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Abstract: We conducted a meta-epidemiological study on all non-specific low back pain (NSLBP) 
trial registrations on the World Health Organization International Clinical Trials Registry Platform and 
ClinicalTrials.gov. We aimed to 1) assess the uptake of the core outcome set (COS) for NSLBP in clinical 
trials; 2) assess the uptake of the core outcome measurement set for NSLBP in clinical trials; and 3) 
determine whether specific study characteristics are associated with the COS uptake. 
After applying the relevant filters for the condition, study type, and phase of the trial, 240 registry entries 
were included in this study. Only 50 (20.8%) entries showed a full COS uptake, and this rate did not 
increase over time. Most registry entries that planned to measure physical functioning (n = 152) used the 
Roland-Morris Disability Questionnaire (n = 74; 48.7%); a small percentage used the numeric rating scale 
(n = 60; 27.3%) or Short Form-12 (n = 5; 8.3%) if they planned to measure pain intensity (n = 220) or 
health-related quality of life (n = 60), respectively. Only the planned sample size (OR = 1.02; 95% 
CI = 1.01, 1.03) showed a significant but small association with COS uptake.The uptake of the COS for 
NSLBP is poor. Only 21% of the randomized controlled trials aimed to measure all COS domains in 
their study registration and COS uptake is not increased over time. Great heterogeneity in mea
surement instruments was also observed, revealing poor core outcome measurement set uptake. 
Perspective: The Core Outcome Set (COS) for non-specific low back pain was published more than 
20 years ago. We evaluated whether trial registrations are using this set of outcomes when testing 
interventions for low back pain. Full uptake was found only in 21% of the sample, and this is not 
increasing over time. Researchers should use the COS to ensure that trials measure relevant outcomes 
consistently.  
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L ow back pain (LBP) is the leading cause of dis
ability worldwide and is associated with high 
costs for healthcare systems and reduced work 

productivity.1,2 The most common form of LBP is non- 
specific LBP (NSLBP).3 This term is used when the pa
thoanatomical cause of the pain cannot be de
termined3; it is defined as “tension, soreness and/or 
stiffness in the lower back region for which it is not 
possible to identify a specific cause”.4,5 

Many treatment options are available for patients 
with NSLBP6 and have been investigated in clinical trials. 
Randomized controlled trials (RCTs) are the optimal 
study design to provide accurate estimates of the effi
cacy or effectiveness of an intervention; RCTs compare 
the effects of an intervention on the chosen outcomes 
with those of control to identify benefits and harms.7 

The outcomes reported in RCTs must be considered 
meaningful by all stakeholders (ie, patients, clinicians, 
and caregivers).8 However, authors of systematic re
views on NSLBP have reported that outcomes are often 
measured and reported inconsistently across trials.9,10 

This inconsistency limits the comparison of findings 
between trials11 and can be due to selective outcome 
reporting bias (eg, reporting only outcomes with posi
tive results), which strongly affects the conclusions of 
systematic reviews.12 These issues could be addressed 
through the development and use of an agreed-upon 
and standardized set of outcomes,11 known as a core 
outcome set (COS), which would ideally be measured 
and reported in all trials investigating a certain health 
condition.13 

Regarding LBP, recommendations for the standar
dized reporting of outcomes in clinical studies were 
published by Deyo et al in 199814; the authors made 
specific recommendations for 5 outcome domains (pain 
symptoms, back-related function, generic well-being, 
disability social role, and satisfaction with care). In 2015, 
Chiarotto and colleagues15 updated the COS through an 
international and multidisciplinary consensus Delphi 
study. This updated COS for NSLBP included the fol
lowing core outcome domains: physical functioning, 
pain intensity, health-related quality of life (HRQOL), 
and number of deaths.15 

