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Abstract
Purpose  To assess the methodologic quality of guidelines for the management of low back pain (LBP) and compare their 
recommendations.
Methods  No ethics committee approval was needed for this systematic review. In March 2017, a systematic search was 
performed using MEDLINE, EMBASE, National Guideline Clearinghouse, and National Institute for Health and Clinical 
Excellence to find practice guidelines of assessment and management of LBP. The evaluation of guidelines quality was 
performed independently by four authors using the AGREE II tool, and the results were compared with previous appraisals 
performed in 2004 and 2009.
Results  Of 114 retrieved guidelines, eight were appraised. All except one reached the level of “acceptable” in overall result, 
with two of them reaching the highest scores. Only two guidelines reached a level of “acceptable” in every domain; the others 
had at least one domain with low scores. The guidelines had the higher scores (range = 63–94%) on “Scope and purpose” and 
“Clarity of presentation” (47–89%). “Stakeholder Involvement” has the highest variability between the guidelines results 
(40–96%). “Rigor of Development” reached an intermediate mean result (34–90%), “Applicability” (42–70%), and “Edito-
rial Independence” (38–85%). Only three guidelines had a radiologist among authors and reached higher scores compared 
to guidelines without a radiologist among the authors. Compared to previous assessments, low-level guidelines were 53% 
in 2004, 36% in 2009, and 13% in 2017.
Conclusions  Considering all guidelines, only one had a “low” overall score, while half of them were rated as of “high” qual-
ity. Future guidelines might take this into account to improve clinical applicability.
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Introduction

Low back pain (LBP) is a widespread and well-documented 
health problem, although often underestimated in terms of 
prevalence among general population. Some statistics report 
that about two-thirds of adults suffer from LBP at some point 
in their life, being second only to upper respiratory tract 

diseases among reasons why to refer to a physician [1]; it is 
the greatest contributor to years lived in disability through-
out much of the world and the first cause of everyday life 
activity limitation as well as absence from work [2]. Much 
less frequently, LBP is the presenting symptom of a more 
serious disease, such as cancer or infections. While some 
causes of LBP can undergo surgery, most of these symptoms 
are related to a nonspecific disease, self-limiting but recur-
rent, resulting from a sum of various medical conditions of 
different severity that could be very difficult to define. About 
90% of patients presenting in primary care have stopped 
consulting the physician within 3 months [3], as symptoms 
tend to rapidly improve regardless of the treatment provided, 
if any, probably reflecting the nonspecific benefic effects of 
seeking and receiving care [4]. Thus, the most important 
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diagnostic task is to distinguish the minority of patients with 
serious cause of pain and/or neurologic impairment from 
those with a benign although disabling disease [5]. How-
ever, a large amount of lumbar spine imaging investigations 
is requested even in those patients who do not present with 
symptoms or risk factors suggesting a severe underlying 
condition (the so-called red flags). This approach has been 
largely demonstrated not to improve clinical outcome, while 
exposing patients to unnecessary potential radiation harms 
and exponentially increases costs [6, 7].

In the last decades, many different diagnostic guidelines 
for LBP have been proposed, and the evidence-based medi-
cine approach, defined in the 1990s, is currently changing 
radiology practice to optimize patient care [8]. Relevant 
medical societies or specialized working groups issued sev-
eral guidelines, providing clinical suggestions about diagno-
sis and management of patients experiencing LBP, based on 
the highest level of evidence. This is typically obtained with 
the evaluation of systematically searched primary studies [9, 
10]. However, these guidelines may widely vary in terms 
of quality and it is important to evaluate the methodology 
used to develop guidelines to be confident with their recom-
mendations [11, 12].

A few guidelines evaluation can be found in the literature, 
the most recent dated 2010 [13–15]. The authors used the 
AGREE tool to evaluate the quality of the great amount of 
clinical indications, treatment option, and diagnostic instru-
ments for LBP. In 2009, a revised version of AGREE [16] 
was released. This is more clinician oriented and easy to 
use, and the comparison with previous AGREE results is 
still possible [17].

