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Abstract
Purpose  To determine benefits and adverse effects (AE) of oral muscle-relaxants (MR) (non-benzodiazepines) for acute 
(< 6 weeks) and chronic (> 12 weeks) primary LBP, administered alone or combined with analgesics/NSAIDs.
Methods  CENTRAL, MEDLINE, EMBASE, CINAHL were searched for pertinent randomized controlled trials. Primary 
outcomes comprised lack of pain relief, global efficacy and AE at 5–7 days follow-up assessed dichotomously (risk ratio, RR).
Results  Fifty studies (7531 participants) were included, with data from 4775 pooled in meta-analyses. For acute LBP, non-
benzodiazepine MR were associated with increased likelihood of pain relief (moderate certainty; RR: 0.53, p < 0.0001), 
global efficacy (RR: 0.49, p = 0.0001), muscle spasm (RR: 0.62, p < 0.00001), and physical outcomes (RR: 0.60, p < 0.00001) 
compared to placebo. AE were more frequent with non-benzodiazepine MR compared to placebo (low-to-moderate cer-
tainty; RR: 1.56; p = 0.003), and at central nervous system (CNS; RR: 2.40; p < 0.00001), but not at gastrointestinal (GI) 
level (RR: 0.77; p = 0.62). Combined non-benzodiazepines + analgesics/non-steroidal anti-inflammatory drugs (NSAIDs) 
provide a larger and clinically meaningful benefit compared to placebo + analgesics/NSAIDs for global efficacy at 5–7 
days (low-certainty; RR: 0.62; p = 0.01). Combined therapy did not result in significant between-group differences for total 
AE (moderate-certainty; RR: 1.15; p = 0.50) and GI AE (RR: 0.63; p = 0.08), despite responsible for more CNS AE (low-
certainty; RR: 1.91; p = 0.002). When comparing non-benzodiazepine MR versus placebo for chronic LBP, only data on 
total AE could be pooled, without between-group difference (RR: 0.93; p = 0.69).
Conclusions  Non-benzodiazepine MR for acute LBP were associated with increased likelihood of pain relief and global 
efficacy compared to placebo. Combined therapy with analgesics/NSAIDs proved superior for global efficacy. Studies are 
needed to evaluate if non-benzodiazepine MR are of larger benefit than analgesics/NSAIDs, and if stand-alone administra-
tion provides more benefit than combined treatment. The observed AE warrant caution.
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Introduction

Non-benzodiazepines are antispasmodic muscle-relax-
ants (MR) used for several musculoskeletal conditions, 
including primary low back pain (LBP) [1]. The use of 
MR for LBP represents a source of controversy amongst 
physicians, mainly because of their effective use in clini-
cal practice that should be balanced against their adverse 
effects (AE) [1]. In particular, there is a lack of high-
quality research on the clinical application of these drugs, 
as shown during the last two decades in several narra-
tive, systematic and meta-analytic reviews [2–4]. Another 
weakness relies on randomized controlled trials (RCTs) 
which report the effects of studies on MR through mean-
derived indicators, rather than using dichotomous data, 
such as the rate or proportion of participants with or with-
out pain relief. Indeed, it has been extensively demon-
strated that responses to analgesic medications are not 
normally distributed [5]. Consequently, statistical com-
parisons of an analgesic versus placebo should take the 
non-normal distribution into account by employing appro-
priate statistical methods, such as non-parametric testing 
[5]. However, current meta-analyses tend to employ means 
and standard deviations from individual studies to obtain 
pooled estimates of effect [4, 6, 7]. This is invariably pur-
sued via parametric statistics, implicitly assuming data 
are normally distributed. Because mean data inadequately 
describe information through non-normal distributions, 
combining mean group data in systematic reviews (SR) 
might undermine the distribution of responses to treat-
ments. Hence, we argue that non-parametric statistical 
processing should be favored over mean-derived indices 
for data with non-normal distributions, by committing 
more emphasis on dichotomous data. The only systematic 
review that opted for analyzing dichotomous data from 
studies focusing on non-benzodiazepines MR for LBP was 
carried out by van Tulder et al. in their 2003 systematic 
review and meta-analysis for the Cochrane Collaboration 
network [8]: over a set of 11 studies, they concluded that 
non-benzodiazepine MR are effective in the management 
of acute LBP, but their AE require caution [8].

