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Mini Abstract:

Following management on the NERBPP patients with shorter baseline duration of LBP
demonstrated clinically important improvements on a suite of clinical outcome measures
compared to those with >12 months duration of LBP. The latter may need additional support
to achieve clinically relevant functional improvements in the medium-to-long term.

Study Design: Non-randomised longitudinal observational study.

Objective: To evaluate the association between baseline pain duration and medium-to-long
term clinical outcomes, in low back pain (LBP) patients enrolled on the North East of
England Regional Back Pain and Radicular Pain Pathway (NERBPP).

Summary of Background Data: The NERBPP is based upon National Institute for Health
and Care Excellence (NICE) guidelines. These guidelines no longer differentiate
management of LBP patients based on pain duration. Medium-to-long term data from the
NERBPP is lacking.

Methods: Between May 2015 and December 2019, 786 and 552 LBP patients from the
NERBPP returned 6-month and 12-month follow-up outcome measures, respectively.
Outcomes included pain (Numerical rating scale), function (Oswestry Disability Index) and
quality-of-life (EuroQol five-dimension, five-level questionnaire), analysed using a series of
covariate-adjusted models. Patients were categorized into four groups based upon baseline
pain duration: <3 months, >3 to <6 months, >6 months to <12 months, >12 months.

Results: Patients with <3 months duration demonstrated clinically important improvements
on all outcomes, at both follow-ups. The improvements in outcomes from this group were
larger than those in the >12 month’s duration group (p<0.05), these group differences in
change, in some cases surpassed our threshold for clinical relevance. Functional
improvements in those with >12 month’s duration were not clinically relevant at either
follow-up. All patients, regardless of baseline pain duration, reported similar levels of
readiness to self-manage at the 12-month follow-up.

Conclusions: Baseline pain duration would appear to be of clinical importance. Patients with
shorter ‘baseline pain duration demonstrated better outcomes. Those with >12 month’s
duration of pain may need additional support during their management to achieve clinically
relevant functional improvements in the medium-to-long term. These findings raise questions
about the decision by NICE to move away from duration of pain to differentiate management
of LBP patients.

Key Words: low back pain, duration, disability, NICE guidelines, longer-term follow-up

Level of Evidence: 3

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Introduction

Globally, the impact of low back pain (LBP) is increasing. It is the leading cause of
disability, accountable for approximately 60.1 million years lived with disability in 2015, a
17.2% increase since 2005." LBP results in high healthcare and societal costs.™ Although
most LBP episodes recover considerably in the first six weeks,* 65% of patients still report
some pain after one year.’

Defining acute and chronic pain using duration is surrounded by debate as to where the most
appropriate time-points lie to differentiate them,”® and the suitability of using duration alone
to show the dichotomy.”'® Whilst some clinical guidelines differentiate the management of
LBP patients based on the traditional duration-based classification system (acute, subacute
and chronic),'"'? the National Institute for Health and Care Excellence (NICE) LBP
guidelines (2016) instead recommend a management approach based on the use of risk
stratification to classify patients.” This move away from a duration-based classification
system has little, somewhat conflicting, empirical evidence supporting this shift in clinical
practice. Dunn and Croft'* found that patients with a longer duration of pain at baseline (>3
years) were associated with poorer clinical outcomes. This work considered patient outcomes
following a broad battery of usual care from their General Practitioner (GP). In contrast,
recent work published by our group established that regardless of pain duration, all LBP
participants demonstrated clinically relevant short-term improvements, on a suite of outcome
measures, when managed on the evidence-based North East of England Regional Back Pain
and Radicular Pain Pathway (NERBPP)." This clinical pathway was introduced in 2015 to
standardise the management of LBP, based on the NICE LBP guidelines (2009).

. . . oy eqe . 16-1
It is known that LBP is characterised by variability, reoccurrence and remission, 6-19

therefore, considering longer-term outcomes would give a better clinical picture. The aim of
this study was to extend prior work to explore the association between baseline pain duration
and patient reported outcome measures (PROMS) in the medium-to-long-term, of LBP
patients enrolled on the NERBPP.

