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Abstract
Prognosis identifies a relationship between future 
outcomes and a given health state. Prognostic factors 
help estimate the likelihood of a particular outcome, 
regardless of any specific intervention. The prognosis of 
persons treated for lumbar–related leg pain (LRLP) varies 
considerably. To the authors’ knowledge, no systematic 
review (SR) has evaluated any formal combination of 
multiple predictors (prognostic models) for non–surgical 
interventions in this population. This scoping review 
aimed to: (a) determine if SRs specifically evaluating 
prognostic models of non–surgical interventions for 
LRLP exist, and (b) identify prognostic models addressing 
non–surgical interventions in LRLP within the SRs. 
A systematic search of PubMed, Embase, CINAHL, 
and Epistemonikos was conducted in October 2024, 
including SRs published from the year 2000 onwards. 
References were hand–searched, and forward citation 
searches were performed. The search identified 9,398 
records after deduplication. Following screening, the 
full texts of 18 SRs were evaluated against the eligibility 

criteria. The lack of SRs in this area highlights a critical 
gap in understanding the prognostic models for non–
surgical interventions in LRLP. Three reviews reported 
two primary studies that had derived and/or evaluated 
prognostic models in cohorts that met the threshold 
set for this scoping review, with 80% of participants 
experiencing LRLP. This scoping review highlights a 
gap in the SR literature evaluating specific prognostic 
models for non–surgical interventions in individuals 
with LRLP even though various prognostic models for 
LRLP exist. This underlines the need for a dedicated SR 
to consolidate evidence and guide clinical practice in the 
non–surgical management of LRLP.

Keywords: Sciatica; Radiculopathy; Models, Statistical; 
Predictive model; Scoping review.

1.	 Introduction
Acute episodes of referred leg pain that originate from 
the lumbar region normally resolve within a few weeks 
as a consequence of the natural course of healing. 
However, outcomes appear to be poorer than those 
episodes of low back pain presenting without leg pain 
(Konstantinou et al., 2018). Studies have reported that 
following the conservative management of persons 
with lumbar radicular pain, only 35.7% had a good 
outcome at 12 months (Azharuddin et al., 2022) and 42% 
needed surgery after one year (Boden et al., 2018). 70% 
of the patients referred with symptomatic lumbar spinal 
stenosis reportedly remained the same or worsened or 
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required surgical treatment after three years (Matsudaira 
et al., 2016).

Episodes that present as referred pain along the leg 
are often labelled as sciatica, giving the impression that 
sciatica is more than a symptom. Definitions for sciatica 
vary with distinctions being reported, for example, 
between self–reported and clinically assessed symptoms, 
which leads to a poor interpretation of clinical outcomes 
(Konstantinou & Dunn, 2008). Sciatica is often confused 
with other sources of somatic referred leg pain. 
This confusion contributes to wide discrepancies in 
prevalence rates (1.6 to 43%) and complicates effective 
patient management (Konstantinou & Dunn, 2008). 
Consequently, the International Association for the 
Study of Pain (IASP) NeuPSIG recommends avoiding 
the term ‘sciatica’ in favour of ’spine–related leg pain’ 
as a more precise umbrella term that addresses both 
somatic referred pain and radicular pain with or without 
radiculopathy (Schmid et al., 2023). In this present article, 
we adopt the term lumbar–related leg pain (LRLP) to 
specifically focus on the lumbar spine.

Prognosis research investigates the relations between 
future outcomes (endpoints) among people with a 
given health state (start point) to improve health. The 
PROGnosis RESearch Strategy (PROGRESS) series is a 
framework of four distinct but inter–related prognosis 
research themes being: overall prognosis, prognostic 
factors, prognostic models and stratified medicine. The 
PROGRESS series aims to explain how each of these four 
themes provides evidence that can be used at multiple 
(translational) pathways toward improving clinical 
outcomes—from the discovery of new interventions, 
through to their evaluation and implementation in 
the clinical management of individual patients, and to 
examine the impact of interventions and healthcare 
policies on patient outcomes (Hemingway et al., 2013; 
Riley et al., 2013; Steyerberg et al., 2013; Hingorani et al., 
2013).

Multivariable prediction models are categorised into 
diagnostic and prognostic models based on their 
purpose and temporal focus. Diagnostic models combine 
multiple predictors, often diagnostic test results, to 
estimate the probability of a disease or condition being 
present or absent at the time of prediction (Moons et al., 
2015). Prognostic models integrate multiple predictors to 
estimate the probability of a specific outcome or event 
occurring in the future. These models apply to individuals 
at risk of that outcome, whether healthy or ill. They 
can forecast events such as recurrence, complications, 

or mortality within a defined timeframe, including in 
individuals without a diagnosed disease (D’Agostino et 
al., 2008). The term prognostic is used here in a broader 
sense, encompassing predicting future outcomes in at–
risk populations rather than being limited to forecasting 
the progression of patients with a specific disease, 
regardless of treatment. The key distinction between 
diagnostic and prognostic models is time: diagnostic 
models assess the present and are developed through 
a cross–sectional research design. Prognostic models 
forecast future outcomes and are usually longitudinal 
(Moons et al., 2015).

The STarT Back tool (SBT) is a clinical prediction 
tool in the form of a questionnaire that assesses the 
likelihood of disability and chronicity in six months’ 
time in a predominantly acute cohort, and it consists 
of nine items that screen for physical and psychological 
predictors of persistent disabling low back pain (LBP). 
The binary scores are added, and the total score stratifies 
responses into three pre–defined subgroups: low–risk, 
medium–risk, and high–risk of persistent disabling LBP. 
Each risk subgroup has a pre–defined treatment matched 
to it. This is recommended for the stratification of care 
pathways in the UK primary care setting (Hill et al., 2011). 
The SBT was a considerable step in the personalised care 
approach for patients with LBP.

The NICE guidelines on LBP and sciatica (NICE, 
2020a) included a reference to the adoption of the SBT 
with a disclaimer stating that the quality and usability 
of the tool had not yet been judged (NICE, 2020b). The 
inclusion of exclusively modifiable prognostic factors 
in the SBT does not provide a 360o approach to making 
accurate predictions since non–modifiable factors also 
have a predictive role (Parreira et al., 2018). The value 
of a screening instrument is also directly related to 
setting–specific conditions and optimal in the cohorts 
for which it was developed (Karran et al., 2017a). Studies 
have reported that the final outcomes for managing LBP 
following the SBT approach were superior in the UK 
primary care settings in which the SBT was developed 
and validated, compared to other settings that adopted 
the SBT approach, such as physiotherapy and chiropractic 
settings, as well as for secondary levels of care in which 
the SBT was not validated (Morsø et al., 2014; Karran et 
al., 2017b). The predictive value of the SBT also did not 
prove advantageous in persons suffering from chronic 
low back pain (Kendell et al., 2018), most likely because 
the tool was developed for a cohort largely composed of 
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acute cases of LBP (72–74% of the participants) (Hill et 
al., 2011).

To the authors’ knowledge, no systematic review 
(SR) evaluated predictive models of non–surgical 
interventions specifically for individuals with LRLP. The 
primary aim of this scoping review was to: (a) determine 
if SRs specifically evaluating prognostic models of 
non–surgical interventions for LRLP exist, and (b) to 
identify prognostic models addressing non–surgical 
interventions in LRLP within the SRs.

Therefore, this scoping review aims to answer the 
primary research question: Are there SRs that evaluate 
prognostic models of non–surgical interventions 
specifically related to LRLP? The secondary research 
question was: Are there prognostic models addressing 
non–surgical interventions for individuals with LRLP?

2.	 Methods

2.1.	 Reason for conducting a scoping review

This scoping review aimed to determine if the literature 
already reported a SR on the evaluation of prognostic 
models of treatment outcomes in the non–surgical 
management of LRLP. The broader research aims, 
and the exploratory nature of the envisioned literature 
review necessitated a methodology that would map 
and summarise the evidence and extent of knowledge 
to better inform further research (Peters et al., 2020). 
Ensuring that a SR has not already been conducted 
on the topic helps prevent unnecessary duplication of 
efforts. For this reason, a scoping review was considered 
particularly suitable for exploring this aim since such 
reviews are exploratory projects that systematically map 
the literature available on a topic, identifying the key 
concepts, theories, sources of evidence, and gaps in the 
research (Canadian Institutes of Health Research).