The European Network for the Assessment of Imaging 
in Medicine (EuroAIM) is a working group of the European 
Institute for Biomedical Imaging Research (http://www.eibir​
.org/scien​tific​-activ​ities​/joint​-initi​ative​s/euroa​im/), aimed to 
assess and increase the evidence for the use of imaging in 
clinical practice. In the last years, the EuroAIM focused on 
the evaluation of guidelines related to different aspects of 
imaging. So far, guidelines on musculoskeletal ultrasound 
[18] and dual-energy X-ray absorptiometry in osteoporosis 
[19] have been developed in collaboration with the European 
Society of Musculoskeletal Radiology.

The objective of this study is to update the assessment 
of the methodological quality of LBP guidelines published 
after 2010 using the AGREE II tool.

Materials and methods

Search strategy and eligibility criteria

No ethics committee approval was needed for this systematic 
review. In March 2017, a systematic search of the literature 

was performed by using MEDLINE (PubMed; www.pubme​
d.gov), EMBASE (Embase; www.embas​e.com), Google 
(Google; www.googl​e.com), National Guideline Clearing-
house (www.guide​line.gov; key word: low back pain), and 
National Institute for Health and Clinical Excellence (NICE) 
(www.nice.org.uk; key word: low back pain) for searching 
practice guidelines of assessment and management of the 
LBP.

A controlled vocabulary (medical subject headings in 
PubMed and EMBASE thesaurus keywords in EMBASE) 
was used. Keywords included “guidelines” OR “practice 
guidelines” AND “low back pain” and their expansions.

The search key was: ((‘practice guideline’/exp OR ‘clini-
cal practice guidelines’ OR ‘guidelines’ OR ‘guidelines as 
topic’ OR ‘practice guideline’ OR ‘practice guidelines’ OR 
‘practice guidelines as topic’) AND (‘low back pain’/exp 
OR ‘acute low back pain’ OR ‘back pain, low’ OR ‘chronic 
low back pain’ OR ‘loin pain’ OR ‘low back pain’ OR ‘low 
backache’ OR ‘low backpain’ OR ‘lowback pain’ OR ‘lower 
back pain’ OR ‘lumbago’ OR ‘lumbal pain’ OR ‘lumbal syn-
drome’ OR ‘lumbalgesia’ OR ‘lumbalgia’ OR ‘lumbar pain’ 
OR ‘lumbar spine syndrome’ OR ‘lumbar syndrome’ OR 
‘lumbodynia’ OR ‘lumbosacral pain’ OR ‘lumbosacral root 
syndrome’ OR ‘lumbosacroiliac strain’ OR ‘pain, low back’ 
OR ‘pain, lumbosacral’ OR ‘strain, lumbosacroiliac’)).

Only guidelines published after 2009 were included in 
this systematic review, because guidelines published before 
2001 were already included and assessed in a previous 
guidelines evaluation [13], while the guidelines published 
after 2001 and before 2009 were included and assessed by 
Bouwmeester et al. [14].

We excluded from the results of our search those papers 
that were not primarily focused on LBP, such as national/
international guidelines in which LBP was briefly mentioned 
in the context of a more comprehensive disease evaluation.

Exclusion criteria were:

•	 posters, oral presentations, animal studies, reviews;
•	 guidelines not issued by national and international medi-

cal societies;
•	 full manuscript not available in English.

The initial selection of eligible articles was performed 
by two independent readers (F.M.D. and M.Z., with 3 and 
2 years of experience in evaluation of practice guidelines, 
respectively) basing on titles and abstracts only. After down-
loading eligible articles, the full text was reviewed for a 
thorough assessment. Finally, references of included articles 
were manually searched for further eligible studies.

http://www.eibir.org/scientific-activities/joint-initiatives/euroaim/
http://www.eibir.org/scientific-activities/joint-initiatives/euroaim/
http://www.pubmed.gov
http://www.pubmed.gov
http://www.embase.com
http://www.google.com
http://www.guideline.gov
http://www.nice.org.uk
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Previous guidelines evaluation

We searched for previous guidelines evaluations using 
AGREE instrument (both first and second versions) to com-
pare historical progression of guideline quality. We chose 
randomly two guidelines previously analyzed to be evaluated 
by our appraisers, to compare our results to other works to 
check the reproducibility of AGREE instrument.

Guidelines evaluations

The evaluation of guidelines quality was performed using 
the AGREE II tool through the official Web site dedicated 
online platform (http://www.agree​trust​.org/).