In addition to defining which outcomes should be 
investigated, researchers must agree on the best tools 
to measure these outcomes so that trials can use them 
in a standardized and comparable way. For this pur
pose, another international and multidisciplinary con
sensus exercise led by Chiarotto et al formulated a core 
outcome measurement set (COMS) to recommend 
which core outcome measurement instruments should 
be used in NSLBP trials.16 They reached a consensus that 
the numeric rating scale (NRS) should be used to assess 
pain intensity, Oswestry disability index (ODI) version 
2.1a or the 24-item Roland-Morris Disability Ques
tionnaire (RMDQ) should be used to assess physical 
functioning, the short-form health survey 12 or the 10- 
item patient-reported outcomes measurement in
formation system (PROMIS) global health (PROMIS-GH- 
10) should be used to assess HRQOL, and a simple 
statement on the number of deaths occurring during 

the trial should be used to report the number of deaths. 
The 3 core domains (pain intensity, physical functioning, 
and HRQOL) and their related measurement instru
ments, except for PROMIS-GH-10 (measuring HRQOL), 
were already included in the COS that Deyo et al pub
lished in 1998.14 Therefore, in this study, we considered 
the domains and instruments that were included in the 
COS and COMS recommended by both Deyo et al and 
Chiarotto et al 

The recommended COS has been in the public domain 
for over 20 years,14 but COS uptake has not been as
sessed; in other words, authors may have selected dif
ferent outcomes in NSLBP trials during this period. 
Therefore, the primary objective of this meta-epide
miological study was to assess the uptake of COS in 
NSLBP clinical trials. The secondary objectives were to 
assess the uptake of the COMS for NSLBP and to analyze 
whether specific study characteristics (ie, registration 
year, sample size, country of origin, follow-up duration, 
trial phase, intervention, and funding source) were as
sociated with COS uptake. 

Methods 
We conducted a meta-epidemiological study of trial 

registrations (namely “registry entries”) following 
Kirkham et al recommendations on the assessment of 
COS uptake17 for our primary analysis. Kirkham et al 
methodological approach assesses the uptake of COS 
using ClinicalTrials.gov; this new approach seems to be 
more efficient and more reliable than other methods, 
such as examining previously published trials17 and ci
tation analysis.18 This methodological approach has 
been used in other studies assessing the uptake of 
COS.19,20 However, as Kirkham acknowledged, including 
registrations from only one registry can limit the gen
eralizability of the findings (eg, since ClinicalTrials.gov is 
a United States-based registry, the results of a study 
utilizing this platform alone would not be generalizable 
to the global population). Therefore, our search was 
expanded to the World Health Organization (WHO) 
international clinical trials registry platform (ICTRP), a 
meta-database that compiles the records of 20 inter
national trial registries (the full list is available at https:// 
trialsearch.who.int); this platform is a mandatory in
formation source for Cochrane systematic reviews of 
interventions.21 

This manuscript adhered to the adaptation of the 
preferred reporting items for systematic reviews and 
meta-analyses 2009 statement for meta-epidemiological 
studies proposed by Murad et al.22 The protocol of this 
meta-epidemiological study was prospectively regis
tered and is available as a preprint (Innocenti et al, 
2023; available at https://www.medrxiv.org/content/10. 
1101/2023.01.11.23284425v1). 

Data Selection 
We searched for trial registry entries for studies on 

NSLPB in the research portal of the WHO ICTRP (https:// 
trialsearch.who.int) and the ClinicalTrials.gov registry. 
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The search was performed on November 30, 2022, 
without time or language restrictions. The search in the 
WHO ICTRP was conducted using the advanced search 
option with “Low back pain” in the title field, the re
cruitment status set as “ALL”, and the trial phase set to 
Phase 3 and Phase 4. To identify potentially relevant 
entries in Clinicaltrial.gov, the following filters were 
applied: “conditions: low back pain”, “study type: in
terventional studies”, and “phase: 3 and 4″, in line with 
the Kirkham et al method.17 

The following inclusion criteria were applied to re
trieve eligible trial registry entries: 1) a study population 
of adult patients (> 18 years old) with NSLBP and 2) an 
RCT design assessing the effectiveness or efficacy of the 
interventions, as defined by Deyo et al14 and Chiarotto 
et al.15 The following registry entries were excluded: 1) 
entries for trials assessing medication dosage as the 
main outcomes and studies focused on safety rather 
than effectiveness or efficacy and 2) entries for RCTs 
including a “mixed” population of patients with NSLBP 
and other musculoskeletal disorders (eg, specific LBP 
and neck pain); these were included only if at least 75% 
of the patients had NSLBP. 

