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Abstract
Purpose Physiotherapy interventions are prescribed as first-line treatment for people with sciatica; however, their effec-
tiveness remains controversial. The purpose of this systematic review was to establish the short-, medium- and long-term 
effectiveness of physiotherapy interventions compared to control interventions for people with clinically diagnosed sciatica.
Methods This systematic review was registered on PROSPERO CRD42018103900. Cochrane Central Register of Controlled 
Trials (CENTRAL), CINAHL (EBSCO), Embase, PEDro, PubMed, Scopus and grey literature were searched from inception 
to January 2021 without language restrictions. Inclusion criteria were randomised controlled trials evaluating physiotherapy 
interventions compared to a control intervention in people with clinical or imaging diagnosis of sciatica. Primary outcome 
measures were pain and disability. Study selection and data extraction were performed by two independent reviewers with 
consensus reached by discussion or third-party arbitration if required. Risk of bias was assessed independently by two review-
ers using the Cochrane Risk of Bias tool with third-party consensus if required. Meta-analyses and sensitivity analyses were 
performed with random effects models using Revman v5.4. Subgroup analyses were undertaken to examine the effectiveness 
of physiotherapy interventions compared to minimal (e.g. advice only) or substantial control interventions (e.g. surgery).
Results Three thousand nine hundred and fifty eight records were identified, of which 18 trials were included, with a total 
number of 2699 participants. All trials had a high or unclear risk of bias. Meta-analysis of trials for the outcome of pain 
showed no difference in the short (SMD − 0.34 [95%CI − 1.05, 0.37] p = 0.34, I2 = 98%), medium (SMD 0.15 [95%CI 
− 0.09, 0.38], p = 0.22, I2 = 80%) or long term (SMD 0.09 [95%CI − 0.18, 0.36], p = 0.51, I2 = 82%). For disability there was 
no difference in the short (SMD − 0.00 [95%CI − 0.36, 0.35], p = 0.98, I2 = 92%, medium (SMD 0.25 [95%CI − 0.04, 0.55] 
p = 0.09, I2 = 87%), or long term (SMD 0.26 [95%CI − 0.16, 0.68] p = 0.22, I2 = 92%) between physiotherapy and control 
interventions. Subgroup analysis of studies comparing physiotherapy with minimal intervention favoured physiotherapy for 
pain at the long-term time points. Large confidence intervals and high heterogeneity indicate substantial uncertainly sur-
rounding these estimates. Many trials evaluating physiotherapy intervention compared to substantial intervention did not 
use contemporary physiotherapy interventions.
Conclusion Based on currently available, mostly high risk of bias and highly heterogeneous data, there is inadequate evidence 
to make clinical recommendations on the effectiveness of physiotherapy interventions for people with clinically diagnosed 
sciatica. Future studies should aim to reduce clinical heterogeneity and to use contemporary physiotherapy interventions.
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Introduction

‘Sciatica’ is a broad term describing spinally referred pain of 
neural origin that radiates into the leg. The reported preva-
lence of sciatica varies widely (1.2–43%) [1], probably due 
to different diagnostic criteria, reflecting a heterogeneous 
patient population. Sciatica is a significant burden to health-
care and the economy, as a neuropathic component in low 
back pain it is not only linked to poorer quality of life, but 
also increases the already high costs of back pain by a fur-
ther 67% [2]. Although prognosis is good for most patients, 
up to 45% continue to have symptoms for 12 months or 
longer [3].

Physiotherapy interventions such as exercise, manual 
therapy and psychological therapy are recommended in 
clinical guidelines for people with sciatica [4]. However, 
the available systematic reviews examining the effective-
ness of physiotherapy interventions are at least ten years old. 
For example, study selection in the most recent systematic 
review comparing surgery versus conservative care ended 
in 2009 [5]. Their results could not be meta-analysed due 
to poor reporting and clinical heterogeneity. Similarly, a 
network-meta-analysis concluded its search in 2009 [6], find-
ing no support for the effectiveness of exercise or traction 
while manipulation may be beneficial. However, the latter 
was based on a single study only. Prior to this, reviews spe-
cifically focusing on conservative management of sciatica 
were published in 2010 [7] and 2007 [8] and were unable to 
make strong conclusions on the superiority of any treatment. 
More recent reviews published in 2015 and 2016 were lim-
ited to a subset of physiotherapy interventions (e.g. physical 
activity versus surgery [9] and exercise versus advice to stay 
active [10]). A recent review [11] looked at a range of physi-
otherapy interventions, however the review did not include 
a meta-analysis.