2.2.	 Eligibility criteria

This scoping review included SRs (with or without meta–
analyses) that were published in the English language, 
which evaluated a population composed of adults over 18 
years reporting LBP, specifically requiring at least 80% of 
the study cohort to have LRLP, and which may include 
sciatica, neurogenic claudication, radicular pain, or a 
combination thereof. Studies were excluded if less than 
80% of participants had LRLP or if pain originated from 
other causes, such as tumours or fractures (Table 1). The 

80% threshold was designed in a pragmatic manner to 
limit the contamination of the sample with other types 
of LBP.

The reviews had to include studies that evaluated 
prognostic models of non–surgical outcomes, including 
medication, physiotherapy, epidural steroid injections, 
and multidisciplinary rehabilitation. Studies addressing 
models predicting the outcomes following surgical 
interventions or models predicting pain chronicity or 
disability unrelated to a specific treatment were excluded.

This scoping review aimed to identify prognostic 
models that adhere to the definition provided within 
TRIPOD (Moons et al., 2015, p. 1), where a prognostic 
model is defined as the “mathematical equation that 
estimates the probability of having a disease or condition 
in the present (diagnostic prediction model) or the 
probability of developing a particular disease or outcome 
in the future (prognostic prediction model)”. Therefore, 
for continuous outcomes, a prognostic model predicts 
an individualised expected (mean) outcome value by 
a particular time point. For binary or time–to–event 
outcomes, a prognostic model predicts an individual 
outcome risk (probability) by a particular time point (or 
time points) (Steyerberg et al., 2013).

Due to the studies’ methodological heterogeneity, 
especially in the early years of prognostic medicine, 
clinical prediction rules (CPRs) and screening tools 
for stratifying patients into meaningful prognostic 
subgroups will also be eligible in this review (Fu et 
al., 2024). CPRs are simple statistical prediction tools 
designed to be used with individual patients. They 
comprise a small number of clinical variables that have 
been identified to be independently predictive of a given 
diagnosis, outcome, or treatment effect. These can be 
both prognostic and prescriptive CPRs, where the former 
consists of prognostic variables that inform predictions 
of future outcomes while the latter is a special type of 
prognostic CPRs since they inform predictions regarding 
the relative treatment effect a patient may experience 
from an intervention (Foster et al., 2013). The variables 
included in a prescriptive CPR are treatment effect 
modifiers (Kraemer, Frank & Kupfer, 2006); thus, they 
function to inform clinical decisions regarding treatment 
selection (Cook, 2008).

Any identified prognostic model's predictive ability, 
including accuracy, calibration, discrimination, net 
benefit, and R² values were extracted (PROGRESS 3). If 
any of the prognostic models were evaluated within a 
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randomised controlled trial (RCT) (PROGRESS 4), the 
outcomes were briefly summarised. Studies without 
predictive assessments were excluded.

2.3.	 Critical appraisal

Scoping reviews usually do not necessitate critically 
appraising the included articles (Peters et al., 2020). 
However, this review incorporated an appraisal process 
for specific cases. If a SR examining prognostic models 
of treatment outcomes for LRLP was identified, it was 
critically appraised using the AMSTAR–II tool (Shea et 
al., 2017). Similarly, if a prognostic model of treatment 
outcomes for persons with LRLP was identified, it was 

appraised using the PROBAST tool (Wolff et al., 2019). 
Two reviewers (ES, KS) independently conducted the 
critical appraisal, and any discrepancies were resolved 
through consensus.

2.4.	 Information sources and search 
strategy
The scoping review was carried out following the 
PRISMA for scoping review guidelines (PRISMA–ScR) 
(Tricco et al., 2018). The search strategy was developed by 
ES and checked by an academic librarian at the University 
using the PRESS checklist (McGowan et al., 2016). An 
electronic literature search was conducted on the 7th 

Table 1. PIOS criteria for inclusion in the review.

Inclusion Exclusion

Population

Adults (>18 years) with low back pain† 
disorders, having at least 80% of the 
participants with lumbar–related leg pain 
(including but not limited to sciatica or 
neurogenic claudication or radicular pain or a 
mixture of the three).

Less than 80% of the cohort having lumbar–
related leg pain.

Back pain or lumbar–related leg pain due to 
other conditions, e.g., tumour or fracture.

Intervention

Prognostic models of treatment 
outcomes for lumbar–related leg pain 
following non–surgical treatments (for 
example, but not limited to, medications, 
physiotherapy, epidural steroid injections, 
and multidisciplinary rehabilitation).

Models predicting outcomes following spinal 
surgeries or other conditions. Models/factors 
predicting disability or pain chronicity but 
not associated with any formal treatment/
intervention.

Outcome

Predictive abilities of the prognostic models, 
including calibration, discrimination, net 
benefit, and R2 values. Measures of benefit in 
case a model was evaluated within an RCT 
(PROGRESS level 4).

The study solely focuses on treatment 
outcomes without evaluating the predictive 
ability of the models.

Study design

Research question 1: Systematic reviews 
with or without meta–analyses of prognostic 
model studies.

Research question 2: Primary studies 
included within the systematic reviews 
screened by full text, adopting either an 
observational (cohort, registry or retrospective 
studies) or RCT design that also fulfils the first 
three aspects of the PIO criteria.

All other study designs, reviews that do not 
have an English language version.

†Low back pain was included since studies frequently evaluate back pain and lumbar–related leg pain together. 
However, to be eligible for inclusion, a prognostic model developed or validated in a mixed population must have 
at least 80% of the cohort composed of persons with lumbar–related leg pain.
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of October 2024 within PubMed, Embase (Elsevier), 
CINAHL (EBSCO), and Epistemonikos (Goossen et al., 
2020). References of the included reviews were hand–
searched, and forward citation searching using the 
software CitationChaser (Haddaway, Grainger & Gray, 
2022) was conducted. Due to the inconsistent reporting 
standards, reliability, and data adequacy often associated 
with grey literature, this was not searched.

The focus of the search was on LRLP. However, 
terms related to LBP were included in the search since 
both conditions are frequently studied together. Three 
main facets were incorporated into the search strategy: 
LRLP, LBP, and a sensitive search filter for prognostic/
prediction models (Appendix A).

A combination of free–text keywords, their synonyms 
and, where appropriate, word truncation was employed 
in the search strategy. Furthermore, any relevant 
medical subject headings (MeSH terms) or Emtree 
terms were incorporated into the search. The first two 
facets were combined using the Boolean operator “OR” 
and subsequently joined with the search filter using 
the Boolean operator “AND”. The year of publication 
was limited to the period 2000–2024, reflecting the 
publication timeline of the Orebro Musculoskeletal 
Questionnaire, a prognostic tool for back pain disorders, 
which was published in 2003 (Linton & Boersma, 2003).

2.5.	 Search Filters

To retrieve prognostic model studies within the three 
databases, validated search filters that were specifically 
designed to retrieve prognostic studies within CINAHL 
(Walker–Dilks, Wilczynski & Haynes, 2008), Embase 
(Holland, Wilczynski & Haynes, 2005) and PubMed 
(Geersing et al., 2012) were used within the respective 
search strings (Appendix A). PubMed was preferred over 
other platforms, such as Medline, due to the unique 
aspects of the PubMed search engine. The Geersing et 
al., (2012) search filter yielded higher sensitivity values 
[(0.97; 95% CI 0.83 to 0.99) (0.94; 95% CI 0.74 to 0.99)], 
and the lowest number needed to read (NNR = 68 to 125) 
values to justify it.

2.6.	 Screening and data charting

Two reviewers (ES, KS) collaboratively designed a data–
charting form to identify the variables for extraction. The 
same reviewers independently screened the retrieved 
titles against the eligibility criteria. Liaison with a third 

reviewer (JXDC) was sought in case of disagreements. 
The same reviewers independently extracted data 
from the identified articles using a standardised data 
extraction sheet. In case a SR identified a model that 
was specifically developed, validated or tested in a cohort 
of persons with LRLP, the authors also sought related 
papers on its development, validation and/or updating to 
aid data extraction and critical appraisal. In such cases, 
the CHecklist for critical Appraisal and data extraction 
for systematic Reviews of prediction Modelling Studies 
(CHARMS) checklist (Moons et al., 2014) was used to 
extract data. In cases of disagreement or conflict during 
the data extraction phase, a third reviewer (JXDC) was 
consulted to achieve consensus through discussion.