The present work was planned and executed to primar-
ily evaluate the safety and efficacy of non-benzodiazepine 
MR administered as monotherapy or combined with anal-
gesics/non-steroidal anti-inflammatory drugs (NSAIDs) in 
the management of acute and chronic primary LBP. To do 
so, we chose to align with the methodological approach of 
the abovementioned Cochrane review [8] by aggregating 
and appraising dichotomous rather than continuous data, 
as done in previous, even recently published knowledge 
synthesis works on the same topic [4, 6, 7]. In this perspec-
tive, the so-derived estimates of MR effect may contribute 

to portray benefits and harms of these medications in a 
more comprehensive and clinically usable manner.

Methods

The Preferred Reporting Items for SR and Meta-Analyses 
(PRISMA) guidelines were used as reporting structures for 
this meta-analysis [9]. The “PICO” strategy was used to 
assert the research question (P: primary LBP; I: non-ben-
zodiazepines; C: placebo; placebo + analgesics/NSAIDs; O: 
pain).

Types of studies and participants. Published RCTs were 
included to incorporate the highest level of evidence in quan-
tifying the effects of interventions [10]; adults (≥ 18 years) 
with LBP were involved. We excluded studies embedding 
mixed populations (i.e., back and neck pain, with no separate 
analyses), a backache due to infections, neoplasms, metas-
tases, osteoporosis, rheumatological disorders, fractures, 
inflammatory process, radicular syndrome, and other diag-
nosable diseases. LBP was classified as acute (< 6 weeks), 
sub-acute (6–12 weeks) or chronic (> 12 weeks) [10].

Types of interventions. Non-benzodiazepine MR as sin-
gle agent or combined with other therapeutic modalities 
(analgesics/NSAIDs) were included. Non-benzodiazepines 
incorporated in this SR were cyclobenzaprine, carisopro-
dol, chlorzoxazone, eperisone, ethoheptazine, flupirtine, 
idrocilamide, mepobramate, methocarbamol, metaxalone, 
orphenadrine, pridinol, promethazine, thiocolchicoside, 
tizanidine, and tolperisone. Discontinued MR were not con-
sidered. Baclofen was not included among the medications 
under scrutiny because it is an anti-spasticiy medication, not 
a muscle relaxant.

Main comparisons. (1) Non-benzodiazepines versus pla-
cebo for acute LBP; (2) non-benzodiazepines + analgesics/
NSAIDs versus placebo + analgesics/NSAIDs for acute LBP; 
(3) non-benzodiazepines versus placebo for chronic LBP; 
(4) non-benzodiazepines + analgesics/NSAIDs versus pla-
cebo + analgesics/NSAIDs for chronic LBP.

Types of outcome measures. Data extraction and pool-
ing were carried out on dichotomous data (events/total, i.e., 
the proportion of individuals not reporting a moderate or 
marked improvement in each outcome considered). Primary 
outcomes were lack of “pain relief” and “global efficacy” as 
assessed by the person, and AE were considered whether 
they involved the central nervous system (CNS) and the 
gastro-intestinal (GI) apparatus. Secondary outcomes were 
represented by muscle spasm, physical impairments (e.g., 
limited mobility) and generic functional conditions. Data 
were extracted at a 5–7-day follow-up both for primary and 
secondary outcomes, then entered the meta-analyses as the 
number of non-responders/total (e.g., number of participants 
with “no pain relief”, “no global efficacy”).
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Literature searches. The following databases were 
searched to 30 June 2024: Cochrane Back and Neck (CBN) 
trials register; Cochrane Central Register of Controlled Tri-
als; MEDLINE; EMBASE; CINAHL; ClinicalTrials.gov; 
World Health Organization International Clinical Trials 
Registry Platform. Search strategies are provided as Sup-
plementary File 1. Additionally, we searched the reference 
lists of all included studies and SR pertinent to MR for LBP.