Of note, sciatica is a heterogeneous condition with no 
agreed diagnostic criteria [12]. Most reviews to date make 
no reference to the clinical diagnosis of included study 
participants rendering it unclear whether patients had con-
firmed nerve involvement. The objective of this systematic 
review was therefore to assess the up-to-date evidence on 
the effectiveness of physiotherapy interventions compared 
with control interventions in people with clinically diag-
nosed sciatica.

Methods

Registration

The protocol was prospectively registered on PROS-
PERO (CRD42018103900). We are reporting our findings 

according to the updated guidance for the PRISMA guid-
ance [13].

Search strategy

We searched the following databases from inception to 29th 
January 2021: Cochrane Central Register of Controlled Tri-
als (CENTRAL), CINAHL (EBSCO), Embase, PEDro, Pub-
Med and Scopus. We also searched grey literature including 
trial registries (OpenGrey and clinicaltrials.gov). The search 
strategy was developed in consultation with a medical librar-
ian and included keywords relating to sciatica, physiotherapy 
and randomised controlled trials (Supplemental Table 1).

Study eligibility

Included studies were randomised controlled trials evalu-
ating physiotherapy interventions compared to a control 
intervention in people with ‘sciatica’. Trials were eligible 
if study participants were diagnosed with spinally referred 
leg pain of neural origin. This diagnosis required at least one 
of the following: positive sensory, myotomal or reflex tests 
on neurological examination; positive neurodynamic test 
(e.g. straight leg raise, slump); imaging confirming spinal 
nerve compromise correlating with symptoms; presence of 
neuropathic pain determined with neuropathic pain ques-
tionnaires; electrodiagnostic testing or quantitative sensory 
testing suggesting nerve root involvement. Studies which 
either did not specify how the sciatica diagnosis was made 
or were simply using pain referral into the leg without other 
clinical tests confirming a neural component were excluded. 
No restrictions were made on sciatica symptom duration or 
intensity. Eligible trials must evaluate physiotherapy inter-
ventions such as exercise, manual therapy, physiotherapy-led 
education, or a combination of these. The control interven-
tion needed to be a non-physiotherapy intervention (e.g. sur-
gery, GP care, other non-physiotherapy care). The control 
intervention could also be placebo, sham or no intervention. 
No restrictions were made on language.

Trials that included participants with serious pathology 
(e.g. cancer, fracture, cauda equina), pregnant women or 
participants aged below 18 were excluded. Studies evaluat-
ing post-surgical physiotherapy were excluded. As recent 
reviews address the effectiveness of acupuncture for people 
with sciatica [14, 15], and acupuncture is not core physi-
otherapy practice in many countries, trials evaluating acu-
puncture were excluded.

Study selection

Two reviewers (LD, GJ) screened studies independently. In 
a first step, titles and abstracts were screened, followed by 
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full texts. Discrepancies were resolved by discussion and 
arbitration by a third reviewer (AS) if required.

Quality assessment

Two reviewers (LD, LK) independently used the Cochrane 
Risk of Bias tool to assess study quality and risk of bias [16]. 
The tool was piloted on three excluded studies to test agree-
ment of decision-making. Disagreements between reviewers 
were resolved by a third reviewer where required (GJ).

Data extraction

Two reviewers (LD, LK) independently extracted data 
using a standardised form; consensus was used to resolve 
any discrepancies. The following information was extracted: 
author, year, country, characteristics of participants (e.g. age, 
duration, severity of symptoms), diagnostic criteria, physi-
otherapy and control intervention (type, frequency and dura-
tion). Outcomes were extracted at baseline and follow-up 
time points. Primary outcomes of interest were pain (e.g. 
numerical pain rating scale) and disability (e.g. Oswestry 
disability index). Secondary outcomes were global perceived 
effect, quality of life, change in neurological function, psy-
chological parameters, adverse events, and dropout rates. 
Means, standard deviations and sample sizes were extracted 
for each outcome. If alternative summary statistics were pro-
vided, we transformed the data using recommended calcula-
tions [17]. If available, outcomes were extracted for different 
time points, and grouped according to time after randomisa-
tion as: short term (< 3 months); medium-term (> 3 months 
but < 12 months) or long-term (≥ 12 months). If multiple 
terms were reported within one period, the outcome closest 
to 7 weeks, 6 months and 12 months was used. When more 
than one body part was used to assess pain (e.g. leg and 
back pain), the highest score at baseline was used to reflect 
patients’ dominant symptoms. When more than one outcome 
measure was used within a trial for a specific outcome of 
interest, the outcome measure described by the trial authors 
as their primary measure was used.