3.	 Results

3.1.	 Selection of sources of evidence

Epistemonikos (n=907), CINAHL (EBSCO) (n=1,522), 
PubMed (n=1,720), and Embase (Elsevier) (n=7,762) were 
searched on October 7, 2024, for a total of 11,911 records. 
After deduplication, the number of records was 9,398, 
which were screened by their title and abstract (Figure 1). 
The full text of 18 SRs was retrieved and screened against 
the eligibility criteria for both research questions 1 and 2.

3.2.	 Research Question 1: Are there 
systematic reviews explicitly evaluating 
prognostic models of non–surgical treatment 
outcomes for lumbar–related leg pain?

None of the SRs screened by their full text explicitly 
evaluated prognostic models of treatment outcomes 
for persons with LRLP. Table 2 presents the reasons for 
exclusion for each of these reviews. Further elaboration 
on the reasons for exclusion is presented in Appendix 
B. Most of the reviews included persons with LRLP but 
either failed to provide the percentage of this cohort 
within the total number of participants (Silva et al., 
2022; Karran et al., 2017a), included less than 80% of the 
participants with LRLP (May & Rosedale, 2009; Kent 
& Keating, 2008; Haskins, Osmotherly & Rivett, 2015; 
Tagliaferri et al., 2022; Ogbeivor & Elsabbagh, 2021), 
or both (Haskins, Rivett & Osmotherly, 2012; Stanton 
et al., 2010), or did not include persons with LRLP (Fu 
et al., 2024; Lheureux & Berquin, 2019; McIntosh et al., 
2018; Patel et al., 2013; Almas, Parsons & Whalen, 2018). 
Therefore, this scoping review has determined that there 
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are no SRs that evaluate prognostic models of non– surgical interventions, specifically in persons suffering 
from LRLP.

Identification of studies via databases Identification of studies via other methods
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fic
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n

Records identified 
from*:
Epistemonikos (n = 
907)
CINAHL (n = 1,522)
PubMed (n = 1,720)
Embase (n = 7,762)

Records removed 
before screening:
Duplicate records 
removed
(n = 2,397)

Records identified 
from:
Citation searching 
(n = 482)

Sc
re

en
in

g

Records screened
(n = 9,398)

Records excluded
(n = 9,382)

Reports sought for 
retrieval
(n = 18)

Reports not 
retrieved
(n = 0)

Reports sought for 
retrieval
(n = 3)

Reports not 
retrieved
(n = 0)

Reports assessed for 
eligibility
(n = 18)

Reports excluded:
Table 2.

Reports assessed for 
eligibility
(n = 1)

Reports excluded:
Table 2.

In
cl

u
de

d

Reviews addressing 
research question 1
(n = 0)
Primary studies 
addressing research 
question 2
(n = 2)

Figure 1. The PRISMA flow diagram for the scoping review
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Table 2. Reasons for exclusion.

Systematic review Reason

Fu et al., (2024)
The review excluded studies evaluating persons with low back pain caused by 
disc herniations.

Feller et al., (2024)
Evaluated prognostic models related to the surgical outcomes of lumbar–related 
leg pain (Fritzell, Mesterton and Hagg, 2022; Staartjes et al., 2019) or diagnostic 
models (Stynes et al., 2018).

Silva et al., (2022)

Karran et al., (2017a)

The included primary studies either did not include persons with lumbar–
related leg pain or, if they did, did not mention the proportion of such patients 
in respect to the total cohort; or less than 80% of the participants had lumbar–
related leg pain.

Tagliaferri et al., (2020)

The included studies evaluated prediction models of treatment outcomes 
for low back pain patients only or evaluated a model to predict who would 
experience recurrent lumbar disc herniations, yet this was not associated with 
any treatment.

Lheureux & Berquin, (2019)

McIntosh et al., (2018)

Patel et al., (2013)

None of the models included in these reviews evaluated persons with lumbar–
related leg pain.

Haskins, Rivett & Osmotherly, 
(2012)

This review included two prognostic models; however, in one of the models the 
proportion of persons with lumbar–related leg pain was less than 80% of the 
cohort (n=28), and in the other study, the proportion of patients with lumbar–
related leg pain was not provided.

Stanton et al., (2010)

The included studies either excluded persons with lumbar–related leg pain or 
included studies with less than 80% of the participants having lumbar–related 
leg pain, or they did not mention the proportion of such patients in respect to 
the total cohort.

May & Rosedale, (2009)

Kent & Keating, (2008)

The included studies had less than 80% of the participants having lumbar–
related leg pain.

Haskins, Osmotherly & Rivett, 
(2015)

Tagliaferri et al., (2022)

Ogbeivor & Elsabbagh, (2021)

The main aim of the reviews was to evaluate prediction models for low back 
pain disorders, and most of the studies included a cohort with less than 80% of 
the participants having lumbar–related leg pain.

King et al., (2015) No full text is available (presented only as a poster).

Chiodo & Haley, (2024) Included only studies evaluating low back pain.

Almas, Parsons & Whalen, 
(2018)

The systematic review did not include participants with lumbar–related leg 
pain.
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3.3.	 Research Question 2: Are there 
prognostic models addressing non–surgical 
treatment outcomes for individuals with 
lumbar–related leg pain?

Within the SRs which were excluded at the full–text 
stage for the first research question, there were three 
SRs (Haskins, Osmotherly & Rivett, 2015; Tagliaferri et 
al., 2022; Ogbeivor & Elsabbagh, 2021) which included 
a primary study that derived or evaluated a prognostic 
model in a cohort composed of at least 80% of the 
participants having LRLP. Therefore, these primary 
studies (Kovacs et al., 2012; Konstantinou et al., 2020) were 
eligible for evaluation for our second research question. 
Since the SCOPIC trial evaluated the effectiveness of an 
algorithm, hence it was at the PROGRESS 4 level, we 
sought the paper on the development of the algorithm 
(Konstantinou et al., 2019). Two of the SRs (Haskins, 
Osmotherly & Rivett, 2015; Tagliaferri et al., 2022) 
included other prognostic models; however since these 
were evaluated in a cohort of less than 80% of persons 
with LRLP, they did not fulfil the inclusion criteria.

3.4.	 Characteristics of the systematic 
reviews

Table 3 presents an overview of the three SRs, which 
included the primary studies evaluating a prognostic 
model or CPR within a cohort of participants with LRLP. 
The review by Haskins, Osmotherly & Rivett, (2015) 
identified 30 CPRs, one of which was the multivariate 
predictive logistic regression model developed by 
Kovacs et al., (2012). The review by Tagliaferri et al., 
(2022) included 24 trials that evaluated the efficacy 
of classification approaches for managing LBP. Four 
of these trials used the SBT, and one trial (SCOPIC) 
included a cohort solely composed of persons with LRLP 
(Konstantinou et al., 2020). Ogbeivor & Elsabbagh (2021) 
sought to determine the effectiveness of stratified care 
using the SBT compared to standard physiotherapy 
for LBP. The SR included seven trials and two health 
economic analyses for two of the seven included trials. 
One of the trials was also the SCOPIC trial (Konstantinou 
et al., 2020).