Methods
Study design

This was a non-randomised, longitudinal, observational study, which was part of a large-scale
evaluation of the implementation of the NERBPP.? This study was given ethical approval
from Teesside University (Reference number R179/15). It used data gathered from South
Tees Hospitals NHS Foundation Trust, one of the first adopter sites of the NERBPP.

In total 21,091 adults with LBP were referred onto the pathway by their GP between May
2015 and December 2019. This study focused on individuals who provided PROMS at the 6-
month (n=786) and/or 12-month follow-ups (n=552).

The NERBPP was originally intended for acute LBP patients; nonetheless, patients of
varying pain duration were referred onto the pathway. Patients were screened by their GP,
using the STarT Back stratification tool.*' Patients with low-risk of poor outcome on the
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STarT Back tool were given advice on how to self-manage their symptoms and discharged.
Patients with medium to high-risk of poor outcome were referred to a triage and treat
practitioner (T&TP). The T&TP assessed all participants and referred them for the
appropriate intervention; this included investigations and/or core therapies (physiotherapy
incorporating education, exercise and/or manual therapy). For a small percentage of patients,
who upon clinical assessment were adjudged to have a relatively higher risk of a poor
outcome, a 100-hour residential, combined physical and psychological therapies program
(CPPP) was offered. Participants included for analysis in this study may have received a
combination of these management approaches.

Data collection

Baseline data was available on the STarT Back score, socio-demographic variables including
age, sex, socioeconomic status, and a series of standardized, valid and reliable PROMS
including pain, disability and quality-of-life; these were collected at the initial T&TP
appointment. Other information obtained from the T&TP notes and uploaded to the electronic
patient records system was the date of onset of the patient’s symptoms and the date of GP
referral onto the pathway. Baseline pain duration was calculated by subtracting the date of
onset of symptoms, from date of referral onto the pathway. Patients were then categorized
into four groups based upon their calculated pain duration: <3 months, >3 months to <6
months, >6 months to <12 months, >12 months.

At 6 and 12-months following discharge, participants were invited to complete follow-up
outcome measures. The 11-point numerical rating scale (NRS) was used to measure pain.22
Disability was assessed using the Oswestry Disability Index (ODI).” The EuroQol five-
dimension, five-level (EQ-5D-5L) questionnaire was used to measure quality-of-life.”* To
determine the patient’s readiness to self-manage, they were asked the question: “do you feel
ready to self-manage your back pain?”” The response was given using a 0-10-point continuous
scale, modified from work by Lorig et al., with 0 representing ‘not confident’ and 10
representing ‘totally confident’.* For their overall perception of improvement the Global
Subjective Outcome Scale (GSOS) was used, a six-point Likert-based scale with descriptors
ranging from ‘completely better’ to ‘worse’.® Participants were asked to describe their
satisfaction with the service using the NHS Friends and Family Test (FFT); a six-point scale

ranging from ‘extremely likely’ to ‘extremely unlikely’.”’

Analysis

Statistical analyses were carried out using SPSS (version 26). The data were manually
screened for any data entry errors prior to commencing statistical analysis.

Initial analysis explored the PROMS of participants that provided outcome data following
management on the NERBPP. Follow-up outcome data comprised the baseline data and 6-
month and/or 12-month follow-up PROMS. Some participants that provided outcome data
did not have a discharge code, therefore, may still have been on the pathway. However, most
participants that provided outcome data were either discharged at their initial appointment
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(same-day discharge (SDD)), discharged following an initial and at least one further
appointment (standard discharge (StD)), while a small number were discharged due to non-
attendance (non-attender (NA)), yet still provided follow-up outcome data.

Comparison of the outcomes for the four duration categories was undertaken using a series of
covariate-adjusted models. Change scores for pain, disability and general health status were
calculated by subtracting initial scores from follow-up scores (6-month and/or 12-month
data). Duration category was the independent variable and the following were included as
covariates: age, sex, socioeconomic status and baseline scores.”® Minimal clinically important
difference (MCID) for mean change scores were defined using recommendations by NICE
(2016) guidelines as 10% improvement for continuous outcomes and 0.03 for EQ-5D. ° A
sensitivity analysis excluding non-attenders from the main analysis was performed to
compare the influence they had on the mean change scores between the groups.