Data synthesis and analysis

If data were available for the same outcome measure from at 
least two trials, meta-analysis was performed using Revman 
v5.4. We calculated standardised mean differences (SMD) 
and 95% confidence intervals (CI). Random effects models 
with inverse variance weighting were used to account for 
the variability of included studies. Heterogeneity was cal-
culated with I2 statistics and interpreted as follows: ‘might 
not be important’ (0–40%), ‘moderate’ (30–60%), ‘sub-
stantial ‘(50–90%), and ‘considerable’ (75–100%) [16]. We 

performed separate overall meta-analyses comparing physi-
otherapy interventions with control interventions for our pri-
mary outcomes of pain and disability.

We planned to perform a subgroup analysis according 
to type of physiotherapy interventions. However, this was 
impossible as interventions were too heterogeneous to pool. 
We performed a post hoc subgroup analysis comparing the 
effect of physiotherapy interventions according to the type 
of control intervention (minimal vs. substantial). Minimal 
intervention included advice/education only, GP care, or 
sham treatment. Substantial intervention included surgery, 
disc and epidural injections. Due to high risk of bias, we 
performed a post hoc sensitivity analysis, removing those 
studies where at least two parameters of risk of bias were 
rated as high. Results that could not be included in the meta-
analysis were narratively described.

Results

Search

The electronic database searches returned 3958 records. 
Duplicates and studies deemed ineligible from titles/
abstracts were removed, leaving 263 full-text articles. Of 
those, 245 were discarded as they did not meet the inclusion 
criteria. A total of 18 studies were included in this system-
atic review (Fig. 1) [18–35].

Risk of bias

Blinding of participants was understandably challenging to 
achieve in these trials, risk of performance bias was there-
fore high in 15 trials [18–20, 23, 25–35] and unclear in two 
trials [21, 24]. Detection bias was high or unclear in 11 [20, 
21, 23, 25, 26, 29, 30, 32–35] of 18 studies (Fig. 2).

Participants

Table 1 contains details of study characteristics. A total of 
2699 participants were included, 1198 (44.4%) of them were 
female. According to data available from 13 trials [18–23, 
26, 28, 30–33, 35] participants’ age ranged from a mean 
of 36.0 (SD 5.8) [28] to 48.38 (SD 6.39) years [30]. Base-
line duration of sciatica was reported in eight trials, [18–22, 
31–33], ranging from a mean of 1.8 (SD 1.3) weeks [21] to 
(median) 5.8 years (range 0.25–50) [18]. Pain severity at 
baseline was reported by 16 trials [18–24, 26–33, 35], rang-
ing from a mean of 4.8 (SD 1.9) [19] to 8.0 (SD 1.8) [26] on 
an 11-point scale. The diagnostic criteria for sciatica used 
in the included studies are listed in Supplemental Table 2.
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Physiotherapy intervention

Physiotherapy interventions varied considerably in the com-
ponents included which prevented the preplanned subgroup 
analyses according to type of physiotherapy. Eleven trials 
included exercise [18, 19, 21, 23, 25, 29–32, 34, 35]. Type 
of exercise was most often unspecified or was at the discre-
tion of the treating physiotherapist. Four studies made spe-
cific reference to neurodynamic exercise, [18] core stability 
[29], extension exercises [30] and isometric exercise [32]. 
Eleven trials provided advice or education as part of the 
physiotherapy intervention [18, 21–23, 26–29, 32, 33, 35] 
with the most common advice to continue normal activity. 
Five studies used manual therapy or manipulations [19, 24, 
27, 29, 31]. The frequency and duration of physiotherapy 
interventions were unreported in seven trials [23, 25, 29, 
30, 33–35]. Where duration was reported, it ranged from 
2 weeks [18] to 6 months [26]. Further details on physi-
otherapy interventions are available in Tables 1 and 2.