3.5.	 Characteristics of the primary studies 
and their prognostic models

Kovacs et al., (2012) aimed to develop three separate 
multivariate predictive logistic regression models to 

quantify the likelihood for a given patient to experience 
a clinically relevant improvement in LBP, leg pain 
and disability, respectively. The data was extracted 
from a post–marketing surveillance register for 
neuroreflexotherpay (NRT), which was defined as the 
implantation of surgical material in specific areas of the 
skin for up to 90 days (Urrútia et al., 2004). The dependent 
variable for the model evaluating leg pain was the 0–10cm 
VAS scale. The improvement in pain was defined as any 
reduction in the VAS score that was higher than the 
minimal clinically important change (≥1.5 VAS points). 
Discrimination was evaluated using the areas under 
the receiver operating characteristic curve (AUC), while 
calibration was assessed using the Hosmer–Lemeshow 
test. Internal validation of the model was tested via 
1,000 bootstrapping samples. Multiple imputation was 
done for missing data, resulting in five imputed data 
sets. Variable selection was performed for each dataset, 
but a variable was included in the combined model if it 
appeared as a predictor in at least two of the five imputed 
datasets. The regression coefficients were averaged using 
Rubin rules. A total of 4,477 participants were registered 
on the registry, with only 4.8% missing data for one or 
more variables, and only 0.07% of the patients were lost 
to follow–up. The data from 3,359 participants was used 
to develop the predictive model for LRLP. 75.2% of the 
participants with referred leg pain showed a clinically 
relevant improvement at discharge, while the rest did not. 
The model was composed of the following variables: had 
been treated with NRT (OR = 1.47; p<0.0001), previous 
surgery (–0.49; p<0.0001), baseline degree of disability 
(RMQ) (–0.05; p<0.0001), EMG (–0.52; p=0.021), baseline 
severity of LBP (VAS) (–0.07; p=0.013), baseline severity 
of referred pain (VAS) (0.21; p<0.0001). It obtained poor 
discrimination with an AUC of 0.655, and calibration was 
not reported.

The SCOPIC trial (Konstantinou et al., 2020) was 
included in two SRs (Tagliaferri et al., 2022; Ogbeivor 
& Elsabbagh, 2021) and it evaluated whether the SBT 
could provide any benefit compared to usual care in UK 
primary care for persons with sciatica. The SCOPIC trial 
was a two–parallel arm, pragmatic RCT (PROGRESS 4) 
within three centres in the UK, enrolling adults with 
a clinical diagnosis of sciatica. Patients were randomly 
allocated to either stratified care or usual care. Stratified 
care consisted of 3 risk–based groups: group 1 received 
brief advice and two physiotherapy sessions, group 2 
received up to six physiotherapy sessions, and Group 3 
was fast–tracked to MRI and spinal specialist assessment 
within 4 weeks of randomisation. The primary outcome 
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was time to first resolution of the sciatic symptoms, 
defined as “completely recovered” or “much better” on 
a 6–point Likert scale. It enrolled 238 patients in each 
treatment arm. There was not a statistically significant 
difference in the median time to symptom resolution 
between the two treatment arms at 4 months (p=0.66) 
and 12 months (p=0.22), and stratified care was deemed 
not cost–effective compared to usual care.

The algorithm used within the SOCPIC trial was 
dependent on the SBT, but included other variables 
being current leg pain intensity (NRS 0–10 with a cut–
off >6), pain radiating below the knee (yes/no), pain 
interference with work or home activities (NRS 0–10 
with a cut–off >6) and objective sensory loss (yes/no) 
subgroup (Konstantinou et al., 2019). The algorithm 
was derived by first conducting a logistic regression 
analysis with the dependent variable being the patient 
being referred to specialist services (yes/no). The model 
achieved a calibration of 1.0 (95%CI 0.57 to 1.43), and an 
AUC of 0.695 (95%CI 0.622 to 0.768), and after conducting 
bootstrapping, the AUC was 0.678 (95%CI 0.674 to 
0.681). At this stage, three variables obtained statistical 
significance within the model, being: pain interference 
with work or home activities (aOR 2.17; 95% CI 1.13 to 
4.17), current leg pain intensity (aOR 1.17; 95%CI 1.05 to 
1.31) and sensory loss (aOR 2.41; 95% CI 1.05 to 5.53). The 
predictive factors were discussed with various experts 
who added an extra variable: pain below the knee (yes/
no) since this is considered the best proxy indicator of 
leg pain due to nerve root involvement. Furthermore, 
the experts added cut–off points for the impact and 
pain intensity scales since these thresholds for pain and 
functional limitations are considered reasonable and have 
face validity for considering early referral to specialists. 
Afterwards, multiple combinations, including the SBT 
cut–off scores for the three risk groups and the four new 
variables, were computed, aiming to achieve the optimal 
combination for onward referral to specialist services 
based on sensitivity, specificity, and negative and positive 
predictive values. The authors and experts identified the 
optimal criteria for prioritizing sciatica patients for spinal 
specialist services as either: (1) a high–risk (≥4 on the 
psychological subscale score) on the SBT combined with 
at least three of the four specified clinical characteristics, 
or (2) a medium–risk (3≤ on the psychological subscale 
score) classification on the SBT alongside the presence of 
all four clinical characteristics. This algorithm achieved 
a sensitivity of 51% (95% CI 37 to 64), a specificity of 73% 
(95% CI 68 to 78), a positive predictive value of 22% (95% 
CI 16 to 31), a negative predictive value of 91% (95% CI 87 

to 94) and 30% (129 out of 429 participants) of the total 
sample being referred for specialist services. The positive 
predictive value indicated that 22% of the patients being 
referred to specialist services would be appropriately 
referred. This algorithm was based on the sensitivity 
value and feasibility of the spinal specialist services to 
handle the number of referrals.

A direct comparison between the two models is 
challenging due to several factors, including differences 
in the healthcare settings (UK vs. Spanish primary 
care), the dependent variables predicted by each model 
(dichotomized pain intensity vs. onward referral 
to specialist services), the PROGRESS levels used 
(PROGRESS 3 vs. 4), and the methodological approaches 
adopted (logistic regression vs. mixed methods). The 
model developed by Kovacs et al., (2012) could be subject to 
bias due to potential conflicts of interest stemming from 
pharmaceutical company involvement, which could have 
influenced the reported positive effect of NRT. However, 
despite these findings, NRT is not recommended in 
any major clinical practice guidelines for LBP with or 
without LRLP (NICE, 2020a). Additionally, Kovacs et al., 
(2012) dichotomized a continuous outcome (VAS 0–10), 
thereby reducing the statistical power of their prognostic 
model. In contrast, the algorithm used in the SCOPIC 
trial (Konstantinou et al., 2020) demonstrated slightly 
better AUC values in comparison to the Kovacs et al. 
(2012) model (0.678 vs. 0.655) and was well calibrated, with 
a calibration slope of 1.0 (95% CI 0.57 to 1.43). Notably, the 
calibration value for the model developed by Kovacs et al. 
(2012) was not reported.

3.6.	 Critical appraisal
The Kovacs et al., (2012) model was at high risk of bias 
(Table 4) since the data was obtained from a routine 
care registry being a marketing surveillance study on 
NRT, explaining why 94.8% of the participants within 
the study had received such therapy. The final model 
included the variable “treated with neuroreflexology”. 
This variable would not be available at baseline since 
the patient would not have yet received treatment, 
making the model unusable at baseline. The bias derived 
from this variable in the model is reflected by the 
high association with the outcome (coefficient = 1.47) 
compared to the magnitude of the other coefficients. The 
information on the model’s calibration was not provided. 
Instead, the authors provided the p–value (0.156) of the 
Hosmer–Lemeshow test, which does not indicate the 
presence nor the magnitude of any miscalibration. All 
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these factors lead to downgrading the risk of bias grade 
and applicability for this model.

The algorithm used in the SCOPIC trial is not strictly a 
prediction model based on statistical regression analysis, 
but it utilises a mixed methodology (Konstantinou et 
al., 2019). After conducting the initial logistic regression 
analysis, the authors sought an iterative process 
involving several combinations to inflate the algorithm’s 
performance, therefore downgrading the risk of bias 
grade for the outcome domain. The initial logistic 
regression model had an event per variable (EPV) ratio of 
2.6, which would be even smaller when adding the three 

risk groups of the SBT. Ideally, an EPV of at least 20 is 
recommended in model development studies (Wolff et 
al., 2019). The EPV ratio refers to the number of outcome 
events (e.g., patients experiencing an event) available 
per predictor variable in a prognostic model. A low 
EPV increases the risk of overfitting, making the model 
unreliable. Although a few participants had missing 
baseline data, the authors did not provide information 
on how this was tackled, for example, whether multiple 
imputation was used. These lead to downgrading the risk 
of bias grade. Figure 2 provides an overall summary of 
the risk of bias assessment using PROBAST and further 
detail is provided in Appendix C.