The AGREE II tool consists of 23 different items organ-
ized in six domains (Fig. 1): domain 1 (items 1–3) called 
“Scope and Purpose”; domain 2 (items 4–6) “Stakeholder 
Involvement”; domain 3 (items 7–14) “Rigor of Develop-
ment”; domain 4 (items 15–17) “Clarity of presentation”; 
domain 5 (items 18–21) “Applicability”; domain 6 (items 
21–22) “Editorial Independence.” These six domains are 
followed by two additional items (“Overall Assessment”), 
which includes “the rating of the overall quality of the 

guideline and whether the guideline would be recom-
mended for use in practice.”

Four independent appraisers (E.A., F.M.D., L.M. 
and G.D.E.P.) with variables experience (2–20 years) in 
scientific research scored each guideline. All appraisers 
were previously trained to use AGREE II rating system 
by means of the user manual, which was available on the 
online platform; in addition, appraisers were asked to com-
plete two online training tools specifically developed to 
assist users in effectively applying the tool (http://www.
agree​trust​.org/resou​rce-centr​e/agree​-ii-train​ing-tools​/). 
According to instruction tool, each item was rated on a 
7-point scale ranging from 1 (strongly disagree, which 
means that no relevant information is provided) to 7 
(strongly agree, which means that the quality of report-
ing is exceptional). Final domain scores were calculated 
by summing up all item scores within the domain and by 
scaling the total as a percentage of the maximum possible 
score for that domain (http://www.agree​trust​.org/about​
-the-agree​-enter​prise​/intro​ducti​on-to-agree​-ii/scori​ng-
the-agree​-ii/). According to AGREE tool, each appraiser 
could leave a comment on each field of evaluation, to help 
elucidate his/her personal judgment.

Fig. 1   AGREE II domains descriptions and items synthesis

http://www.agreetrust.org/
http://www.agreetrust.org/resource-centre/agree-ii-training-tools/
http://www.agreetrust.org/resource-centre/agree-ii-training-tools/
http://www.agreetrust.org/about-the-agree-enterprise/introduction-to-agree-ii/scoring-the-agree-ii/
http://www.agreetrust.org/about-the-agree-enterprise/introduction-to-agree-ii/scoring-the-agree-ii/
http://www.agreetrust.org/about-the-agree-enterprise/introduction-to-agree-ii/scoring-the-agree-ii/
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Data analysis

For analysis purposes, the evaluations performed by the four 
appraisers were averaged and the average of each domain 
is reported in the results. Agreement between appraisers’ 
scores was calculated using the intraclass correlation coef-
ficient (ICC), defined as follows: < 0.20, poor; 0.21–0.40, 
fair; 0.41–0.60, moderate; 0.61–0.80, good; 0.81–1.00, very 
good. As for previous studies, the overall quality of each 
guideline was evaluated using a threshold of 60% for the 
final score of each domain [20]. High quality was defined 
when 5 or more domains scored > 60%, average quality when 
3 or 4 domains scored > 60%, and low quality when ≤ 2 
domains scored > 60%. In addition, the total score (expressed 
as mean ± standard deviation, SD) of guidelines and domains 
was calculated. Domain scores were categorized as good 
(≥ 80%), acceptable (60–79%), low (40–59%), or very low 
(< 40%), similar to a previous similar paper [20]. Data col-
lection, extraction, and scoring were performed by a fifth 
independent reviewer (M.Z.) with 3 years of experience in 
scientific research, using a Microsoft Excel® 2016 spread-
sheet. ICC calculations were performed using the SPSS soft-
ware (version 24, IBM, Armonk, NY, USA).

Results

Our strategy of the literature search identified 97 studies, 
eight of them met our inclusion criteria [21–28]. Exclu-
sion of studies was mainly: not a clinical practice guideline, 
review of clinical practice guidelines, not focused on both 
treatment and diagnosis of LBP. The flowchart of the litera-
ture search is shown in Fig. 2.

We found two previous works [13, 14] which used 
AGREE instrument to evaluate LBP guidelines. We ran-
domly chose two guidelines from the paper by Bouwmeester 
et  al. [14] to be evaluated by our appraisers, who were 
blinded to this decision. We considered guidelines published 
in the last 10 years not already evaluated by previous works 
[13, 14]. At the end, eight guidelines were included and are 
reported in Table 1.