Control intervention

Minimal intervention included advice to stay active [18] 
provision of a Back Book education booklet [19], bedrest 
or advice to continue normal activity [21], sham electrical 
nerve stimulation [20], sham laser therapy [22], GP care [23] 
or simulated manipulations [24]. Substantial interventions 
involved surgery such as microdiscectomy or discectomy 
[26, 29, 32–35], or decompression [25, 28, 31]. One study 
compared epidural injection with extension exercises [30] 
and one compared chemonucleolysis disc injection [27] with 
physiotherapy.

Reporting of outcomes

Fifteen studies reported pain as a continuous outcome 
[18–23, 26–33, 35]. The three remaining studies reported a 
categorical outcome [24, 25, 34]. Fourteen studies reported a 
measure of disability [18–23, 26, 27, 29–33, 35]. Secondary 
outcome measures were not always reported (Supplemen-
tal Table 3). One trial reported treatment adherence [18]. 

Fig. 1  PRISMA flow diagram
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Adverse events were unreported in seven trials [20, 23–25, 
28, 30, 34]. Of these, five [20, 23–25, 34] pre-date publi-
cation of Consort Guidelines [36] which includes report-
ing of adverse events. Supplemental Table 4 summarises 
details of the adverse events, which were less frequent with 

physiotherapy interventions than substantial control inter-
ventions. Dropout rates were unreported in three trials [20, 
28, 29].

Overall meta‑analysis on physiotherapy 
versus control intervention

For pain, 13 trials were included in the overall meta-analysis 
comparing physiotherapy versus all control interventions at 
short term, eight trials at medium term and nine trials at 
long-term time points. There was no difference in effective-
ness of physiotherapy versus control interventions at short 
term (SMD − 0.34 [95%CI − 1.05, 0.37] p = 0.34, I2 = 98%, 
Fig. 3), medium term (SMD 0.15 [95%CI − 0.09, 0.38], 
p = 0.22, I2 = 80%, Fig. 4) and long term (SMD 0.09 [95%CI 
− 0.18, 0.36], p = 0.51, I2 = 82% Fig. 5).

For disability, 12 trials were included in the overall meta-
analysis at short term, eight trials at medium term and eight 
trials at long term. There was no difference in effective-
ness of physiotherapy versus control interventions at short 
(SMD − 0.00 [95%CI − 0.36, 0.35], p = 0.98, I2 = 92%, 
Fig. 6), medium (SMD 0.25 [95%CI − 0.04, 0.55] p = 0.09, 
I2 = 87%, Fig. 7) and long term (SMD 0.26 [95%CI − 0.16, 
0.68] p = 0.22, I2 = 92%, Fig. 8).

Subgroup analysis on physiotherapy versus minimal 
intervention

For pain, six studies comparing physiotherapy with a mini-
mal intervention were included in the subgroup analysis at 
short term, [18–23] three at medium [19, 21, 23] and two 
at long term [19, 23]. There were no group differences at 
short (SMD − 0.94 [95%CI − 2.11, 0.23] p = 0.11 I2 = 99%, 
Fig. 3) or medium-term (SMD − 0.14 [95% CI − 0.36, 0.09] 
p = 0.25, I2 = 40%, Fig. 4). However, there was a small effect 
(SMD − 0.38 [95% CI − 0.60, − 0.17, p = 0.0004, I2 = 3%], 
Fig. 5) in favour of physiotherapy interventions for pain 
reduction at the long-term time point.

One study [24] could not be meta-analysed due to insuf-
ficient data. Nonetheless, the results were broadly consistent 
with the meta-analysis. Santilli et al. [24] reported number 
of participants with reduction in radiating pain. At medium 
term, 48 participants (100%) of the physiotherapy group 
(spinal manipulation) reported reduction in radiating pain 
compared with 39 (81%) of those in the sham group. At 
long-term follow-up, 48 patients (100%) of the physiother-
apy group continued to report reductions in radiating pain 
compared with 40 participants (83%) in the sham group.