Data were presented as mean (standard deviation) for continuous measures while categorical
data were presented as percentage, mean (standard deviation) or median (interquartile range).
For categorical data the Kruskal-Wallis H test and/or Chi Square test was used. Statistical
significance was set at p< 0.05.

Results

Of the 21,091 participants on the database, 12,685 participants were discharged and/or
provided follow-up data. Of those 12,685 participants, 786 provided follow-up data
(complete cases). Of those 786 participants, 425 were in the StD group, 131 were in the SDD
group, 176 did not have a discharge code and 54 were in the NA group. The participant
characteristics and baseline PROMS of participants that provided follow-up outcome data
(n=786), compared to those that were discharged from the pathway but had not provided
outcome data (incomplete cases, n=11,899), are shown in Supplementary Table A,
http://links.lww.com/BRS/B657. Although there were statistically poorer baseline outcome
measures for the incomplete cases, these differences were small and not clinically relevant.
The baseline values for the PROMS for the pain duration groups are shown in Supplementary
Table B, http://links.lww.com/BRS/B657 and Table C, http://links.lww.com/BRS/B657.
There were no statistically or clinically significant differences at baseline between groups at
the 6-month follow-up. The baseline difference in EQ-5D VAS for the 12-month follow-up
data set, while statistically significant was small and not clinically relevant. Because any

association between our proposed predictor of response (duration of pain) and baseline pain
29,30

is important in the context of casual inference,
to verify the lack of association in our data.’’ The largest mean difference in pain ratings (0-
10 scale) between pain duration groups <3 months and >12 months was found to be 0.3 units,
equating to a standardised mean difference of 0.15. The 90% confidence interval for the
difference was -0.16 to 0.76 units. Both the lower and upper limits of this interval are below
the 10% (1 unit) threshold we set for clinically relevant importance.

we used an equivalence testing approach
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Fourteen of the participants that provided 6-month follow-up and 10 of those that provided
12-month follow-up data underwent the CPPP component of the pathway. All of these were
in the >12 month’s duration of pain group. To explore the impact of this, sensitivity analysis
was undertaken with the data for these participants removed, there was no material change in
the results (Supplementary Table D, http://links.lww.com/BRS/B657).

Outcome

The mean changes in outcome measures when grouping participants into one of the four pain
duration categories from <3 months to >12 months is shown for the 6-month follow-up
outcome data (n=786) in Table 1 and for 12-month outcome data (n=552) in Table 2.

At the 6-month follow-up, on average, all four groups improved on all PROMS. For those
with <3 months duration, improvements were all clinically relevant. For those with longer
durations, improvements were clinically relevant for pain and EQ-5D-Value but not for the
ODI or EQ-5D VAS. There was a statistical difference between the groups, on all outcomes
except EQ-5D VAS, with the general pattern of those with shorter pain durations improving
the most. The difference between the shortest and longest durations were bordering on
clinically significant. A similar pattern was demonstrated for the 12-month follow-up data,
though the differences between the shortest and longest duration groups were slightly more
pronounced; this was most evident for the ODI where the shortest duration group improved
by a clinically greater amount than the longest duration group. Regarding the participants’
perceptions of their ability to self-manage, there was little difference between the four groups
at either follow-up point. Findings from both sensitivity analyses excluding non-attenders and
the 14 CPPP participants were not materially different to the primary analysis
(Supplementary Tables D, http://links.lww.com/BRS/B657 and E,
http://links.lww.com/BRS/B657).

There was a significant difference between the groups on the GSOS, those with shorter pain
durations reporting greater improvements at both follow-ups. Regarding recommending the
service to a friend or relative there was no statistical difference between the duration groups
at either follow-up (Tables 3 and 4).