Registry entries were exported from the ICTRP in.xml 
format. Two reviewers (TI and SG) manually selected 
potentially eligible entries and evaluated whether they 
met the eligibility criteria Independently. A consensus 
meeting was held to confirm agreement on the selec
tion; in case of disagreement, a third reviewer (SS) 
decided on inclusion. Rayyan systematic review soft
ware23 was used to carry out the selection process. 

Data Extraction 
For each eligible trial registry entry, 2 reviewers (TI 

and SS) independently extracted information on all 
planned trial outcomes and assessed whether the full 
NSLBP COS15 was listed along with the instruments 
used. A third reviewer (AC), who was involved in the 
development of the COS,15 solved any discrepancies. 

Registry entries were considered to adopt the full COS 
if they included all three core domains (physical func
tioning, pain intensity, and HRQOL). The number of 
deaths outcome was not included in this study because 
it is a very rare prognosis of NSLBP24,25 and because the 
2015 COS Steering Committee acknowledges that “a 
short statement, such as ’no deaths occurred in this 
clinical trial’, would suffice to cover this outcome do
main”.15 If the trial entry listed a composite outcome, all 
the individual outcomes in the composite were con
sidered in the assessment even if they were not listed 
separately, following Kirkham’s approach.17 

The following data were also collected: 1) trial regis
tration year; 2) country of origin; 3) planned sample 
size; 4) follow-up duration; 5) the intervention type (ie, 
pharmacological or non-pharmacological); 6) trial 
phase; 7) recruitment status; 8) funding source (ie, 
commercial, non-commercial, or no funding); and 9) 
trial publication status. To determine the trial publica
tion status (ie, whether the protocol retrieved had re
sults published), we searched the Medline and Embase 

databases using the protocol title, authors, and regis
tration ID as search terms. 

Data Analysis 
Descriptive data of the included studies are reported 

in tables as absolute values and percentages. The fol
lowing analyses were performed. 

Primary Analysis 
The percentage of studies that planned to measure 

the full NSLBP COS out of the total sample of trial 
registry entries included was reported. In addition, the 
percentage of trials per year that reported the full COS 
was calculated. These were assessed without time re
strictions from registry inception to November 30, 2022, 
to determine changes over time. This range was chosen 
to investigate the trend of COS use, starting from a 
period without a published COS (from inception to 
Deyo et al publication in 199814) to determine whether 
Deyo et al (1998)14 and Chiarotto et al (2015)15 changed 
this trend. Graphs were used to display the change over 
time. For the registry entries that did not plan to mea
sure the full NSLPB COS (ie, protocols for which the 
authors only planned to measure 1 or 2 outcome do
mains), the most commonly described COS domain was 
reported. 

Secondary Analysis 
The percentage of the NSLBP COMS16 used for each 

domain described in the COS was reported. 
A multivariable logistic regression analysis was con

ducted with the relationship between full COS domain 
uptake (yes/no) as the dependent variable and the year 
of registration, sample size (continuous variable), con
tinent of origin (Africa, America, Asia, Europe, or 
Oceania), trial phase (3 or 4), intervention (pharmaco
logical trial or non-pharmacological trial), and funding 
source (commercial, non-commercial, or no funding) as 
independent variables. Data are presented as odds ra
tios (ORs) with 95% confidence intervals (95% CIs). A 2- 
sided P-value of < .05 indicated statistical significance. 
The assumptions of linearity, homoscedasticity, in
dependence, and normality were tested. 

Analyses were performed with SPSS software (IBM 
SPSS Statistics for Macintosh version 28.0, IBM Corp., 
Armonk, NY). 

