in final multivariable models
at the 8 week and 12 month follow-up, and explained 35
and 25% respectively of the variability in disability at
those time points, providing validity of their inclusion in
the final multivariable model.
Although our sample size complies with

recommendations for regression analysis [39], it is at the
lower acceptable limit. Therefore, to cross-check the

precision of the final multivariable regression model and to
address potential issues with sample size, a multivariable re-
gression analysis was performed on smaller groups of vari-
ables related to sociodemographic, physical and
psychological domains. That is, six sociodemographic vari-
ables (age, BMI, gender, diagnostic testing in last 3months,
consultation with medical specialist for back pain in the last
3months, analgesics), four physical profiles (LBP frequency,
LBP intensity, RMQ, PSFS) and four psychological variables
(PSEQ, PCS, DASS21, WAS) were applied to multivariable
regression analysis while controlling for baseline RMQ and
treatment group. From these domain analyses the variables
from the strongest regression models (highest R2 value and
lowest condition index) were selected for a further multivari-
able regression analysis. The resultant five independent vari-
ables were as follows: diagnostic testing in last 3months,
consultation with medical specialist for back pain in the last
3months, analgesics, LBP intensity and work ability score.
These variables were further analysed with multivariable re-
gression; two variables – consultation with a medical special-
ist for back pain in the last 3months, and work ability –
gave R2 = 0.31, adjusted R2 = 0.30 and condition index = 6.2,
confirming the results found in our initial analysis using the
methodology outlined in the methods section. As such, this
cross-checking confirmed that the strongest predictive model
is presented in this study.

Discussion
The primary aim of this secondary analysis was to
examine the clinical and socio-demographic predictors
of increased disability in people with chronic LBP in pri-
mary care at 6 months follow-up. Multivariable regres-
sion analyses revealed that lower work ability and
consultation with a medical specialist for back pain
within the last 3 months explained 31% of increased fu-
ture disability at 6 months.
These findings are not supported by the consensus of

evidence in the literature, which in contrast have reported
that high disability, high pain intensity, high psychological
distress and poor general health predicted greater ongoing
chronic LBP disability [9–11]. It is possible these
predictors were not found in the final multivariable model
in our study because we selected a homogenous cohort of
people at medium risk of ongoing disability. Earlier
studies included heterogeneous cohorts of people with
chronic LBP, not stratified for risk of disability [9–11, 43].
Second, the clinical profile of our study participants
differed to those in previous studies. Our participants
were characterised by moderate pain, low disability and
high self-efficacy at baseline. Previous studies included
participants with high pain and high disability [9, 44–46].
Researchers have previously highlighted the importance of
research to study chronic LBP according to varying levels
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of risk stratification [15, 17]. Therefore, there is evidence
that supports our final multivariable model.

Work ability
Although the work ability construct is not an outcome
routinely measured in LBP studies, there is some
evidence that supports its inclusion, as well as our
findings that work ability was a predictor for disability.
For example, low work ability has been shown to be a
strong risk factor for future work-related disability [47].
High work ability at baseline in a cohort of people at-
tending physiotherapy for LBP was associated with less
disability [48]. Research also suggests that it is important
to screen chronic non-specific LBP patients for per-
ceived work ability during health consultations because
low work ability is associated with poorer general health
and lower self-efficacy beliefs (R2 0.42) [12, 49]. This is
important as low self-efficacy beliefs are associated with
higher disability [50–52]. Therefore, it is argued that the
concept of work ability [23] and its measurement in a
chronic LBP population is an important and valid means
of measuring a person’s perceived ability to participate
in work. Furthermore, work ability is a valid predictor of
future disability in people with medium-risk chronic
LBP, as evidenced by the present study.

Consultation with a medical specialist for back pain
within the last 3 months
Although the majority of people experiencing an episode
of LBP do not routinely seek care [53–55], those with
chronic LBP are more likely to seek care from a medical
or allied health professional due to the negative
influence of pain and disability on their health status
[54–56]. People with LBP (18%) experience one or more
recurrences over 1 year and seek medical care [57].
While seeking care is more likely in those with high
levels of LBP and disability, those with low-intensity LBP
and disability also seek care [58]. These characteristics
are similar to our participants, who had moderate levels
of back pain and low levels of disability at baseline.
People with chronic LBP also utilise more medical ser-
vices compared to the average population [56], with
greater use of pain-related medications and increased
medical care utilisation [58] accounting for part of the

total economic burden of chronic LBP in developed
countries (average 1.2–2.3% GDP [59, 60]. Those that
seek care from allied health practitioners (e.g., physio-
therapists) (4.5%) for LBP often report they had also
sought care from a medical professional (GP or medical
specialist) at least once over a two-month period [61]
and those with chronic LBP sought medical and allied
care more frequently [61].
Participants in our study reported normal to mild