Discussion

This analysis illustrates that LBP patients enrolled on the NERBPP improved at the 6-month
and 12-month follow-ups, on all outcomes. Patients with <3 months baseline duration
demonstrated improvements that were above the MCID recommended by NICE (2016) on all
PROMS, at both follow-ups. The improvements in outcomes from this group were larger than
those in the >12 month’s duration group (p<0.05), and in some instances these group
differences in change surpassed our threshold for clinical relevance. Although those with >12
month’s duration showed clinically relevant improvements in pain and quality-of-life scores,
functional improvements were not above the MCID at either time-point. The patients’ GSOS
scores reflected their clinical outcomes, with a greater proportion of those with <3 months
duration reporting significantly better perception of improvements at both follow-ups. At the
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12-month follow-up, regardless of baseline pain duration, all patients reported feeling some
readiness to self-manage their symptoms; an important goal of the pathway. Patients reported
similar levels of satisfaction with the service, regardless of baseline pain duration.

The NICE (2016) guidelines no longer differentiate the management of LBP patients based
on pain duration, endorsing instead a risk stratification approach to classify patients. Initial
findings previously published by our group,' appraising the outcomes on discharge from the
NERBPP, found that all LBP patients, regardless of baseline pain duration, improved by
clinically relevant amounts on a suite of outcomes. However, longer-term findings presented
here suggest that baseline pain duration is of clinical importance. Those with >12 month’s
duration may need additional support to achieve clinically relevant functional improvements.
These findings question the decision by NICE to move away from duration to differentiate
the management of patients.

Our findings are consistent with previous research. An empirical study demonstrating similar
associations, found that LBP patients with >3 years of pain were associated with worse
clinical outcomes.'* Additionally, a recent study examining the correlation between beliefs of
staying active and function found that LBP patients with shorter pain durations were,
statistically, significantly associated with clinically relevant functional outcomes.’ 2 Our
findings are supported by a systematic review on the clinical course of LBP which highlights
how patients with acute (defined as <12-weeks) or persistent symptoms improve markedly in
the first six weeks; however, after this point patients with persistent LBP had lower
improvements and could expect to have moderate levels of pain and disability at 12 months.*
Another systematic review with comparable findings, while only focusing on the course of
acute LBP, found that pain and disability improved rapidly within the first month, however
over time improvements reduced and outcomes remained relatively constant.*®

The main strength of this study is that data was collected as part of everyday clinical practice
following management on the NERBPP, a pathway compliant with national guidelines. This
increases generalizability of the findings in the real world to clinical practice in the UK,
where the NICE guidelines are being implemented nationally through the National Back Pain
Pathway of which the NERBPP was a forerunner. Another strength is that the PROMS
included were valid, reliable and incorporated those recently recommended as a core outcome
set, to_ensure standardization of results.** Although a small amount of follow-up outcome
data was obtained from patients that had been discharged due to non-attendance, and those
that had received additional management through CPPP, a sensitivity analysis showed that
removing non-attenders and CPPP participants from the analysis made no material difference
(Supplementary Table A, http://links.lww.com/BRS/B657 and D,
http://links.lww.com/BRS/B657).

A potential for bias in these findings is the high non-response rate to outcome measures at
both follow-ups. The literature on improving postal response rates recommends: repeat
mailing, telephone reminders and shorter questionnaires.”>>’ As this data was collected as
part of routine care such strategies were not used. To investigate the potential bias of the high
non-response rate, we compared participants’ baseline characteristics for those that had
completed follow-up outcome data (n=786), to those that had not (n=11899) and there was
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little difference between them (Supplementary Table E, http:/links.lww.com/BRS/B657).
Another possible limitation of this work is the lack of a standardized question to establish the
duration of the episode of LBP. This could potentially have led to misclassification of

patients’ pain duration. *® As in our previous study," duration of symptoms was obtained
from the patient’s notes, without clarification as to whether the duration referred to the
patient’s first onset of LBP or the current episode.

In studies that lack a comparator group, any associations between baseline status and change
in status should be considered carefully.”’ In our study, the primary predictor of interest was
duration of pain at baseline and not the rating of pain itself at baseline used in the calculation
of change. It has been shown that an association between the proposed baseline predictor of
response and the baseline value used in the calculation of change can bias inferences.® We
found no association between the duration, and degree of pain at baseline (Supplementary
Tables B, http://links.lww.com/BRS/B657 and C, http://links.lww.com/BRS/B657), and both
baseline duration and status were entered into our statistical modal in an attempt to quantify
independently adjusted influences. Nevertheless, we highlight the fact that our study was not

a randomised controlled trial and so robust inferences about causality cannot be made.

