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INTRODUCTION

Abstract

Objective: To appraise the quality of low back pain (LBP) clinical practice
guidelines (CPG) that include interventional management recommendations
and to associate their quality with characteristics including publication year and
creating organization.

Type: Systematic Review.

Literature Survey: LBP (subacute or chronic) CPGs in English (symptom
based, governmental or professional society created, January 1990-May 2020)
were found using MEDLINE, EMBASE, CINAHL, Ortho Guidelines, CPG
Infobase, ECRI, Guidelines International Network, NICE, and SIGN.
Methodology: In this third order systematic review, search results were
deduplicated, title and abstract screened by two independent reviewers, and full
texts reviewed by four reviewers. Discrepancies were resolved by a third reviewer.
Resulted CPGs were appraised using the Appraisal of Guidelines for Research and
Evaluation (AGREE II) Tool by four appraisers each. Association of their quality with
creating organization, geographical region, and year of creation was calculated.
Synthesis: Seven hundred fourteen screened documents resulted in 21 final
CPGs. On appraisal, average overall CPG quality was 5.2 (range 2.5-6.75).
Domain 5 (applicability) had the lowest average (44%) and domain 4 (clarity of
presentation) had the highest average score (82%). For overall recommenda-
tion, 16 received “yes” or “yes with modifications,” six received unanimous
“yes” and two unanimous “no” votes. The interrater agreement of domain scor-
ing was excellent (0.8-1.0; p < .001). There was no association found between
quality of CPG and (1) year of publication (R? = 0.0006), (2) whether the CPG
was updated or new (p = .17), and (3) region of publication (p = .37).
Conclusions: The majority of the 21 CPGs identified in this systematic review
were of high quality, but overall quality and recommendation ratings were vari-
able. The quality of appraised CPGs showed no association with their charac-
teristics. Some domains such as ‘“applicability” scored uniformly lower,
revealing opportunity for improvement in future CPG development. LBP CPGs
should be scrutinized before adopting their recommendations.

medical conditions contributing to disability in the
United States.? In 2011, the Institute of Medicine
(IOM) estimated LBP’s financial impact on the U.S.

Chronic low back pain (LBP)—and its associated
syndromes—is a highly prevalent (84% lifetime inci-
dence) medical condition that also poses a high soci-
etal burden.” In 2010, LBP ranked first among

health care system to be from $560 to $630 billion
USD per year,® with indirect costs estimated at six
times the direct cost.*

© 2022 American Academy of Physical Medicine and Rehabilitation. This article has been contributed to by US Government employees and their work is in the public

domain in the USA.
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QUALITY OF LOW BACK PAIN GUIDELINES

There is high variability in the medical care given to
patients with LBP, particularly in interventional pain man-
agement.®> The top 10% of providers who perform inter-
ventions performed nine times more procedures per
patient when compared with the bottom 10% and 4.5
times more procedures than the median provider.® Over
the last few decades, there has been an increase in inter-
ventional management of LBP. Between 2000 and 2011,
all interventional techniques (except for implantables,
continuous epidurals, intra-articular injections, trigger
point and ligament injections, peripheral nerve blocks,
and vertebroplasty procedures) increased 228%.3

It is therefore important to review the available evi-
dence to determine if the current practices are in line
with evidence-based recommendations. However, it is
impractical to expect clinicians to keep abreast of the
vast amount of literature related to the diagnosis and
treatment of LBP.® Clinical practice guidelines (CPGs)
are an evidence-synthesis tool that facilitates transla-
tion of research into clinical practice. CPGs provide a
set of evidence-based clinical recommendations on a
specific clinical condition or circumstance intended to
improve quality of care and decrease variability in prac-
tices and health care costs. CPGs are defined by the
IOM as “statements that include recommendations
intended to optimize patient care that are informed by a
systematic review of evidence and an assessment of
the benefit and harms of alternative care options.”’
Although there are many LBP CPGs, their quality and
clinical relevance are highly debated.

CPGs are important to the optimal medical treat-
ment of LBP, but because of a number of barriers, are
inconsistently implemented in clinical practice. These
barriers include lack of understanding of the CPG, com-
patibility concerns between current practices and CPG,
lack of CPG relevance to practice, and possibly low
level of practitioner agreement with the CPG.2 Addi-
tional barriers include lack of comprehension of the
CPG development process, including how they can be
applied to practice. CPGs in and of themselves can
also have disagreeing or conflicting evidence.

In addition to implementation problems, the value
and impact of CPGs themselves remains variable.’
CPG development is not a standardized process, and
therefore in some situations the validity of recommen-
dations is called into question. Barriers to proper devel-
opment of CPGs can include bias from conflicts of
interest, inappropriate and poor methodological quality,
poor writing and ambiguous presentation, recommenda-
tions that are too restrictive with elimination of clinician
autonomy, and overzealous and inappropriate recom-
mendations (either positive, negative, or noncommittal).