Table 3. Characteristics of the systematic reviews and the eligible primary studies.

Review
Search span /
Databases Aims of the review

Primary 
study /

Prognostic 
model/tool

Eligibility criteria 
pertaining to lumbar–
related leg pain within the 
primary study

Haskins, 
Osmotherly 
& Rivett, 
(2015)

From inception 
to July 2013.

MEDLINE, 
EMBASE, 
CENTRAL, 
PsychINFO, 
CINAHL, 
AMED, and 
Index to 
Chiropractic 
Literature.

To identify prognostic forms 
of clinical prediction rules 
related to the nonsurgical 
management of adults with 
LBP and to evaluate their 
current stage of development.

Kovacs et al., 
(2012)

Multivariate 
predictive 
logistic 
regression 
model.

Inclusion criteria 
encompassed patients with 
low back pain, with or without 
leg pain, without trauma or 
systemic disease causes, and 
could read Spanish. Patients 
with prior unsuccessful spine 
surgery were eligible.
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Table 3. Characteristics of the systematic reviews and the eligible primary studies.

Tagliaferri et 
al., (2022)

From inception 
to June 2021.

MEDLINE, 
EMBASE, 
CINAHL, the 
Web of Science 
Core Collection, 
CENTRAL.

To determine the efficacy of 
nonsurgical classification 
systems for treating LBP, 
compared to general 
comparators, for LBP, leg 
pain intensity, and disability. 
The secondary aim was to 
determine the effectiveness 
of treating subclasses of 
individuals in classification 
systems.

Konstantinou, 
et al., (2020)

Algorithm 
based on the 
STarT Back 
tool (SCOPIC 
trial)

Eligible patients were 18 
years or older, with a clinical 
diagnosis of sciatica of 
any severity and duration, 
following confirmed by 
assessment, and had not 
received treatment for this 
condition within the last 
three months. Sciatica was 
defined by symptoms such 
as leg pain approximating 
following a dermatomal 
pattern, leg pain equal to or 
worse than back pain, leg 
pain aggravated by coughing 
or straining, dermatomal 
sensory changes, neurological 
deficits indicating nerve 
root compression, a positive 
neural tension test, or leg 
pain exacerbated by weight–
bearing and relieved by sitting 
(specifically spinal stenosis).

Ogbeivor & 
Elsabbagh, 
(2021)

From 1 January 
2000 to 5 July 
2020.

CINAHL, 
MEDLINE, 
Pedro, EMBASE, 
PsycINFO, 
CENTRAL and 
Web of Science.

The aim was to investigate 
stratified care's long–term 
clinical, and cost–effectiveness 
compared with non–stratified 
care to determine which 
approach is better for the 
long–term management of 
patients with LBP.

CENTRAL – Cochrane Central Register of Controlled Trials

Table 4. Tabular presentation of PROBAST results.
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Kovacs et al., (2012) – – + – + – – – –

Konstantinou et al., (2020) + + – ? + + + – +

PROBAST = Prediction model Risk Of Bias ASsessment Tool; ROB = risk of bias.

+ indicates low ROB/low concern regarding applicability; 
– indicates high ROB/high concern regarding applicability; 
? indicates unclear ROB/unclear concern regarding applicability.
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Figure 2. Summary plot of the PROBAST results.

4.	 Strengths and limitations of this 
scoping review

This scoping review demonstrates several methodological 
strengths. First, we conducted a comprehensive search 
across four databases, supplemented by forward citation 
searching, ensuring a broad and inclusive retrieval of 
relevant literature. A validated and sensitive search filter 
was employed for each database, except Epistemonikos, 
for which no validated filter currently exists. The search 
spanned the past 24 years, and since the review focused 
on SRs, their search periods potentially extended further 
back in time, allowing for the inclusion of a larger body 
of relevant literature. Moreover, the search strategy was 
peer–reviewed by a university librarian using the PRESS 
methodology, ensuring rigor and comprehensiveness. 
The review adhered to established reporting guidelines, 
with screening, data extraction, and critical appraisal 
of the two included prognostic models conducted 
independently and in duplicate to enhance reliability. 
Another strength lies in the investigation of the primary 
studies on the proportions of patients with LRLP to 
determine the value of the papers reviewed (as reported in 
Appendix B). The main limitations of this scoping review 

are that the search was limited to articles published in the 
English language, it did not search an interdisciplinary 
database for example, SCOPUS. Finally, this review 
pointed to research that needs to be conducted rather 
than contributing to original research.

5.	 Conclusion
The strengths of this scoping review provide a high level 
of confidence in its findings. We conclude that no SR 
to date has specifically evaluated prognostic models for 
treatment outcomes in individuals with LRLP. However, 
evidence indicates that apart from the two identified 
models (Kovacs et al., 2012; Konstantinou et al., 2020), 
various prognostic models for related leg pain have 
been developed (Matsudaira et al., 2016; Sun et al., 2023; 
Azharuddin et al., 2022). Consequently, a SR of these 
models is warranted to consolidate evidence and inform 
clinical practice.
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Appendix A: Search strings

5.1.	 PubMed

Search Query Results

#12
Search: (#6 AND #5) Filters: Meta-Analysis, Systematic Review, Humans, 
English, from 2000–2024 Sort by: Most Recent

1,720

#11
Search: (#6 AND #5) Filters: Meta-Analysis, Systematic Review, Humans, 
from 2000–2024 Sort by: Most Recent

1,748

#10
Search: (#6 AND #5) Filters: Meta-Analysis, Systematic Review, from 
2000–2024 Sort by: Most Recent

2,016

#9
Search: (#6 AND #5) Filters: Meta-Analysis, from 2000–2024 Sort 
by: Most Recent

827

#8 Search: (#6 AND #5) Filters: from 2000–2024 33,531

#7 Search: #6 AND #5 37,015

#6 Search: #1 OR #2 OR #3 OR #4 154,049

#5

Search: (((((((Validat* OR Predict*[Title] OR Rule*) OR (Predict* AND 
(Outcome* OR Risk* OR Model*)) OR ((History OR Variable* OR Criteria 
OR Scor* OR Characteristic* OR Finding* OR Factor*) AND (Predict* OR 
Model* OR Decision* OR Identif* OR Prognos*)) OR (Decision* AND 
(Model* OR Clinical* OR Logistic Models/)) OR (Prognostic AND (History 
OR Variable* OR Criteria OR Scor* OR Characteristic* OR Finding* OR 
Factor* OR Model*))) OR (“Stratification” OR “ROC Curve” [Mesh] OR 
“Discrimination” OR “Discriminate” OR “c-statistic” OR “c statistic” OR 
“Area under the curve” OR “AUC” OR “Calibration” OR “Indices” OR 
“Algorithm” OR “Multivariable”))))))

7,578,220

#4
Search: (spin* pain[Title/Abstract]) OR (Low Back Pain[MeSH Terms]) OR 
(low back pain[Title/Abstract])

47,463

#3 Search: (neuropathic pain [Title/Abstract]) OR (Neuralgia[MeSH Terms]) 42,265

#2

Search: (Recess stenosis[Title/Abstract]) OR (Recess stenoses[Title/
Abstract]) OR (“spinal stenoses”[Title/Abstract:~2]) OR (“spinal 
stenosis”[Title/Abstract:~2]) OR (“neurogenic claudication”[Title/
Abstract:~2]) OR (“lumbar stenoses”[Title/Abstract:~2]) OR (“lumbar 
stenosis”[Title/Abstract:~2]) OR (Spinal Stenosis[MeSH Terms])

12,816

#1

Search: (Intervertebral Disc Displacement[MeSH Terms]) OR 
(Sciatic Neuropathy[MeSH Terms]) OR (Radicul*[Title/Abstract]) 
OR (Radiculopathy[MeSH Terms]) OR (Sciatic*[Title/Abstract]) OR 
(Sciatica[MeSH Terms])

72,609
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5.2.	 Embase

No. Query Results

#31 #30 AND ‘human’/de 7,762

#30

#29 AND (2000:py OR 2001:py OR 2002:py OR 2003:py OR 2004:py OR 
2005:py OR 2006:py OR 2007:py OR 2008:py OR 2009:py OR 2010:py 
OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py 
OR 2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py OR 2022:py 
OR 2023:py OR 2024:py OR 2025:py) AND (‘meta analysis’/de OR 
‘systematic review’/de)