Results 
After applying the relevant filters for the clinical 

condition, study type, and trial phase (3 or 4), a total of 
309 NSLBP registry entries were identified on 
ClinicalTrials.gov, and 419 were identified on the WHO 
ICTRP. After removing duplicates (n = 230) and applying 
the inclusion criteria, 240 registry entries were included 
in this study. Fig 1 summarizes the study selection pro
cess and the reasons for exclusions. 

Registration dates ranged from 1997 to 2022; most of 
the entries were from the USA (n = 73) and Iran (n = 34), 
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and most were for phase 3 trials (n = 180) on pharma
cological interventions (n = 137). The most common 
domain was pain intensity (n = 220; 91.7%), followed by 
physical functioning (n = 152; 63.3%) and HRQOL 
(n = 60; 25%). Table 1 summarizes the characteristics of 
the included registry entries. 

Primary Analysis 
Among all registry entries, only 50 (20.8%) planned to 

measure the full COS for NSLBP and the highest per
centage of these were published in 2022 (6 out of 16 
entries [37.5%] registered in 2022). If we excluded years 
in which only 1 trial was registered (eg, 2001 and 2002), 
the highest percentage of trials that reported the full 
COS per year (of registry entries published in that year) 
was observed in 2006 and 2019 (38.5%). Fig 2 depicts 
the uptake of the NSLBP COS over time and reveals that 
the trend is not increasing. The most commonly re
ported COS domain among registry entries that did not 
plan to measure the full NSLPB COS (n = 190) was pain 
intensity (n = 170; 77.3%), followed by “physical func
tioning” (n = 102; 67,1%) and HRQOL (n = 10; 16,7%). 

Secondary Analysis 
Regarding the COMS used, most registry entries that 

planned to measure physical functioning (n = 152) used 
the RMDQ (n = 74; 48.7%); fewer planned to use the 
ODI (n = 52; 34.2%). A small percentage planned to use 
the NRS (n = 60; 27.3%) and SF-12 (n = 5; 8.3%) to 
measure pain intensity (n = 220) and HRQOL (n = 60), 
respectively. The uptake of the NSLBP COMS among the 
included registry entries is reported in Table 2. 

A logistic regression was performed to ascertain the 
effects of the registration year, sample size, country of 
origin, trial phase, intervention, and funding source on 
the likelihood that a trial measured the full COS. Only 

the planned sample size (OR = 1.02; 95% CI = 1.01, 1.03) 
showed a significant association with COS uptake 
(Table S1 in the Supplementary File). 

Discussion 

Main Findings 
This study is the first investigation of the uptake of 

the COS for NSLBP, more than 24 years after its first 
publication. Only a small proportion (20.8%) of RCTs 
aimed to measure all COS domains, and the COS uptake 
is not increasing over time. Thus, the uptake of the COS 
for NSLBP is poor. 

These results are in line with other studies assessing 
COS uptake in the orthopedic field, in which COS up
take ranges from 7% in total knee arthroplasty26 to 
12% in hip fracture20 and 14% in osteoarthritis.27 

However, COS uptake varies widely between research 
fields.28 For example, Kirkham et al17 analyzed the up
take of the rheumatoid arthritis COS. In this field, the 
uptake increased over a 14-year period (beginning in 
2002) from 40% to 81% of eligible trials. This was at
tributed to the introduction of consistent guidance 
provided by regulatory authorities (eg, the US Food and 
Drug Administration29 and the European Medicines 
Agency30) for pharmacological trials in this field. By 
contrast, our study found no association between COS 
uptake and type of intervention (pharmacological vs 
non-pharmacological) (Table S1 in the Supplementary 
File). In addition, the COS for NSLBP has not been en
dorsed by any trial regulatory authorities. 