Selection of studies. Two review authors (AM and LC) 
performed the screening for detecting relevant records based 
on titles and abstracts. Three independent reviewers (LC, 
AM and MM) made the screening of full texts, used consen-
sus to resolve disagreements and determine if the paper met 
the inclusion criteria. Finally, search results were combined 
in EndNote and duplicates were removed. There were no 
language restrictions.

Data extraction and management. Using a standardized 
data extraction form, two review authors (AM and LC) 
independently extracted data from each included study and 
entered the data in RevMan 5.4 by double-checked data 
entry.

Assessment of risk of bias. Two review authors (AM 
and LC) independently assessed the risk of selection, per-
formance, detection, attrition and reporting biases for all 
included RCTs in two steps by employing the 13 criteria 
from Furlan et al. [10] and by a domain-level assessment, as 
follows: random sequence generation, allocation conceal-
ment, blinding of participants, care provider, and outcome 
assessor for each outcome measure, incomplete outcome 
data and other biases conforming to the methods recom-
mended in the Cochrane Handbook [11] and by the Cochrane 
Back and Neck Review Group [10]. Each criterion was rated 
as low risk of bias, high risk of bias or unclear (either lack 
of information or uncertainty over the potential for bias).

Measures of treatment effect. Trials were grouped accord-
ing to types of comparisons, outcomes, and assessment time-
points. A quantitative meta-analysis was conducted if studies 
provided sufficient dichotomous data to allow aggregation 
in pooled estimates. Data were pooled using the random 
effects model. We expressed the dichotomous data extracted 
as relative risks (RR) with corresponding 95% confidence 
intervals (95%CI). All RRs were calculated as events/
total, where’event' reflects the presence/non-presence of 
moderate or marked improvement. For those studies report-
ing changes continuously, a cut-off point was set to convert 
continuously reported data to dichotomous data by consider-
ing a marked change in pain/global efficacy/muscle spasm 
to be > 16mm or > 30% decrease in Visual Analogue Scale 
(VAS). For an 11-points Numerical Rating Scale (NRS) 
this was 2 points or more [12, 13]. A RR < 1 indicated a 
positive effect of MR. Data entered the meta-analyses as 
the number of non-responders, that is: number of partici-
pants “with no pain relief”, “no global improvement”, “no 

improvement in muscle spasms”. The clinical relevance of 
each study was assessed by two review authors (AM and 
LC). A clinically important treatment effect was considered 
for a risk ratio ≤ 0.75 [14]. We used the same cut-off for AE 
data. When multiple measures were reported, we extracted 
the most severe measure at baseline. When RCTs reported 
results for more than two intervention groups, we combined 
similar groups according to the Cochrane recommenda-
tions [11]. When data reported in a study were insufficient 
or unclear, we contacted the authors for further information. 
When authors were unavailable, we opted for analyzing only 
available data based on the assumption that data were miss-
ing at random [11].

Assessment of heterogeneity. Findings were tested by 
visual inspections of the forest plots looking at the overlap 
of the CI, and by the Chi2 and inconsistency I2 statistic tests 
against the conventional significance threshold (p < 0.05). 
If substantial heterogeneity was present (I2 > 80%), or when 
we identified clear heterogeneity by visual inspection, we 
downgraded for inconsistency in the quality of evidence 
assessment according to Grading of Recommendations, 
Assessment, Development, and Evaluations (GRADE) [15]. 
This approach was employed to identify any additional bias.

Results

Description of studies. Figure 1 presents the flowchart of the 
study selection according to PRISMA. The search retrieved 
2638 records. After duplicates removal, we screened 2321 
records. Of these, 100 full-text articles were assessed for 
eligibility of which 50 were excluded (for reasons see Sup-
plementary File 2).