Future research should explore if there are differences in other outcomes based upon baseline
pain duration, such as return-to-work or surgery rates. Qualitative research, involving both
patients and clinicians, could be undertaken to investigate what additional support those with
longer-term pain would value.

Conclusion

This study found that patients with shorter durations of pain have superior outcomes
following management on the NERBPP in the medium-to-long term compared to those with
longer baseline pain duration. Baseline pain duration would appear to be of clinical
importance and those with >12 months duration of pain may need additional support during
their management to achieve clinically relevant functional improvements. These findings
raise questions about the decision by NICE (2016) to move away from pain duration to
differentiate management of LBP patients.
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Key Points:

e The NERBPP is an evidence-based clinical pathway for LBP and a forerunner to the
National Back Pain Pathway.

e Following management on the NERBPP, patients with <3 months duration
demonstrated improvements greater than the minimum clinically important difference
(MCID) recommended by NICE (2016) on all clinical outcomes, at the 6 and 12-
month follow-ups.

e Patients with >12 months duration displayed clinically relevant improvements in pain
and quality of life, however, functional improvements were not above the MCID at
either follow-up.

e Baseline pain duration would appear to be of clinical importance and those with >12
months duration of pain may need additional support during their management to
achieve clinically relevant functional improvements in the medium-to-long term.
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Table 1: Mean change for patient reported outcome measure for 6-month follow-up,
categorisation based on duration of pain.

Variable n < 3 months >3-<6 >6-<12 >12 p-
months months months value

Pain NRS (0-10) 332 -2.3(-2.8, - -1.8 (2.5, -1.2(-2.0, -1.4(-1.9, 0.048

* 1.7) a -1.1) -0.5)c -1.0)

ODI (0-100%) * 454 -14.1(-17.0,- -6.8(-10.4, -11.1(- -5.0(-7.2, <0.001

11.3)a -3.3)d 15.2,-6.9) -2.8)z

EQ-5D Value (1 458 0.19(0.15, 0.15(0.10, 0.12(0.06, 0.08 (0.05, 0.001

to -0.594) # 0.23)a 0.19)b 0.18) 0.11)

EQ-5D VAS (0- 453 11.2 (7.6, 9.2 (4.7, 7.3 (1.8, 7.2 (4.3, 0.346

100%) # 14.9)a 13.6) 12.7) 10.0)

Self-management 417 5.6(5.0,6.1) 5.2 (4.5, 4.2 (3.4, 5.5 (5.0, 0.021
# 6.0) 4.9)¢c 59)z

Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and
Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and
baseline score for the outcome measure. a: statistically significant better outcome at < 3
months than at >12 months. b: statistically significant better outcome at >3-<6 months than at
>12 months. c: statistically significant better outcome at <3 months than at >6- <12 months.
d: statistically significant better outcome at <3 months than at >3- <6 months. z: statistically
significant better outcome at >6- <12 months than at >12 months. Not all participants
provided data for each of the variables, numbers are given for each duration category (n=< 3
months; >3-<6 months; >6<12 months; >12 months) NRS= Numerical Rating Scale (n=97;
50; 42; 143). ODI= Oswestry Disability Index (n= 119; 79; 57; 199). EQ-5D= EuroQol five-
Dimension Questionnaire, Value (n=121; 82; 54; 201) VAS= Visual Analogue Scale (n=
123; 82; 55; 198). Self-management (n=113; 62; 58; 182)

*Higher NRS and ODI scores are worse.
#Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Table 2: Mean change for patient reported outcome measure for 12-month follow-up,
categorisation based on duration of pain.