Whereas pain and physical functioning were con
sistently assessed in our sample (over 90% and over 
60%, respectively), HRQOL was less frequently eval
uated (25% of the included registry entries); this is the 
principal reason for trials not satisfying the full COS 

Figure 1. Flowchart of the registry entries selection process.  
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uptake. In addition, the lowest percentage of panel 
members agreed that HRQOL should be included in the 
COS during the COS development Delphi study (73% 
consensus for inclusion).15 Additionally, in the second 
round of the COS development study, only 55% of the 
panel members recommended its exclusion, arguing 
that this construct overlapped with other core domains 
included in the COS. This could partially explain why 
trial investigators are not likely to include HRQOL as an 
outcome, and HRQOL was previously reported to be less 
frequently assessed in LBP clinical trials.9 However, evi
dence suggests that symptoms in people with NSLBP 
(especially in chronic conditions) negatively affect 
HRQOL.31,32 Furthermore, including HRQOL can better 
enable health economic analyses33; therefore, future 
studies must address this domain. 

Our study also brings attention to the measurement 
instruments used for the outcomes included in the 
COMS. Although an international consensus led by 

Chiarotto et al16 formulated recommendations on 
which core outcome measurement instruments should 
be used in NSLBP trials, our results underlined that great 
heterogeneity still exists in the measurement instru
ments used (Table 2). The instruments recommended in 
the COMS to assess physical functioning (ie, the RMDQ 
or ODI) were used in more than 50% of the included 
registry entries (and more than 80% of the entries with 
full COS uptake). However, less than 30% and 15% of 
registered trials used the core outcome measurement 
instruments for pain intensity (ie, the NRS) and HRQOL 
(ie, the SF-12 or PROMIS-GH-10), respectively. These 
findings are in line with those of other systematic re
views conducted on NSLBP, which have shown that the 
visual analog scale (VAS) is often preferred to measure 
pain intensity in NSLBP trials.9,34 However, the mea
surement properties of the VAS appear to be less ade
quate than those of the NRS to assess pain intensity in 
people with LBP.35 However, the differences between 
the VAS (typically a scale of 0–100) and the NRS (a scale 
of 0–10) can be fairly subtle, and in some contexts—such 
as RCTs on analgesic medicine for LBP—can be resolved 
by rescaling.36 The heterogeneity of the instruments can 
make the comparison between studies in systematic 
reviews37,38 on NSLBP9,39 difficult. However, reaching a 
consensus on the instruments is also challenging, espe
cially when the dimension measured has a broad defi
nition and is multidimensional (eg, HRQOL)16 and the 
instruments have limited measurement properties40 or 
are excessively costly or long.16 

We observed an association (albeit a weak one) be
tween a larger sample size and COS uptake (Table S1 in 
the Supplementary File). This could be because larger 
trials are likely to be of higher quality,41 and the au
thors could be more inclined to follow the COS. 

Implications for Future Research 
The COS uptake in NSLBP is poor. The COS for NSLBP 

existed for more than two decades but has received 
little attention. There are well-acknowledged barriers 
to the uptake, which are mainly attributable to the re
searchers.42 Among these, the most frequent is a lack of 
awareness and understanding of the COS43–45; there
fore, there is an urgent need to increase emphasis on 
raising awareness and promoting international colla
borations of stakeholders. Raising awareness of the 
COS must be a priority to truly improve patient health. 
For this purpose, the Red Hat Group (https://www. 
cometinitiative.org/About/Collaborations) “comprises 
several initiatives related to improving the choice of 
outcomes in health research” and works to share 
knowledge and understanding of mechanisms to pro
mote COS uptake in comparative effectiveness research; 
it is crucial to help such organizations disseminate their 
activities. However, increasing COS uptake in research 
may not be sufficient. We recommend that all entities 
that interact with researchers help increase COS uptake. 
For example, public research funding organizations 
could include formal guidance to applicants to consider 
including a COS46; research ethics committees could 

Table 1. Characteristics of Included Registry 
Entries (n = 240)    
CHARACTERISTICS NUMBER (%)  