7,959

#29 #24 AND (#25 OR #26 OR #27) 73,553

#28 predict*:ti,ab OR ‘methodology’/exp OR validat*:ti,ab 10,833,771

#27 validat*:ti,ab 1,182,099

#26 ‘methodology’/exp 8,259,141

#25 predict*:ti,ab 2,985,802

#24
#7 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR 
#22 OR #23

251,383

#23
‘low back pain’/mj OR ‘spinal pain’/exp OR ‘spin* pain’:ti,ab OR ‘low* back 
pain’:ti,ab

65,531

#22 ‘low* back pain’:ti,ab 52,918

#21 ‘spin* pain’:ti,ab 3,802

#20 ‘spinal pain’/exp 4,508

#19 ‘low back pain’/mj 33,127

#18 ‘neuropathic pain’/exp OR ‘neuralgia’/de OR ‘neuropathic pain’:ti,ab 65,100

#17 ‘neuropathic pain’:ti,ab 39,787

#16 ‘neuralgia’/de 11,282

#15 ‘neuropathic pain’/exp 45,553

#14 #8 OR #9 OR #10 OR #11 OR #12 OR #13 20,980

#13 (neurogenic NEAR/2 claudication):ti,ab 1,337

#12 (lumbar NEAR/2 stenos?s):ti,ab 6,724

#11 (spinal NEAR/2 stenos?s):ti,ab 11,091

#10 ‘recess stenos?s’:ti,ab 298

#9 ‘neurogenic claudication’/exp 248

#8 ‘vertebral canal stenosis’/exp 18,034

#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 127,556

#6 ‘intervertebral disk hernia’/exp 32,258

#5 ‘sciatica’/exp 3,463



58

https://www.um.edu.mt/healthsciences/mjhs/

Prognostic models of non-surgical treatment outcomes for lumbar-related leg pain

No. Query Results

#4 radicul*:ti,ab 25,328

#3 ‘radiculopathy’/exp 48,479

#2 sciatic*:ti,ab 41,316

#1 ‘sciatic neuropathy’/exp 9,135

5.3.	 Epistemonikos

# Query Date

#4 The below search, dates from 2000 to 2025, filters: systematic review 907

#3 #1 AND #2
07-10-2024 

03:32:01 +02:00

#2

(title:(“prediction model”) OR abstract:(“prediction model”)) OR 
(title:(predict*) OR abstract:(predict*)) OR (title:(“prognostic model”) OR 
abstract:(“prognostic model”)) OR (title:(prognos*) OR abstract:(prognos*)) 
OR (title:(model*) OR abstract:(model*)) OR (title:(“ROC curve”) OR 
abstract:(“ROC curve”)) OR (title:(discriminat*) OR abstract:(discriminat*)) 
OR (title:(“c-statistic”) OR abstract:(“c-statistic”)) OR (title:(“c statistic”) 
OR abstract:(“c statistic”)) OR (title:(“area under the curve”) OR 
abstract:(“area under the curve”)) OR (title:(AUC) OR abstract:(AUC)) OR 
(title:(calibration) OR abstract:(calibration)) OR (title:(algorithm) OR 
abstract:(algorithm)) OR (title:(multivariable) OR abstract:(multivariable))

07-10-2024 
03:30:15 +02:00

#1

(title:(sciatic*) OR abstract:(sciatic*)) OR (title:(radicul*) OR 
abstract:(radicul*)) OR (title:(“disc herniation”) OR abstract:(“disc 
herniation”)) OR (title:(“spinal stenosis”) OR abstract:(“spinal stenosis”)) 
OR (title:(“neurogenic claudication”) OR abstract:(“neurogenic 
claudication”)) OR (title:(“recess stenosis”) OR abstract:(“recess 
stenosis”)) OR (title:(“lumbar stenosis”) OR abstract:(“lumbar stenosis”)) 
OR (title:(“spinal stenosis”) OR abstract:(“spinal stenosis”)) OR 
(title:(“spinal pain”) OR abstract:(“spinal pain”)) OR (title:(“low back 
pain”) OR abstract:(“low back pain”)) OR (title:(“neuropathic pain”) OR 
abstract:(“neuropathic pain”)) OR (title:(“spine pain”) OR abstract:(“spine 
pain”))

07-10-2024 
03:23:41 +02:00

5.4.	 CINAHL

# Query Limiters/Expanders Last Run Via Results

S30 S28 OR S29
Expanders – Apply equivalent 
subjects
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,522
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# Query Limiters/Expanders Last Run Via Results

S29 S24 AND S25

Limiters – Publication Date: 
20000101–20241231; Human; 
Publication Type: Meta Analysis
Expanders – Apply equivalent 
subjects
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

504

S28 S24 AND S25

Limiters – Publication Date: 
20000101–20241231; Human; 
Publication Type: Systematic 
Review 
Expanders – Apply equivalent 
subjects 
Narrow by Language0: – 
english 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,448

S27 S24 AND S25

Limiters – Publication Date: 
20000101–20241231 
Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

32,964

S26 S24 AND S25
Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

35,482

S25
S21 OR S22 OR 
S23

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

3,029,634

S24

S1 OR S2 OR S3 
OR S4 OR S5 OR 
S6 OR S7 OR S8 
OR S9 OR S10 
OR S11 OR S12 
OR S13 OR S14 
OR S15 OR S16 
OR S17 OR S19 
OR S20

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

64,537

S23
TI outcome OR 
AB outcome OR 
MW outcome

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

907,663
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# Query Limiters/Expanders Last Run Via Results

S22
TI diagnos* OR 
AB diagnos* OR 
MW diagnos*

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,264,140

S21
(MH “Study 
Design+”)

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,712,679

S20
TI “spin* pain” 
OR AB “spin* 
pain”

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,215

S19
TI “lumbar pain” 
OR AB “lumbar 
pain”

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

471

S17
TI lumbar pain 
OR AB “low* 
backpain”

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,135

S16
TI “low* 
backpain” OR AB 
“low* backpain”

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

6

S15
TI “low* back 
pain” OR AB 
“low* back pain”

Expanders – Apply equivalent 
subjects 
Search modes – Find all my 
search terms

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

21,745

S14 (MH “Back Pain”)
Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

12,238
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# Query Limiters/Expanders Last Run Via Results

S13
(MH “Low Back 
Pain”)

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

23,254

S12 (MH “Neuralgia”)
Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

5,223

S11

TI “neuropathic 
pain” OR AB 
“neuropathic 
pain”

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

7,822

S10

TI “neurogenic 
claudication” OR 
AB “neurogenic 
claudication”

Expanders – Apply equivalent 
subjects 
Search modes – Find all my 
search terms

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

290

S9
TI lumbar 
Stenos?s OR AB 
Lumbar Stenos?s

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

2,430

S8
TI Recess 
Stenos?s OR AB 
Recess Stenos?s

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

78

S7
TI Spinal 
Stenos?s OR AB 
Spinal Stenos?s

Expanders – Apply equivalent 
subjects 
Search modes – Find all my 
search terms

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

3,700

S6
(MH “Spinal 
Stenosis”)

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

3,211
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# Query Limiters/Expanders Last Run Via Results

S5

(MH 
“Intervertebral 
Disk 
Displacement”)

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

5,054

S4
TI Radicul* OR 
AB Radicul*

Expanders – Apply equivalent 
subjects 
Search modes – Find all my 
search terms

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

4,920

S3
(MH 
“Radiculopathy”)

Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

2,625

S2 (MH “Sciatica”)
Expanders – Apply equivalent 
subjects 
Search modes – Proximity

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

1,825

S1
TI sciatic* OR AB 
sciatic*

Expanders – Apply equivalent 
subjects 
Search modes – Find all my 
search terms

Interface – EBSCOhost 
Research Databases 
Search Screen – Advanced 
Search 
Database – CINAHL Complete

4,937

Appendix B: 
Research Question 1 – Further elaboration on the reasons for exclusion

Author Reason

Fu et al., (2024)
Studies had to include a minimum of 75% of their participants with chronic low back pain. 
The review excluded studies evaluating persons with LBP caused by disc herniations.