Included studies. We included 50 studies in the qualita-
tive analyses for a total of 7531 adult participants (mean 
age: 43.0 years; range 18–80). Of these 49.1% were men 
and 50.9% women. The sample sizes ranged from 18 to 806 
participants. The list of all included studies is presented in 
Supplementary File 3. Not all the studies entered the final 
meta-analyses, as clearly stated in the notes of the charac-
teristics of included studies (Table 1). As a result, the total 
sample was reduced to 4775 participants. RCTs that could 
be pooled were identified both for acute and chronic LBP, 
although for the latter condition the meta-analyses could 
be conducted only for AE. Non-benzodiazepine MR were 
employed as a monotherapy or in combined administration 
with analgesics/NSAIDs) against their respective placebos.

Interventions. The most commonly employed oral 
non-benzodiazepine MR was tizanidine (12 studies), fol-
lowed by cyclobenzaprine (8 studies) and eperisone (7 
studies) and orphenadrine (4 studies). Other, less com-
monly employed non-benzodiazepines were, carisoprodol, 
chlorzoxazone, ethoheptazine, flupirtine, idrocilamide, 
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mepobramate, methocarbamol, metaxalone, orphenadrine, 
pridinol, promethazine, thiocolchicoside, and tolperisone, 
with at least one study. A combination of MR plus anal-
gesics/NSAIDs was administered in 17 studies evaluating 
acute LBP.

Risk of bias in included studies

Results of assessment by domain as percentages across 
all RCTs are in Fig.  2. Specific reasons for judge-
ments are shown in “Characteristics of included studies” 

(Supplementary Material 2). High risk of bias was identi-
fied in 20 studies (40%) for intention to treat, followed by 8 
studies (16%) for allocation concealment. Publication bias 
was assessed in a funnel plot only when a sufficient number 
of studies (≥ 10) could be pooled into a meta-analysis for 
the same outcome. This occurred only for the meta-analysis 
"MR (non-benzodiazepines) versus placebo for acute LBP", 
for the outcome “AE” (Fig. 4).
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Fig. 1   Study flow diagram
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Effects of non‑benzodiazepine MR on LBP

Non-benzodiazepines versus placebo for acute LBP. Fig-
ure 3a reports the forest plots for this comparison. Based 
on moderate-certainty evidence from 5 studies (446 partici-
pants) [16–20], oral non-benzodiazepines demonstrated an 
increased likelihood of short-term (5–7 days follow-up) pain 
relief compared to placebo (RR: 0.53, 95% CI 0.42–0.66; 
absolute difference of 27%; relative difference of 47%, mod-
erate quality; Fig. 3a) and global efficacy (RR: 0.49, 95% CI 
0.35–0.70; absolute difference of 28%; relative difference of 
51%; moderate quality; Fig. 3b).

Regarding secondary outcomes, we found very low-to-
moderate-certainty evidence that non-benzodiazepines may 
reduce muscle spasm (4 studies [16, 18–20], 348 partici-
pants): RR: 0.62, 95% CI 0.51–0.75; absolute difference of 
26%; relative difference of 38%; moderate quality; Fig. 3c), 
while low-to-moderate-certainty evidence was found for 
physical outcomes/limited mobility (551 participants: RR: 
0.60, 95% CI 0.50–0.71; absolute difference of 24%; rela-
tive difference of 40%; moderate quality; Fig. 3d). Minimal 
Clinically Important Differences (MCID) (i.e., RR ≤ 0.75) at 
5–7 days follow-up could be detected for pain relief, global 
efficacy, muscle spasm, and physical outcomes.

As for AE (Fig. 4), we found low-to-moderate-certainty 
evidence that total AE were more prevalent in partici-
pants receiving non-benzodiazepines (RR: 1.56, 95% CI 
1.19–2.03; risk with placebo: 156/1000; risk with non-
benzodiazepines: 238/1000; absolute difference of 8%; 
relative difference of 52%: moderate quality; Fig. 3e). The 
same applied to AE at the CNS level (RR: 2.40, 95% CI 
1.91–3.03; risk with placebo: 86/1000; risk with non-ben-
zodiazepines: 206/1000; absolute difference of 12%; relative 

difference of 140%; low quality; Fig. 3f) but not for GI AE 
(RR: 0.77, 95% CI 0.35–1.72; risk with placebo: 59/1000; 
risk with non-benzodiazepines: 46/1000; absolute difference 
of 1%; relative difference of 23%: low quality; Fig. 3g).