Year of publication  
1997–2000 3 (1.3) 
2001–2005 21 (8.8) 
2006–2010 48 (20.0) 
2011–2015 67 (27.9) 
2016–2022 101 (42.1) 
Country  
USA 73 (30.4) 
Iran 34 (14.2) 
India 26 (10.8) 
Japan 17 (7.1) 
Germany 14 (5.8) 
Brazil 13 (5.4) 
Other* 63 (26.3) 
Type of intervention  
Pharmacological 137 (57.1) 
Not pharmacological 103 (42.9) 
Phase of the trial  
Phase 3 180 (75) 
Phase 4 60 (25) 
Recruitment status  
Not started 11 (4.6) 
Ongoing 21 (8.8) 
Completed 208 (86.7) 
Funding source  
Commercial 91 (37.9) 
Non-commercial 149 (62.1) 
Publication status  
Published 56 (23.3) 
Not published 184 (76.7) 
Planned sample   
< 100 108 (45) 
100–500 108 (45) 
≥500 24 (10) 
Outcome domain measured  
Pain 220 (91.7) 
Physical functioning 152 (63.3) 
Health-related quality of life 60 (25.0) 
*No other country with n  >  7.  
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explicitly recommend considering COS, as the Health 
Research Authority does in the United Kingdom47; and 
journal editors should encourage the authors of protocols 
of trials or systematic reviews to consider available COSs.42 

If researchers do not use COS in their trials, they should 
justify this decision. Lastly, COS developers could play an 
important role. They should engage with other stake
holders at the development stage, such as trialists, patient 

organizations, relevant Cochrane review groups, clinical 
guideline developers, research funding providers, journal 
editors, clinical professional bodies, regulators, research 
ethics committees, and trial registries, to foster COS 
uptake.42 

Strengths and Limitations 
Our study investigated the uptake of a COS for NSLBP 

following a validated methodological approach.17 In 
addition to searching ClinicalTrials.gov, we searched the 
WHO ICRTP database to include a larger sample of 
registry entries. However, this approach only assessed 
trial registrations, and this could have underestimated 
or overestimated COS uptake because some trials may 
not have been registered, and some may have been 
interrupted or canceled.9,10 However, trials that are not 
registered are typically of lower quality,48,49 and the 
authors are less likely to be aware of the COS and COMS 
and the importance of using them.17 Lastly, we ex
cluded phase 2 trials because Chiarotto’s15 COS was 
developed for randomized controlled trials. Phase 2 
trials are commonly not randomized; nevertheless, we 
acknowledge that increasingly more phase 2 trials in
clude randomization processes. Consequently, our de
cision might have led to the omission of certain 
potentially suitable data entries. 

Conclusions 
The uptake of the COS for NSLBP is poor. Only 21% of 

the RCT registrations reported that they aimed to measure 
all COS domains, and COS uptake is not increasing over 
time. The measurement instruments used also show high 

Figure 2. Uptake of the core outcome set per year.  

Table 2. Uptake of the Non-specific Low Back Pain 
Core Outcome Measurement Set (COMS) Among 
the Included Registry Entries According to the 
Outcome Domains    
OUTCOME MEASURE NUMBER (%)  

Physical functioning (n = 152) 
RMDQ 74 (48.7) 
ODI 52 (34.2) 
Other* 26 (17.1) 
Functional rating scale 2 (1.3) 
Pain (n = 220) 
NRS 60 (27.3) 
Other* 160 (72.7) 
VAS 101 (45.9) 
Health-related quality of life (n = 60) 
SF-12 5 (8.3) 
PROMIS-GH-10 2 (3.3) 
Other* 53 (88.4) 
SF-36 27 (45) 

Abbreviations: n, number of registry entries that planned to measure the 
outcome domain; NRS, numeric rating scale; ODI, oswestry disability index; 
PROMIS-GH-10, 10-item PROMIS global health; RMDQ, Roland-Morris 
Disability Questionnaire; SF-12, short-form health survey 12; VAS, visual ana
logue scale; SF-36, short-form health survey 36. 
*=only the most frequent is reported.  
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heterogeneity, revealing a poor uptake of the COMS. COS 
adoption has the potential to increase the consistency of 
outcomes measured, thus ensuring that these outcomes 
are appropriate and relevant and facilitating the compar
ison of results across trials in systematic reviews. 
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