Feller et al., 
(2024)

The review included prognostic models related to leg pain evaluated outcomes following 
surgery (Fritzell, Mesterton & Hagg, 2022; Staartjes et al., 2019) or diagnostic models (Stynes 
et al., 2018).
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Author Reason

Silva et al., (2022)

Gabel et al., (2011) evaluated the Original Orebo Musculoskeletal Pain Questionnaire, but it 
did not include radicular or sciatica or leg pain in the validation study.

Jellema et al., (2007) evaluated the Orebo, Low Back Pain Perception Scale (LBPPS) and a 
prediction rule developed by the authors themselves, but it did not mention radicular or 
sciatica or leg pain.

Context: The Da Silva model was developed from the Hancock CPR.
Williams et al., (2014) externally validated the Hancock CPR (Hancock et al., 2009). Persons 
with sciatica were included in the validation but not in the development sample. The authors 
acknowledged that the prediction rule may have limited applicability to persons with sciatica 
or radicular pain. The authors did not mention the proportion of persons with sciatica or leg 
pain.
In Silva et al., (2019) the authors did not mention the proportion of participants with radicular 
or sciatica or leg pain.

Hancock et al., (2009) looked at predicting recovery in persons with acute low back pain with 
or without leg pain using the Hancock CPR; however, the proportion of patients with leg pain 
was not mentioned.

Both Hazard et al., (1996) and Hazard et al., (1997) evaluated the Vermont Disability Prediction 
Questionnaire, but the authors did not mention the proportion of persons with radicular or 
sciatica or leg pain.

Heneweer et al., (2007) evaluated the Acute Low Back Pain Screening Questionnaire 
(ALBPSQ), but the authors did not mention the proportion of participants with radicular or 
sciatica or leg pain.

Kongsted et al., (2016) compared the SBT with clinicians’ expectations. They included 
participants with non-specific LBP or lumbar nerve root involvement (based on usual clinical 
practice for diagnostic triage). However, the authors did not mention the proportion of 
participants with radicular, sciatic or leg pain.

Law et al., (2013) evaluated the Orebo Musculoskeletal questionnaire, but only 39.0% of the 
participants had back pain with leg pain.

Mehling et al., (2015) evaluated the SBT, but the authors did not mention the proportion of 
participants with radicular, sciatica or leg pain.

In Mehling et al., (2015), only 27% of the participants had sciatic pain below the knee.

Traeger et al., (2016) evaluated the PICKUP model, but only 24% of the participants had leg 
pain in the development sample, and 19% had leg pain in the external validation sample.

Truchon et al., (2012) evaluated the Absenteeism Screening Questionnaire (ASQ), but the 
authors did not mention radicular or sciatica or leg pain.

Both Tsang et al., (2019) and Tsang Chi Chung et al., (2017) evaluated the Hong Kong Chinese 
version of the Orebo Musculoskeletal pain screening questionnaire.

Wolff et al., (2018) evaluated the Avoidance-Endurance Fast-Screen (AE-FS) but the 
manuscript did not mention radicular, sciatic or leg pain.
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Author Reason

Tagliaferri et al., 
(2020)

Azimi et al., (2015) evaluated a model to predict who will experience recurrent lumbar disc 
herniations, yet this was not associated with any treatment.

Barons et al., (2013) evaluated a prognostic model of treatment outcomes (cognitive 
behavioural therapy) but only in persons with non-specific low back pain.

Gal et al., (2014) developed a prediction model of treatments for low back pain patients only.

Lheureux & 
Berquin, (2019)
McIntosh et al., 
(2018)
Patel et al., (2013)

None of the models evaluated persons with lumbar-related leg pain.
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Author Reason

Karran et al., 
(2017a)

Kongsted et al. (2016) compared the SBT with clinicians’ expectations. They included 
participants with non-specific LBP or lumbar nerve root involvement (based on usual clinical 
practice for diagnostic triage). However, the authors did not mention the proportion of 
participants with radicular, sciatic, or leg pain.

In Beneciuk et al., (2013), 66.4% of the participants had LBP with leg pain radiation.

In Field & Newell, (2012), 36.6% (n = 404) of the participants had radiating leg pain with LBP.

In the SBT derivation study (n=851), only 62.3% of the participants had radiation pain in the 
leg, and only 32.1% had radiating pain below the knee (Hill et al., 2011).

Newell, Field & Pollard, (2015) evaluated the SBT but only 45.4% of the participants (n=749) 
had radiation pain in the leg.

Gabel et al., (2011) evaluated the Original Orebro Musculoskeletal pain questionnaire but did 
not mention radicular, sciatica, or leg pain in the validation study.

Law et al., (2013) evaluated the Orebo Musculoskeletal pain questionnaire, but only 39.0% of 
the participants had back pain with leg pain.

Nonclercq & Berquin, (2012) evaluated the French version of the Orebo musculoskeletal pain 
questionnaire, but there is no mention of radicular or sciatica or leg pain.

Schmidt et al., (2016) evaluated the German Orebo Musculoskeletal pain questionnaire, but 
there was no mention of radicular, sciatic or leg pain.

Heneweer et al., (2007) evaluated the Acute Low Back Pain Screening Questionnaire (ALBPSQ) 
but did not mention radicular, sciatic or leg pain.

Within Grotle, Vøllestad and Brox, (2006), in the acute LBP group, only 20% of the 
participants had LBP with leg pain, and 56% in the chronic LBP group had leg pain.

Williams et al., (2014) sought to externally validate the Hancock CPR (Hancock et al., 2009). 
Persons with sciatica were included in the validation but not in the development sample. The 
authors acknowledge that the prediction rule may have limited applicability to persons with 
sciatica or radicular pain. The proportion of persons with sciatica or leg pain was not provided.

Truchon et al., (2012) evaluated the Absenteeism Screening Questionnaire (ASQ), but the 
manuscript did not mention radicular pain, sciatic or leg pain.

Jellema et al., (2007) evaluated the Orebo, Low Back Pain Perception Scale (LBPPS) and a 
prediction rule developed by the authors themselves. The manuscript did not mention 
radicular pain, sciatic or leg pain.

Both Hazard et al., (1996) and Hazard et al., (1997) evaluated the Vermont Disability Prediction 
Questionnaire, but the manuscript did not mention radicular pain or sciatica or leg pain.

Turner et al., (2013) evaluated the Chronic pain risk score. Only 21.4% of the participants had 
pain below the knee.

Shaw, Pransky & Winters, (2009) evaluated the Back Disability Risk Questionnaire. Only 7.0% 
of the participants had leg pain radiating below the knee.
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Author Reason

Haskins, Rivett 
& Osmotherly, 
(2012)

This review included 25 CPRs on the physiotherapy management of LBP, two of which were 
prognostic models.
George, Bialosky & Donald, (2005) evaluated the data from 28 participants after screening 
202 participants. 21 out of 28 participants had both leg and back pain. The study evaluated 
whether the centralisation phenomenon and fear avoidance belief predict pain and disability 
at 6 months in persons with acute LBP/leg pain after attending 4 weeks of physiotherapy 
sessions

Hancock et al., (2009) looked at predicting recovery in persons with acute LBP with or without 
leg pain; however, the proportion of patients with leg pain was not provided.

Stanton et al., 
(2010)

Congcong, Yong & Kian, (2009) included 129 patients with LBP who were referred for 
physiotherapy. All participants had a diagnosis related to the lumbosacral spine and had 
a chief complaint of pain and/or numbness in the lumbar spine, buttock, and/or lower 
extremity. However, only 24.8% of the participants had neurological involvement and 35.7% 
had pain radiation below the knee.

Flynn et al., (2002) excluded persons with signs consistent with nerve root compression 
(positive straight leg raise at 45°, or diminished lower extremity strength, sensation, or 
reflexes). The authors developed the original 5-item rule.

Fritz, Childs & Flynn, (2005) evaluated the 2-item version of the Flynn rule (mentioned 
above). Participants had a primary complaint of LBP with or without referral into the lower 
extremity, but the proportion of patients with leg pain was not reported.