Non-benzodiazepines + analgesics/NSAIDs versus pla-
cebo + analgesics/NSAIDs for acute LBP. Figure 4 summa-
rizes the results for this comparison (8 studies, 1245 par-
ticipants). Eight studies were identified, 6 at low RISK OF 
BIAS [21–25] and 2 at high RISK OF BIAS [26, 27]. Based 
on low-certainty evidence from the three RCTS that could 
be pooled for global efficacy (704 participants) [21, 25, 27], 
non-benzodiazepines + analgesics/NSAIDs may provide 
larger benefit than placebo + analgesics/NSAIDs for global 
efficacy at 5–7 days follow-up (RR: 0.62, 95% CI 0.43–0.90; 
absolute difference of 19%; relative difference of 38%; 
Fig. 4a). Changes in global efficacy favoring the adminis-
tration of non-benzodiazepines + analgesics/NSAIDs over 
placebo + analgesics/NSAIDs achieved an MCID at 5–7 days 
follow-up. With regard to the occurrence of AE following 
administration of non-benzodiazepines + analgesics/NSAIDs 
for acute LBP, we found moderate-certainty evidence that 
the combination therapy did not result in significant differ-
ences between groups for total AE (1245 participants; RR: 
1.15, 95% CI 0.76–1.65; risk with placebo: 269/1000; risk 
with non-benzodiazepines: 301/1000; absolute difference of 
3%; relative difference of 11%; moderate quality; Fig. 4b, 
upper panel) and GI AE (RR: 0.63, 95% CI 0.34–1.14; risk 
with placebo: 157/1000; risk with non-benzodiazepines: 
99/1000; absolute difference of 6%; relative difference of 
37%; moderate quality; Fig. 4b, lower panel), while low-cer-
tainty evidence showed that combination therapy is respon-
sible for significantly more CNS AE than placebo (RR: 1.91, 
95% CI 1.35–2.69; risk with placebo: 77/1000; ri171sk with 

Fig. 2   Assessment of risk of bias in the included studies
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Fig. 3   (a) Pain relief for non-benzodiazepine muscle relaxants for 
acute LBP at 5–7 days follow-up 3 (b) Global efficacy for non-ben-
zodiazepine muscle relaxants for acute LBP at 5–7 days follow-up 
(c) Muscle spasm for non-benzodiazepine muscle relaxants for acute 
LBP at 5–7 days follow-up (d) Physical outcomes for non-benzodiaz-
epine muscle relaxants for acute LBP at 5–7 days follow-up (e) Total 

adverse events for non-benzodiazepine muscle relaxants for acute 
LBP at 5–7 days follow-up (f) Adverse events at the central nervous 
system level for non-benzodiazepine muscle relaxants for acute LBP 
at 5-7 days follow-up (g) Gastrointestinal adverse events for non-ben-
zodiazepine muscle relaxants for acute LBP at 5–7 days follow-up
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Fig. 3   (continued)
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non-benzodiazepines: /1000; absolute difference of 9%; rela-
tive difference of 91%, low quality; Fig. 4c).

Non-benzodiazepines versus placebo for chronic LBP. 
A meta-analysis could be carried out only for AE, which 
revealed no significant difference in their frequency between 

MR (non-benzodiazepines) and placebo (3 studies, 475 par-
ticipants; RR 0.93; 95% CI 0.66–1.32; low quality) [28–30] 
with a non-significant relative change of 7% fewer AE with 
MR (p = 0.69) (Fig. 5).