Variable n < 3 months >3-<6 >6-<12 >12 p-
months months months value
Pain NRS (0-10) 280 -2.3(-2.8, - -2.0(-2.7,- -1.8(2.5,- -1.6(- 0.388
* 1.7) 1.4) 1.0) 2.1, -
1.1)
ODI (0-100%) * 291 -15.5(-19.5,- -10.7 (- -10.2, (- -3.5(  <0.001
11.6)a 15.4,-6.0) 15.1,-53) 6.7,-
b c 0.3)z
EQ-5D Value (1 295 0.20(0.15, 0.14 (0.08, 0.15(0.09, 0.07 0.002
to -0.594) # 0.25) a 0.19)b 0.22) (0.03,
0.12) z
EQ-5D VAS (0- 293 13.2 (8.5, 7.9 (2.4, 8.0 (2.1, 53 0.094
100%) # 17.9) a 13.4) 13.9) (1.4,
9.3)
Self-management 338 6.0(5.4,6.6)a 4.9 (4.2, 4.9 4.1, 5.2 0.053
# 5.6)d 5.6)c (4.7,
5.7)

Data are Mean change (95% Confidence Interval Lower, Upper Bound), Mean (SD) and
Median (IQR) by use of covariate adjusted models for: age, sex, socioeconomic status and
baseline score for the outcome measure. a: statistically significant better outcome at < 3
months than at >12 months. b: statistically significant better outcome at >3-<6 months than at
>12 months. c: statistically significant better outcome at <3 months than at >6- <12 months.
d: statistically significant better outcome at <3 months than at >3- <6 months. z: statistically
significant better outcome at >6- <12 months than at >12 months. Not all participants
provided data for each of the variables, numbers are given for each duration category (n=< 3
months; >3-<6 months; >6<12 months; >12 months) NRS= Numerical Rating Scale (n=73;
53; 46; 108). ODI= Oswestry Disability Index (n= 75; 52; 49; 115). EQ-5D= EuroQol five-
Dimension Questionnaire, Value (n=77; 58; 47; 113) VAS= Visual Analogue Scale (n= 76;
57;49; 111). Self-management (n= 89; 62; 56; 133)

*Higher NRS and ODI scores are worse.
#Lower EQ-5D Value, EQ-5D VAS and self-management scores are worse.
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Table 3: Categorical data for GSOS and FFT for 6-month follow-up, categorisation
based on duration of pain.

Variable <3 >3-<6 >6-<12 >12 p-
months months months months value
GSOS n=164 n=95 n=82 n=259 <0.01
Completely better 11% 4.2% 6.2% 1.5%
A lot better 29.3% 25.3% 21% 20.1%
Moderately better 11.6% 17.9% 4.9% 5.8%
A little better 18.3% 16.8% 14.8% 19.3%
Same 23.2% 27.4% 42 % 36.7%
Worse 6.7% 8.4% 11.1% 16.6%
FFT n=90 n=62 n=56 n=132 0.124
Extremely likely 32.7% 27.4% 30.5% 29.5%
Likely 32.7% 37.9% 26.8% 26.9%
Neither likely or 17.6% 13.7% 22.0% 22.0%
unlikely
Unlikely 16.1% 12.6% 9.8% 8.0%
Extremely unlikely 3.0% 5.3% 4.9% 9.5%
Don’t know 7.9% 3.2% 6.1% 4.2%

GSOS= Global Subjective Outcome Scale. FFT= Friends and Family Test.
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Table 4: Categorical data for GSOS and FFT for 12-month follow-up, categorisation
based on duration of pain.

Variable <3 >3-<6 >6-<12 >12 p-
months months months months value
GSOS n=90 n=62 n=56 n=132 0.034
Completely better 12.2% 6.5% 3.6% 3.8%
A lot better 35.6% 29.0% 23.2% 18.2%
Moderately better 7.8% 16.1% 14.3% 9.8%
A little better 13.3% 14.5% 12.5% 12.1%
Same 23.3% 24.2% 35.7 % 40.2%
Worse 7.8% 9.7% 10.7% 15.9%
FFT n=90 n=62 n=56 n=132 0.381
Extremely likely 37.8% 22.6% 26.8% 22.7%
Likely 21.1% 40.3% 28.6% 33.3%
Neither likely or 17.8% 16.1% 19.6% 17.4%
unlikely
Unlikely 10.0% 9.7% 14.3% 11.4%
Extremely unlikely 11.1% 11.3% 8.9% 9.8%
Don’t know 2.2% 0.0% 1.8% 5.3%

GSOS= Global Subjective Outcome Scale. FFT= Friends and Family Test.
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