Hicks et al., (2005) included fifty-four patients with complaints of LBP with or without leg 
pain. In the abstract, it mentioned that persons with non-radicular LBP were studied. They 
excluded persons with 2 or more signs of nerve root compression: diminished lower-extremity 
strength, sensation, or reflexes.

May & Rosedale, 
(2009)

Fritz et al., (2007) included participants aged between 18 and 60 years, with pain and/or 
numbness extending distal to the buttock in the past 24 hours, Oswestry score 30%, signs 
of nerve root compression [positive straight leg raise (reproduction of symptoms at <45°), or 
reflex, sensory, or muscle strength deficit]. However, only 76.5% (49/64) of the patients had 
symptoms distal to the knee.

Kent & Keating, 
(2008)

It included studies with less than 15% of participants presenting with neuro-compressive 
symptoms.

Chiodo & Haley, 
(2024)

The included primary studies either evaluated only cases of LBP or excluded cases with 
radiculopathy.
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Appendix C 
PROBAST Assessment

Kovacs et al., (2012) model

Step 1 – All prediction models of treatment outcomes for lumbar-related leg pain

Step 2 – Development only

Step 3

Domain 1. Participants.

1.1 PN Routine care registries

1.2 PN
Pg. 1011, second paragraph. This registry was a neuroreflexology therapy (NRT) marketing 
surveillance study. 94.8% of the participants had NRT (table 1), while only 15% had 
physiotherapy. This does not reflect usual clinical care for such conditions.

ROB – high risk of bias

Applicability – Low (they match the review question)

Domain 2. Predictors.

2.1 PN Since the data came from routine care data registry.

2.2 NI
However, predictors were measured a long time (3 months) before the outcome occurred, so 
they were blinded to the outcome. Therefore, the domain can still be rated as low risk of bias.

2.3 N

It included “have been treated with neu-reflexology.” The treatment is not available at the 
time the model would be applied, making the model unusable. Also, this variable (treated 
with NRT) has a very high association with the outcome (coefficient = 1.47) compared to the 
strength of the other coefficients.

ROB – high risk of bias

Applicability – low concern. However, the MRI scanner might not be available in the 7 primary care centres.

Domain 3. Outcome.

3.1 Y They used VAS for LBP and leg pain and RMQ

3.2 Y The standard outcome definition was VAS leg pain.

3.3 Y They included baseline leg pain, which is partially independent of the outcomes.

3.4 PY Outcome definition and determination were the same for all participants.

3.5 Y
The predictors in the final model were determined by independent statisticians who had no 
contact with the clinicians.

3.6 Y Justified reasons for the 3-month follow-up period.

ROB – low risk of bias.

Applicability – low concern.
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Domain 4. Analysis

4.1 PY

Candidate predictors included in the model:
Sex
Age
Baseline severity LBP
Baseline severity leg pain
Roland Morris
Duration of current episodes – acute, subacute, chronic.
Employment status – passive, working, receiving financial aid
Recruitment setting – primary, specialised
History of lumbar surgery
Diagnosis of FBSS
Diagnostic tests undertaken at the moment during the study period – x-ray, CT, MRI, emg, 
other
Findings in imaging procedures – disc degeneration, facet jt, scoliosis, spondylolisthesis, spinal 
stenosis, annular tears, disc protrusion, disc herniation, lumbarisation of S1, sacralization of 
L5, other findings, no findings
Treatments used – drugs, other, PT, NRT, surgery.
37 variables for 833 events. Therefore 22.5 events per variable (EPV).

4.2 Y All continuous predictors were kept as continuous numerical variables.

4.3 PY
Despite being a routine care registry, the model included data from all the participants with 
leg pain.

4.4 PY
The authors used multiple imputations and included variables that were selected as predictors 
in at least 2 of the 5 imputed datasets. Rubin rules were used to average regression coefficients.

4.5 Y
Predictors were not selected on the basis of univariable analysis prior to multivariable 
modelling.

4.6 PY

For patients with subsequent episodes of LBP, it was decided that only the data from the first 
episode would be analysed.
Patients with a baseline score below the MCIC for a given variable, except those who worsened 
at discharge, were excluded from the analysis.

4.7 N

Discrimination was provided for the model on leg pain as the AUC = 0.655. However, the 
measure of calibration was not provided. Instead, they provided the p-value (0.156) of the 
Hosmer-Lemeshow test as the only measure to assess the calibration of the model. However, 
this p-value indicates neither the presence nor the magnitude of nay miscalibration.

4.8 PY
The sample size was large (n=3,359), the model had an EPV of 22.5, and the authors conducted 
bootstrapping.

4.9 Y
Both predictors and coefficients correspond to the reported results of the multivariable 
regression model.

ROB – High. No actual value of calibration is provided.
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Methodological summary: The authors first 
conducted univariate analysis followed by multivariate 
analyses (providing discrimination and calibration and 
performing bootstrapping). The predictive factors in the 
multivariate analysis were discussed with experts. The 
algorithm included the StarT back and the variables 
included in the model (providing sensitivity, specificity, 
and likelihood ratios). Hence, they did a binary logistic 

regression model (whether or not people were referred 
to specialist services) and then integrated these variables 
into an algorithm incorporating the STarT back tool. 
Therefore, instead of individualised predictions, the 
algorithm provides group-based predictions, which are 
less precise for the individual and assume that the entire 
group has similar prognosis.

Algorithm used within SCOPIC trial 
(Konstantinou et al., 2020; Konstantinou et al., 2019)

Step 1 – All prediction models of treatment outcomes for lumbar-related leg pain

Step 2 – Development only

Step 3

Domain 1. Participants.

1.1 PY
The data was taken from the ATLAS, which was a prospective cohort study and retrospectively 
analysed.

1.2 Y It included patients with back and leg pain who were consulting by their GP.

ROB – low

Applicability – Low (they match the review question)

Domain 2. Predictors.

2.1 Y It is mentioned in the Additional file 1.

2.2 NI Since this is a retrospective analysis, the domain can still be rated as low risk of bias.

2.3 Y All variables were available at the time the model is intended to be used.

ROB – low. Although 2.2 is rated as NI, the algorithm developed used retrospective cohort data, and hence, it 
can still be rated as low risk of bias.

Applicability – low concern.

Domain 3. Outcome.

3.1 Y The outcome in the model was binary, i.e. referral or no referral to specialist services.

3.2 N

Step 2c: Identifying patients for fast-track referral to spinal specialist services: algorithm 
design. In this step of the iterative process, we investigated a number of possibilities in terms 
of combinations of factors from the clinical assessment and information on risk of poor 
prognosis, using the STarT Back Tool score, for identifying which patients with sciatica to 
refer or ‘fast-track’ to spinal specialist services.

3.3 Y Predictors and outcomes were unrelated.

3.4 Y

3.5 Y

3.6 Y The time interval was 1 year.

ROB – high.

Applicability – low concern. The outcome definition is still within the review’s eligibility criteria since 
epidural steroid injections and multidisciplinary rehabilitation can be provided within specialist services.
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Domain 4. Analysis

4.1 PN
57 out of 429 were referred to the specialist services. They included a total of 22 candidate 
predictors. EPV = 2.6 + StarT back variables.

4.2 PY
Continuous variables were handled appropriately. The risk categories of the StarT back tool 
were originally validated in primary care LBP cases, but 32% of patients had pain radiating 
below the knee.

4.3 PY
Patients at low risk were excluded from the analysis, including the STarT back and for onward 
referral. This is justified since only 1 out of 57 patients was referred to specialist services.

4.4 NI
Table 1 of the article mentions that a small proportion has missing data for some baseline 
characteristics, but we are not given information about how this is tackled in the model.

4.5 PY Univariate analysis was done, but the choice of predictors was not based on it.

4.6 NI There is no mention of complexities, apart from Table 2, item b (in the footer).

4.7 PY
Discrimination (AUC=0.695), which after bootstrapping became 0.678.
The calibration slope was 1.0 (0.57 to 1.43). The authors then provide information on the 
overall algorithm’s sensitivity, specificity, and positive and negative likelihood ratio.

4.8 Y Bootstrapping was done for the model.

4.9 NI
The coefficients and variables in the final model do not account for the entire list of variables 
included in the final algorithm.

ROB – Unclear.