Fig. 4   (a) Global efficacy for non-benzodiazepine muscle relaxants 
+ analgesics for acute LBP at 5–7 days follow-up (b) Total adverse 
events and CNS events for non-benzodiazepine MR + analgesics for 

acute LBP at 5–7 days follow-up (c) Gastrointestinal adverse events 
for nonbenzodiazepine MR + analgesics for acute LBP at 5–7 days 
followup
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Non-benzodiazepines) + analgesics/NSAIDs versus pla-
cebo + analgesics/NSAIDs for chronic LBP. No RCTs were 
retrieved.

Discussion

The main goal of the present work was to evaluate the short-
term (5–7 days) safety and efficacy of non-benzodiazepine 
MR given as monotherapy or in combination with analge-
sics/non-steroidal anti-inflammatory drugs (NSAIDs) to 
manage acute and chronic primary LBP. To this aim, meta-
analytical aggregation of dichotomous data was chosen to 
synthesize the available literature quantitatively. Results 
showed that non-benzodiazepine MR show potential ben-
efits versus placebo for acute LBP on very short-term pain 
relief, global efficacy, muscle spasm and physical outcomes. 
We cannot be confident that non-benzodiazepines are more 
useful than placebo for chronic LBP due to the paucity of 
RCTs sharing comparable outcomes.

Benefits on acute LBP symptoms were associated with 
significantly more total and CNS AE effects than placebo, 
but not with more GI AE. A meta-analysis of three stud-
ies did not show a difference in AE for chronic LBP. Like-
wise the combination of non-benzodiazepines + analgesics/
NSAIDs was significantly associated with more CNS AE 
than placebo + analgesics/NSAIDs, with a clinically rel-
evant difference of 91% (7 trials, 1206 participants). When 
appraising the AE of the scrutinized non-benzodiazepines, 
the results indicate CNS AE as the most prevalent, the com-
monest complaints being drowsiness and dizziness. Other 
AEs were negligible or not significantly different compared 
to placebo. Overall, the rate of AE suggests that non-ben-
zodiazepines must be used with caution. While conclusions 
cannot be made about the risk of dependency from medica-
tions tested in the trials ultimately included in this review, 
there is sufficient indirect evidence from other sources that 

a substantial risk of dependency can develop when using 
non-benzodiazepines such as carisoprodol, which in the 
United States is a controlled substance due to addiction/
abuse potential.

Evidence emerging from this SR depended on the number 
of aims and comparisons that could be ultimately performed. 
The overall evidence was qualified as “low-to-moderate”, 
with potential external validity for the use of non-benzodiaz-
epines for global efficacy, pain, muscle spasm and mobility. 
This also applies to the combined administration of non-ben-
zodiazepines and analgesics/NSAIDs in the management of 
acute LBP. It should be noted that the body of literature here 
revised tended to focus on a relatively limited set of non-
benzodiazepines, specifically tizanidine, tiocolchicoside, 
cyclobenzaprine, carisoprodol, methocarbamol, eperisone, 
and orphenadrine, which proved to be those most commonly 
prescribed.

Quality of evidence

The commonest methodological flaws observed were high 
risk of selection bias (allocation concealment), and attrition 
bias (ITT analysis). The randomization procedure was ade-
quately performed in most studies. We found flaws concern-
ing incomplete data reporting and co-intervention avoided 
in some studies. Considering the type of AE associated with 
non-benzodiazepines and the fact that most of the studies 
involved individuals treated outside the controlled environ-
ment of secondary care settings (i.e., outpatient or primary 
care settings), more attention should be devoted to compli-
ance (clearly reported only in 18 studies), as it gives a good 
indication of the tolerability and acceptability of these drugs.