The Appraisal of Guidelines for Research & Evalua-
tion Il (AGREE 1) tool provides a systematic way of
appraising the variability in CPG development and qual-
ity. The tool is used to assess the quality of CPGs and

give a numbered score so that a CPG’s quality can be
compared with another’s and the evidence and recom-
mendations from the best quality CPGs can be adopted.

Recent AGREE |l appraisals of LBP CPGs that
have been published include Hoydonckx et al., 2019°
and Castellini et al., 2020."° However, there have been
a few new CPGs from a variety of organizations and
with different focuses that have been published since
Hoydonckx’s study. Castellini et al.’s study included
only CPGs from January 2016 to January 2020 and
focused on rehabilitation, pharmacological, and surgical
treatments as a whole.

The aim of this study, was to assess the quality of
currently available CPGs on subacute and chronic LBP
using the AGREE Il instrument and to evaluate associ-
ations between certain characteristics of CPGs (eg,
publishing organization, region of development, and
year of creation) and their quality. CPGs that addressed
interventional management of subacute and chronic
LBP were the focus of our review because of the issues
discussed earlier in this section and practical consider-
ations of the study investigators. As a result, we did not
review CPGs that exclusively addressed management
of acute LBP because we felt they would fall outside
the scope of our review. [Correction added on 04
August 2022, after first online publication: in this ver-
sion, edits have been made in the above paragraph
that do not affect the meaning of the content.]

METHODS
Overview

First, we searched for all appropriate and relevant pub-
lished guidelines. Next, any articles and guidelines that
did not meet criteria were eliminated. Once we identi-
fied the final group of CPGs, we appraised their quality
using the AGREE Il tool.

This study was registered with PROSPERO, the
international prospective register of systematic reviews
(registration number: CRD42020185582), and followed
the guidelines set forth by the Preferred Reporting
Iltems for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Figure 1).""

Search strategy

A comprehensive literature search was conducted by
two medical librarians between May 14-27, 2020 using
the following bibliographic databases from inception:
Ovid MEDLINE (In-Process & Other Non-Indexed Cita-
tions and Ovid MEDLINE 1946 to Present), Ovid
EMBASE (1974 to present), and CINAHL with Full Text
(EBSCO). No article type, date, or language restrictions
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were included in the search. The full Ovid MEDLINE
search strategy is available in Figure 2. Team members
also searched the following guideline databases: The
American Academy of Orthopedics Ortho Guidelines,
CPG Infobase, ECRI, Guidelines International Network,
NICE Evidence Search, and the Scottish Intercollegiate
Guideline Network.

Study selection

The results produced from the database searches were
imported into EndNote, a citation management tool, and
deduplicated. The deduplicated citations were screened
by title and abstract against predetermined inclusion and
exclusion criteria by two independent reviewers, with
discrepancies resolved by a third reviewer. Then, full
texts were reviewed by four reviewers in two groups of
two with discrepancies resolved by a third reviewer.

To be eligible, articles had to meet the following
inclusion criteria:

1. Published international and national clinical prac-
tice guidelines or practice guidelines (referred to as
“guidelines” or “CPGs” from here on) pertaining to
the evaluation and management of LBP

10.

Explicit identification of the document as a “guideline”
Published as full text between January 1990 and
May 2020

Guidelines published by professional societies,
academies, public organizations or similar govern-
ment or nongovernmental health care policy
groups.

LBP guidelines that include recommendations per-
taining to injections/interventions/procedures (referred
to as “injections” from here on)

Guidelines that define LBP based on symptoms, or
as a clinical syndrome, without specific imaging-
based diagnostic criteria

Guidelines that include LBP and related clinical
syndromes (radiculopathy etc.), provided the LBP
only recommendations are separately stated from
other related clinical syndromes. [only relevant
information pertaining to recommendations for LBP
will be extracted]

Most recent complete guideline, including any revi-
sions made on that guideline thereafter

Time frame of LBP, if specified, must include sub-
acute (~6-12 weeks) or chronic (>12 weeks)
Guidelines pertaining to LBP in specified
populations, such as pediatric, geriatric, or adult
populations