Figure 3 summarizes the total score for each domain as 
well as the final judgment of overall quality. We considered 
“Core” the number of the pages of the guideline text, while 
“Total” the number of pages including eventual background, 
appendix or appendices, references, or other supplementary 
materials. Of the eight evaluated guidelines, all except one 
[26] reached the acceptance level in overall result (at least 
60%) with two of them [25, 27] reaching the highest scores 
(at least 80%).

Considering all the domains, only two guidelines [23, 25] 
reached an acceptable score in every domain; all the others 
had at least one domain with low score.

Acceptability in domain 1 (“Scope and Purpose”) was 
obtained by all the guidelines, with scores ranging from the 
lowest 63% (acceptable level) [26] to the highest of 94% 
[24, 28] (good level). This domain was the best in terms of 
overall results considering all the evaluated guidelines (86% 
of mean evaluation considering all the guidelines).

Domain 2 (“Stakeholder Involvement”) has the highest 
variability between the guidelines results (SD = 21%), rang-
ing from the lowest level of Allegri et al. guideline [26] 
(40%) and Chiodo et al. guideline [21] (44%) to the highest 
results (good level) of the NICE guideline [25] (96%) and 
the Danish Health Authority guideline [27] (88%).

Domain 3 (“Rigor of Development”) reached an inter-
mediate mean result (72%) with a slightly higher deviation 
standard (17%) when considering all the guidelines. The 
lowest scores were obtained by Allegri et al. guideline [26] 
(very low, 34%), while the highest were the Danish Health 
Authority guideline [26] (good, 90%) and the American Col-
lege of Physicians guideline [28] (good, 83%).

Domain 4 (“Clarity of Presentation”) had a high mean 
quality score (83%), with 14% SD. All evaluated guideline 

Fig. 2   Study flow for the systematic review
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scores were above 80% (good level) with Chiodo et al. 
guideline [21] and the Institute of Health Economics 
guideline having the highest score (89%); only Allegri 
et al. [26] were below the 80% threshold with a score of 
47% (low).

Domain 5 (“Applicability”) was characterized by the low-
est scores for most of the guidelines and the lowest vari-
ability between the scores (DS = 10%), with a mean of 53% 
in overall analysis. Only two guidelines [23, 25] were above 
the threshold of acceptability, and the NICE guideline [25] 
obtained the best result (70%).

Domain 6 (“Editorial Independence”) reached an inter-
mediate mean result (69%) when considering the whole 
guidelines group. The lowest scores were obtained by the 
orthopedic section of the American Physical Therapy Asso-
ciation guideline [22] (very low, 38%), while the highest 
were the American College of Physicians guideline [28] 
(good, 85%) and the Institute for Clinical Systems Improve-
ment guideline [23] (good, 83%).

Interestingly, when evaluating the subspecialty composi-
tion of the authors of each guideline, only three [23, 25, 27] 
had a radiological contribute; moreover, these guidelines 
have the highest score (92%, 83%, 79%) compared to the 
group without a radiologist.

Comparison with previous studies was possible only 
for the papers by Van Tulder et al. [13] and Bouwmeester 
et al. [14] where percentage scores were reported for every 
domain in every study. Although overall score as reported in 
our Table 2 as “OA” followed a different formulation, these 
data were not given in previous evaluations. To make our 
results comparable, we measured total score as mean of the 
domains and we assessed quality as described before (high, 
average, low). Results are listed in Table 3, and guidelines 
previously evaluated by Van Tulder et al. [13] and by Bou-
wmeester et al. [14] were reported [29–59]. 

To assess inter-study reproducibility, we randomly 
chose two guidelines previously evaluated by Bouw-
meester et al. [14]. The National Health Committee of 

Table 1   Characteristics of the analyzed guidelines

Ref Organization or author Year Country Guideline title

21 University of Michigan 2011 USA Acute low back pain guideline
22 Orthopedic section of the American Physical Therapy 

Association
2012 USA Clinical practice guidelines linked to the international clas-

sification of functioning, disability, and health
23 Institute for clinical systems improvement (ICSI) 2012 USA Adult acute and subacute low back pain
24 Institute of Health Economics (IHE) 2015 Canada Low back pain—clinical practice guidelines
25 National Institute for Health and Care Excellence (NICE) 2016 UK Low back pain and sciatica in over 16s: assessment and 

management
26 Allegri et al. 2016 Italy Mechanisms of low back pain: a guide for diagnosis and 

therapy
27 Danish Health Authority (DHA) 2017 Denmark National Clinical Guidelines for non-surgical treatment 

of patients with recent onset low back pain or lumbar 
radiculopathy

28 American College of Physicians (ACP) 2017 USA Noninvasive treatments for acute, subacute, and chronic low 
back pain: a clinical practice guideline from the American 
College of Physicians