levels of psychological distress. The normative data in
the literature for the DASS-21 are as follows: scores for
the depression scale for ‘Normal’ are 0–4, ‘Mild’ are 5–6;
Anxiety scale for ‘Normal’ are 0–3, ‘Mild’ are 4–5; Stress
scale for ‘Normal’ are 0–7, ‘Mild’ are 8–9 [28]. Previous
studies have noted that people with chronic LBP who
had high-intensity LBP and depression reported the
highest rates of care-seeking from medical and allied
health professionals compared to others with low de-
pression [62]. Studies have also noted that predictors for
seeking care over a six-month period, for people with
chronic LBP, are psychosocial factors (pain-related
stress, anxiety and depression) [63]. Qualitative studies
further highlight that people with chronic LBP repeat-
edly seek care from primary and specialist medical pro-
fessionals throughout their lives as they are frustrated by
the ongoing nature of their condition, disability, and lack
of curative treatments offered by their practitioner [64,
65]. Therefore, people who have sought medical care
and are seeking further care from a chiropractor or
physiotherapist, such as those in our study, tend to re-
peatedly seek care without experiencing long term im-
provements in disability. The above evidence supports
our findings that prior consultation with a medical spe-
cialist is predictive of long-term disability in people with
chronic LBP.

Limitations and strengths
There are several limitations to this study. First and
perhaps most importantly, the final model explained
only 31% of the disability. Therefore, many other
variables that we did not examine could potentially
better explain the outcome of the participants; thus, the
results may potentially be of limited clinical utility.
Secondly, there is a possibility that a heterogeneous

Table 2 Final multivariable model at 6 months (n = 103)

Coef. Std. Err. t p-value 95% CI

Consultation with medical specialist for back pain in the last 3 months 3.35 1.11 3.01 0.003 1.14 to 5.55

Work ability −1.05 0.18 −5.91 < 0.001 −1.40 to −0.70

Constant 10.67 1.09 9.81 < 0.001 8.51 to 12.83

R-squared = 0.31

Adjusted R-squared = 0.30

Condition Index 6.2
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group of patients may have been recruited to the study
despite the stringent participant inclusion criteria. That
is, participants were not only recruited from internal
methods of advertising at the time of seeking care (e.g.,
notice board and brochures in GP and allied health
centres), but also via external methods (e.g., newspaper
editorials and university trial recruitment website);
therefore, this may have introduced participants who
may not otherwise have sought care for their condition.
Third, the approach of pooling and analysing
participants from a randomised trial into one single
cohort to identify associations between measures may be
less representative of the broader clinical population due
to the focused eligibility criteria necessary for the
randomised trial. Fourth, the sample size was borderline
sufficient for supporting 11 independent variables;
however, reanalysis with smaller numbers of variables by
domain confirmed the final multivariable model.
A unique aspect of this study is the focus on the

‘medium-risk of ongoing disability’ group. Previous
research has examined the predictors of disability in
acute [5, 7, 8, 66, 67] and chronic LBP cohorts [7, 9, 68–
70]; however, those studies focused on a heterogeneous
LBP cohort. To date, no previous study has investigated
predictors of future disability in people attending
primary care for chronic LBP at medium-risk of
disability.
The results of this study can be pooled with other

studies of stratified cohorts and used to inform future
clinical practice guidelines for the treatment of chronic
non-specific LBP for medium-risk cohorts [71–74]. This
is important, as researchers have suggested that clinical
practice guidelines need to specifically recommend that
practitioners provide care according to a patient’s risk
profile (e.g., low, medium or high risk) [15]. The results
of this study are generalisable to chronic LBP popula-
tions at medium risk of ongoing disability seeking care
from a chiropractor or physical therapist.

Interpretation
Previous literature has highlighted the importance of
identifying simple prediction rules appropriate for busy
clinical settings [75, 76]. While acknowledging that the
predictive ability of this model was quite low,
chiropractors and physical therapists could potentially
use an easy and quick method for evaluating the risk of
long-term disability in their patients with chronic LBP at
medium risk of disability by asking two simple questions:
‘Have you seen a specialist for back pain within the last
3 months? (y/n)’, and ‘How do you rate your work ability
now compared to your lifetime best on a scale of 1–10
(1 is worst / 10 is best)’. The results of this analysis sug-
gest that it would be beneficial for patients with chronic
LBP at medium-risk of ongoing disability to complete

the work ability index at first consultation and be asked
if they have seen a medical specialist for LBP in the last
three months. Such early screening could potentially aid
the identification of patients requiring further investiga-
tion of health or work-related contributors to perceived
poor work ability, as well as patients who may experi-
ence future disability based on clinical and demographic
predictors. Furthermore, future research is required to
understand how these prognostic factors can assist clin-
ical decision making.

Conclusion
Patients presenting with lower work ability and recent
consultation with a medical specialist for LBP are likely
to experience higher levels of disability at 6 months.
Identification of these clinically relevant predictors at
the first visit may indicate to the practitioner that
standard conservative treatments may not adequately
address the patients’ impairments, with consideration of
alternate management strategies to avoid prolonged
disability.
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