For disability, six trials were meta-analysed comparing 
physiotherapy with minimal intervention at short term, 
[18–23] three at medium [19, 21, 23] and two trials at long 
term [19, 23]. No group differences were observed at short 
(SMD − 0.34 [95%CI − 0.70, − 0.01] p = 0.06, I2 = 87%, 

Fig. 2  Risk of bias summary + low risk of bias? Unsure risk of 
bias—high risk of bias
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Fig.  6) medium, (SMD − 0.08 [95% CI − 0.39, 0.24] 
p = 0.63, I2 = 68%, Fig. 7) or long-term time points (SMD 
− 0.21 [95% CI − 0.45, 0.03] p = 0.09, I2 = 23%, Fig. 8). The 
Santilli [24] study did not report a measure of disability at 
any time point. Overall, these findings suggest that physi-
otherapy interventions are slightly more effective than mini-
mal treatment for pain in the long term but not at short or 
medium term.

Subgroup analysis on physiotherapy 
versus substantial intervention

Eleven trials compared physiotherapy with substantial 
control intervention. Nine [26–33, 35] were included in 
the subgroup analysis for pain. There was no difference 
between physiotherapy and substantial intervention for the 
outcome of pain in the short (SMD 0.20 [95%CI − 0.27, 
0.67] p = 0.39, I2 = 88%, Fig. 3) or long term (SMD 0.24 
[95%CI − 0.05, 0.52], p = 0.10, I2 = 78%, Fig. 5). There 
was a small effect in favour of substantial intervention in 
the medium term (SMD 0.32 [95%CI 0.01, 0.63], p = 0.04, 
I2 = 81%, Fig. 4).

Two trials reported results that were not possible to 
incorporate in either meta-analysis [25, 34]. Amundsen [25] 
reported improvements in both the physiotherapy and surgi-
cal arms, however groups were not statistically compared. 
Weber [34] reported slightly higher rates of improvement 
in surgical compared to physiotherapy interventions at one 
year.

Seven trials were included in the meta-analysis for the 
outcome of disability [26, 27, 30–33, 35]. There was a 
small effect in favour of substantial interventions at short 
(SMD 0.40 [95%CI 0.09, 0.71] p = 0.01, I2 = 67%, Fig. 6) 
and medium term (SMD 0.46 [95%CI 0.08, 0.83], p = 0.02, 
I2 = 87%, Fig. 7) but no difference in the long term (SMD 
0.42 [95%CI − 0.11, 0.94], p = 0.12, I2 = 93%, Fig. 8).

Sensitivity analysis

Four studies with high risk of bias in at least 2 parameters 
[28–30, 33] were removed from the meta-analysis. The 
sensitivity analyses revealed consistent results for all com-
parisons apart from the subgroup comparison of physiother-
apy versus substantial control intervention (Supplemental 
Figs. 1–6). With the removal of high risk of bias studies, the 
effect on pain at medium term and on disability at short term 
favouring substantial interventions was no longer present 
(Supplemental Figs. 2 and 4).

Discussion

This systematic review, including 18 studies and 2699 par-
ticipants with a clinical diagnosis of sciatica suggests that 
physiotherapy interventions are only better than minimal 
interventions in reducing pain at long-term time points. 
Physiotherapy interventions are less effective than substan-
tial interventions (e.g. surgery) in reducing pain at medium 
term and disability at short- and medium-term time points. 
However, heterogeneity was considerable in most meta-
analyses, and confidence intervals were large, indicating 
substantial uncertainly surrounding the precision of these 
estimates. The favourable results for substantial intervention 
for pain in medium term and disability in short term did not 
persist following sensitivity analyses removing studies with 
high risk of bias. The currently available literature therefore 
provides insufficient evidence to support strong recommen-
dations for physiotherapy interventions in the treatment of 
people with sciatica.

This systematic review reflects a wider collective inability 
to show significant benefit of non-surgical treatments for 
people with sciatica. Pharmacological options fail to dem-
onstrate effects beyond placebo [37], including non-steroidal 
anti-inflammatories [38], anti-convulsants [39], anti-depres-
sants [40] or opioids [4, 41]. Epidural cortisone injections 
have small effect sizes and short-term benefits [42]. These 
findings are disappointing given the clear need for effective 
conservative interventions voiced by patients [43].