Fig. 3   Scores obtained by all 
guidelines for each domain. OA 
stands for overall assessment
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New Zealand guideline [51] and Chou et al. guidelines 
[57] were evaluated by our four appraisers and their results 
were compared with Bouwmeester et al. [14]. The com-
parison of the previous studies [13, 14] with the current 
work is given in Table 3. When assessing quality level as 

previously done, low-level guidelines represented 53% in 
2004, 36% in 2009, and only 13% in 2017, while high-
quality guidelines, not present at all in 2004, represent the 
50% of evaluated guidelines in 2017.

Table 2   Guidelines evaluated by Van Tulder [13] are shown in bold, by Bouwmeester [14] in italics, and present evaluation in bold italics

The quality was indicated as H high, A average, and L low

References Domains Mean Quality

Scope 
and pur-
pose

Stakeholder 
involvement

Rigor of 
develop-
ment

Clarity and 
presentation

Applicability Editorial 
independ-
ence

Van Tulder et al. (Ref [13]) 29 100 42 48 92 22 67 62 A
30 100 83 86 83 33 33 70 A
31 78 42 48 75 33 33 52 L
32 67 42 38 63 33 33 46 L
33 67 50 33 67 33 33 47 L
34 56 50 57 67 33 33 49 L
35 67 50 38 63 33 33 47 L
36 100 33 48 92 11 17 50 L
37 67 33 10 67 0 0 30 L
38 100 50 86 83 44 33 66 A
39 89 25 67 67 0 17 44 A
40 67 42 62 75 44 33 54 A
41 78 42 62 75 44 33 56 A
42 89 83 86 83 33 33 68 A
43 44 50 38 42 0 0 29 L
44 78 50 33 100 33 0 49 L
45 89 75 76 83 33 50 68 A

Bouwmeester et al. (Ref. [14]) 46 61 75 76 100 61 33 68 H
47 89 50 93 100 28 58 70 A
48 61 79 98 92 56 50 73 A
49 61 46 74 75 44 83 64 A
50 61 50 81 67 72 92 71 H
51 61 58 88 100 44 42 66 A
52 56 50 50 88 89 42 63 L
53 89 71 95 96 39 100 82 H
54 56 83 48 96 33 0 53 L
55 39 46 62 88 44 17 49 L
56 56 38 88 96 56 83 70 A
57 89 46 95 92 56 83 77 A
58 67 54 48 46 11 8 39 L
59 22 25 43 92 22 25 38 L

Present evaluation 21 85 44 63 89 50 63 66 A
22 93 83 74 88 65 83 81 H
23 78 61 79 88 47 38 65 A
24 94 72 79 89 57 71 77 H
25 92 96 71 86 70 77 82 H
26 63 40 34 47 42 63 48 L
27 89 88 90 88 48 71 79 H
28 94 57 83 85 42 85 74 A
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Discussion

LBP remains a major health problem worldwide, with direct 
implications on daily life and thus affecting everyday human 
activities. This condition has deep relationship with other 
pathologies such as depression, anxiety, and sleep distur-
bances [60], but is still not well managed. As found by Rego 
et al. [61], up to 40% of patients exhibited no indications to 
imaging. Up to about 59% of lumbar spine MRI examina-
tions requested among different social and economic settings 
have been deemed as inappropriate, depending on the evalu-
ation method [62–65]. Of all lumbar and thoracic spine CT 
examinations in young patients, up to 77% were judged as 
inappropriate; therefore, such examinations are responsible 
of an unjustified cost for individuals or health systems and 
unnecessary radiation exposure [66].

Our main finding is that overall quality of guidelines 
has improved since last revision [13, 14], as only one was 
rated below acceptable quality, while the others ranged from 
acceptable to high quality.