Fig. 5   Total adverse events of nonbenzodiazepine MR for chronic LBP at 5-7 days follow-up
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Agreements and disagreements with other studies 
or reviews

The moderately positive effects of non-benzodiazepines for 
the management of acute LBP observed agree with a recent 
systematic review that evaluated the efficacy and tolerability 
of MR for LBP [3]. The authors identified 15 studies (3362 
participants), 12 on acute LBP and 3 on chronic LBP. All the 
studies included were also considered in our SR; however, 
their meta-analyses results were presented as mean differ-
ences from pre-to post-intervention, which allowed those 
authors to evaluate whether the differences observed in 
each individual studies exceeded the cut-off thresholds for 
MCIDs, as suggested by Ostelo et al. [13] and Emshoff et al. 
[31]. As a result, a significant improvement by 21.3 mm on a 
pain NRS converted to the same 0–100 scale of the VAS was 
observed, thus exceeding the 20-point difference benchmark 
for a clinically meaningful change. The findings are similar 
in terms of AE of non-benzodiazepines for acute LBP. The 
results and conclusions of our SR are to be compared to 
those of the recent review by Cashin [4]. However, some 
differences between the two studies should be considered. 
First, our study focused on a very short follow-up period 
(< 2 weeks) whereas Cashin 2021 [3] reported on studies 
with 3–13 weeks follow-up periods. On such relatively 
longer follow-up, Cashin 2021 [3] reported very low- and 
low-certainty evidence that non-benzodiazepines (specifi-
cally, antispasmodics) might provide small, not clinically 
important reductions of pain intensity at or before two weeks 
and might increase the risk of AE in acute LBP, respec-
tively. Conversely, we detected clinically important differ-
ences at 5–7 days follow-up (outcomes: pain relief; global 
efficacy) compared with placebo for non-benzodiazepines 
(antispasmodic and antispastic agents pooled together) given 
as monotherapy or in combination with NSAIDs for acute 
LBP. Another important issue is the nature of the outcome 
measures chosen as we opted for dichotomous data (e.g., 
proportion of patients showing improvement) whereas they 
employed continuous variables (e.g., mean of pain inten-
sity before and after treatment). Hence, these SR should 
be viewed as complementary (as they examine different 
time spans and different measures of effect) rather than 
antithetical.

Study limitations

This review is not free of limitations. Among these, the lack 
of longer-term follow-up in addition to the 5–7 days span 
here planned. People with acute LBP may only use non-ben-
zodiazepines for a few days or as long as 1–2 weeks, how-
ever understanding longer-term effects would be of inter-
est for upcoming research. Moreover, while the addition of 
dichotomous data was done purposely to employ appropriate 

statistical methods that better reflect data distribution of 
responders to MR in studies on LBP [5], the way the efficacy 
outcomes were defined (i.e., dichotomously rather than using 
continuous measurements) may have impacted the results. 
The findings generated by this SR should be viewed as com-
plimentary rather than antithetical to those reported by rela-
tively recent reviews on the same topic [4, 6, 7].

Finally, while studies displaying high risk of bias were 
excluded after sensitivity analyses, articles with unclear risk 
of bias were maintained, provided that sensitivity analy-
ses did not red flagged them as significant contributors to 
heterogeneity.

Final remarks

The results show evidence from very low to moderate cer-
tainty that non-benzodiazepines provide benefit compared 
to placebo for short-term pain relief, global efficacy, muscle 
spasm and physical outcomes (at 5–7 days follow-up) for 
acute LBP. The mechanism by which they induce their ben-
eficial effects is also responsible for serious AE (drowsiness, 
dizziness). For clinicians, it is not only of interest whether 
non-benzodiazepines are more effective than placebo, but 
also whether they are more effective than other drugs for 
LBP such as NSAIDs or analgesics. Larger high-quality 
RCTs ensuring more robust control of bias and confounders 
are needed to move the field forward.

Combination of MR with analgesics/NSAIDs may be 
superior to analgesics/NSAIDs for overall improvement, 
although the quality of evidence was, again, low. It is still 
unknown if non-benzodiazepines offer larger benefits than 
analgesics/NSAIDs, because there are no RCTs that directly 
compare these drugs.

Another area of interest is the use of peripherally rather 
than centrally acting MR for LBP. These agents could induce 
the same beneficial effects as those acting through the CNS, 
but without associated AE.

In conclusion, the results of this review pointing toward 
some small, short-term benefits of MR on acute LBP should 
be interpreted against the AE associated with these medi-
cations and the number of sources of bias that affect this 
literature.
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