Apart from the possibility that physiotherapy is indeed 
not effective for patients with sciatica, there are multiple 
possible reasons for the lack of evidence. The physiotherapy 
interventions used in the 11 trials comparing physiotherapy 
with substantial interventions are not all considered contem-
porary in line with current clinical guidelines [4]. This is a 
reflection of a lack of recent physiotherapy trials, with only 
four of the 11 studies published in the last decade [26, 28, 
30, 31]. Current clinical guidelines recommend group exer-
cise and continuation of normal activities; however, bedrest 
was a component of the conservative treatment arm in two 
trials [28, 34]. The UK NICE Guidelines [4] find no evi-
dence supporting the use of corsets or belts, but these were 
a core component in another trial [25] conducted before pub-
lication of these guidelines. The physiotherapy interventions 
are highly heterogeneous and remain unclear in several stud-
ies. The Bailey study [26] leaves physiotherapy interventions 
at the discretion of the treating clinician, and the Peul study 
[33] refers people to physiotherapy only if they are fearful 
of movement, leaving uncertainty about how many partici-
pants in those trials had active physiotherapy treatment. It 
could also be argued that patients deemed suitable for sur-
gery are likely to represent a specific subgroup that may 
be less amenable to physiotherapeutic interventions (e.g. 
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with intractable pain or neurological deficit). Indeed, two 
trials comparing physiotherapy interventions with surgery 
included patients who had already failed conservative treat-
ment [28, 29], raising serious concerns that physiotherapy 
interventions could possibly succeed in such a population.

A further challenge to progress in treatment is the diag-
nosis of sciatica itself [44]. There is no agreed definition 
for sciatica, reflected in the wide range of definitions used 
in clinical trials [12], including our review. The broad term 
‘sciatica’ comprises radiculopathy, radicular pain, or somatic 
referred pain. The differing patient populations bring clinical 

heterogeneity to most meta-analyses. Unfortunately, the 
high heterogeneity among studies reduces the confidence 
in our results. Together with previous systematic reviews 
with inconclusive findings, our results question the value 
of continuing to perform clinical trials in heterogeneous 
groups of patients. Although subgrouping according to risk 
stratification showed promise in the management of peo-
ple with non-specific low back pain [45], this has failed in 
patients with sciatica [46]. Subgrouping using a mechanism-
based approach shows promising signals in patients with 

Fig. 3  Forest plot pain short term (< 3 months)

Fig. 4  Forest plot pain medium term (> 3 months < 6 months)
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neuropathic pain of different aetiologies [47], but has yet to 
be examined in sciatica.

The risk of bias analysis highlights areas of improvement 
for future trials. Performance bias is the area with the highest 
risk of bias. Although recent studies have shown that blind-
ing of participants is possible [48], it is not easy to eradicate 
this bias where the intervention is a physical one such as 
surgery or physiotherapy. The main area that could easily 
be addressed is detection bias. Blinding outcome assessment 
would have reduced overall risk of bias in four studies.

Strengths and limitations

The main strength of this review was the strict inclusion cri-
teria based on clinical diagnosis confirming spinally referred 
leg pain of neural origin. A consequence of the tight inclu-
sion criteria is the exclusion of 45 studies due to inadequate 
information on diagnosis of sciatica. As a result, our data 
reflect outcomes in patients with true nerve involvement. 
Insufficient reporting and low number of studies prevented a 
subgroup analysis according to type of physiotherapy inter-
vention. Future trials with physiotherapy intervention should 

Fig. 5  Forest plot pain long term (> or = 12 months)

Fig. 6  Forest plot disability short term (< 3 months)
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adhere to the TIDieR framework to fully describe the com-
plexity of the intervention [49].

Conclusion

In summary, in patients with clinically diagnosed sciatica, 
physiotherapy interventions trialed to date provide inade-
quate evidence to make specific recommendations on their 
effectiveness in reducing pain or disability. The lack of con-
vincing evidence may be due to several factors including 
incomplete trial reporting, clinical, methodological, and sta-
tistical heterogeneity, and trials lacking high methodologi-
cal quality. Rather than continuing to perform trials in the 
heterogeneous population of ‘sciatica’, future studies should 

focus on reducing clinical heterogeneity, using contempo-
rary physiotherapy interventions and high methodological 
quality to hopefully end the roadblock of discovery on the 
most effective physiotherapy interventions for these patient 
populations.
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tary material available at https:// doi. org/ 10. 1007/ s00586- 022- 07356-y.
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