The highest scores were found in domain 1 (“Scope and 
purpose”) and in domain 4 (“Clarity of presentation”). This 
can be probably due to the clinical address of the guide-
lines, particularly for domain 1, as LBP patients are tradi-
tionally well described throughout a large number of signs 
and symptoms (an example is the “red flags” always cited 
in the literature). In this sense, LBP guidelines are mainly 
addressed to clinicians. High scores in domain 4 are also 
closely connected to the clinical focus: If guidelines should 
be easily consulted, simplicity and clarity are certainly two 
crucial requisites.

Domain 2 (“Stakeholder involvement”) was character-
ized by the highest variability between the guidelines. This 

could be related to the variability in the composition of the 
authors’ specializations: Only three guidelines had a radi-
ologist among authors (Table 2). The role of radiologists 
in LBP decision-making remains negligible, as shown in 
the composition of the authors for each assessed guideline. 
As demonstrated by the results, the involvement of radiolo-
gists among the authors increases every single domain of 
evaluation. We did not compare previous studies’ evalua-
tors’ specialization to check if the presence of radiologists 
determined a better quality also in previous guidelines. We 
may argue that involvement of radiologists in this kind of 
guidelines may improve clinical applicability and patient 
management.

Domain 3 (“Rigor of development”) and domain 6 (“Edi-
torial independence”) are on average worse than the other 
domains, but it has to be noted how improvement occurred 
since the first evaluation [13]. This is particularly true for 
domain 6 and we believe that AGREE instrument can play a 
major role in guiding and helping guideline writing.

Lowest scores were found on domain 5 (“Applicability”) 
and may be related to the wide targets regarding population 
and outcomes. One of them is imaging indications, where 
radiologists may find several issues, especially regarding 
appropriateness. Another issue is related to the different 
healthcare systems in the world: Managing and evaluating 
recommendations imply to relate the results to the different 
way LBP patients are assisted (private healthcare or public 
health systems) and how much resources are dedicated to 
that.

Considering all guidelines in our evaluation, only one had 
a “low” overall score, while half of them were rated as of 
“high” quality. Two of the guidelines, as reported in Table 3, 
were previously compared, and nearly perfect agreement 
was found with the scores of Van Bouwmeester et al. [14]. 
With this evidence for robustness of the AGREE tool, we 
therefore compared all the previously evaluated guidelines 
in Van Tulder et al. [13] and Bouwmeester et al. [14]. As 
shown in Fig. 4, since the adoption of AGREE standard, the 
quality of guidelines has pushed forward from the beginning. 
Differently from Bouwmeester et al. [14] (who found that 
“adding more than 3 appraisers did not consistently improve 
reliability”), we followed the recommendations by MacDer-
mid et al. [67] (who recommend in the AGREE II Manual 
“… that each guideline be assessed by at least 2 appraisers, 
and preferably 4, as this will increase the reliability of the 
assessment”). Indeed, we used four independent appraisers 
from different countries to improve not only the reliability of 
the assessment, but also the quality of the evaluations with 
a critical judgment of the guidelines.

Some limitations should be taken into account. First, the 
AGREE II tool does not assess the consistency of guidelines 
with the published evidence and does not evaluate the clini-
cal content of guidelines. These two limitations are common 

Table 3   Comparison of two guidelines (Refs. [51, 57]) evaluated by 
previous group (Bouwmeester [14]) and this work (see column pre-
sent)

Evaluated by Ref. [51] Ref. [57]

Ref. [14] Present Ref. [14] Present

Domains
1. Scope and purpose 61 65 89 92
2. Stakeholder 

involvement
58 53 46 71

3. Rigor of develop-
ment

88 73 95 79

4. Clarity and presen-
tation

100 81 92 93

5. Applicability 44 68 56 34
6. Editorial independ-

ence
42 54 83 75

Mean 66 66 77 74
Quality Average Average Average High
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to many similar tools. Then, the experience of the reviewers 
was quite variable. However, having averaged all evaluations 
has certainly tempered this drawback.

In conclusion, our analysis revealed that half of the 
assessed guidelines on LBP have high quality. The domain 
“Applicability” was the most critical in terms of overall 
score, probably due to the wide range of physicians to whom 
these guidelines are addressed. Future guidelines might take 
this into account to improve clinical applicability.
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