)
c
-g Records identified through Additional records identified
S database searching through other sources
% (n=714) (n=769)
)
£
« A A 4
— Records after duplicates removed
(n=578)
E
&
] A 4
5
G Records screened | Records excluded
(n=578) " (n=499)
|
A4
Full-text articles assessed Full-text articles excluded,
F for eligibility with reasons
3 (n=79) (n=64)
2 Not CPGs (n =22)
(] Pertaining to a specific back
L 2 pathology (n = 8)
Not the most recent version of the
_ Studies included in guideline (n=7)
. . Duplicates (n = 6)
qualitative synthesis Not in English (n = 4)
(n = 21) Not intervention focused (n = 4)
Unavailable for a variety of reasons
(for instance, one of the parent
° organizations had gone bankrupt
.g v and disbanded) (n = 4)
i =3 . . . Focused on the acute phase (n = 3)
FIGURE 1 Pre.ferred Reporting Items 3 studies included in St ()
for Systematic Reviews and Meta- £ quantitative synthesis Triplicates (n = 2)
Analyses (PRISMA) flow chart of search (meta-analysis) Imaging focused (n = 1)
. . Focused on one specialty (n = 1)
results. Abbreviation: CPG, clinical (n=21)

practice guidelines
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QUALITY OF LOW BACK PAIN GUIDELINES

Ovid MEDLINE search strategy:

FIGURE 2 Search strategy. Search
strategy used in this systematic review

1. low back pain/ or ((low* adj3 back adj3 pain*) or (low* adj3 back adj3 ache*) or (low*
adj3 backache*) or (loin adj3 pain*) or lumbago or (lumbal adj3 pain*) or (lumbal ad;3
syndrome*) or lumbalgesia or lumbalgia or (lumbar adj3 pain*) or (lumbar adj3 spine ad;j3
syndrome*) or lumbodynia or (lumbrosacral adj3 pain*) or (lumbrosacral adj3 syndrome*) or
(lumbrosacroiliac adj3 strain*)).mp.

2. Injections, Spinal/ or ((spinal adj3 injection®) or (intraspinal adj3 injection*) or (intrathecal
adj3 injection*) or (spinal adj3 infusion*) or (spinal adj3 administration) or (intraspinal adj3
administration) or (intra-spinal adj3 administration)).mp.

3. Injections, Epidural/ or ((epidural adj3 administration) or (epidural adj3 application*) or
(epidural ad;j3 dose*) or (epidural adj3 infiltration*) or (epidural adj3 infusion*) or (epidural
adj3 injection*) or (epidural adj3 medication*) or (epidural adj3 treatment*) or (extradural
adj3 administration) or (extradural ad;j3 infusion*) or (extradural adj3 injection*) or (peridural
adj3 administration) or (peridural ad;3 injection*)).mp.

4. radiofrequency ablation/ or catheter ablation/ or ((radiofrequency adj3 ablation) or (radio

adj3 frequency adj3 ablation) or (radio-frequency adj3 ablation) or RFA).mp.
5. nerve block/ or ((autonomic adj3 block*) or (nerve adj3 block*) or (conduction adj3
block*) or (neurogenic adj3 block*) or (medial adj3 branch adj3 block*)).mp.

6. Injections, Intra-Articular/

7. Injections, Intra-Articular/ or ((intraarticular adj3 administration) or (intraarticular adj3
delivery) or (intraarticular adj3 injection*) or (intraarticular adj3 infusion*) or (intraarticular
adj3 medication*) or (intraarticular adj3 treatment) or (intra-articular adj3 administration) or
(intra-articular adj3 delivery) or (intra-articular adj3 injection*) or (intra-articular ad;3
infusion*) or (intra-articul ar adj3 medication*) or (intra-articular adj3 treatment*) or
(intracoxal adj3 administration) or (joint adj3 infusion*) or (joint adj3 injection*) or
(intrasynovial adj3 administration) or (intrasynovial adj3 injection*)).mp.

8. exp rhizotomy/ or rhizotom*.mp.
9. Glucocorticoids/ or (glucocorticoid* or glycocorticoid*).mp.
10. Steroids/ or (steroid* or cyclosteroid*).mp.

11. spine/ or (spine or spinal or vertebra* or (columna adj3 dorsalis) or (dorsal ad;j3

column)).mp.

12. zygapophyseal joint/ or (zygapophyseal or zygapophysial or zygapophysis or facet*).mp.
13. sacroiliac joint/ or (sacroiliac* or ileosacral or iliosacral or transforamin*).mp.
14. Injections/ or (injection* or injectable* or shot* or intervention* or procedur*).mp.

15.11or 12 or 13
16. 14 and 15

17. Guideline/ or Guidelines as Topic/ or Practice Guideline/ or guideline*.mp.

18.1and 16 and 17

Exclusion criteria included:

1. Documents that are not guidelines (reviews, opin-

ions, original research etc.)

Guidelines under development

Complete guidelines with older publications dates

superseded by more recent complete guidelines

4. Guidelines on LBP with no recommendations per-
taining to injections

5. Guidelines focusing only on surgical treatment
of LBP

6. Guidelines focusing only on diagnostic or radio-
logic/imaging aspects of LBP

7. Guidelines only pertaining to the acute time frame
of LBP management

8. Guidelines on LBP that have specific imaging-
based diagnostic criteria [spondylolisthesis, com-
pression fractures, etc.]

9. Guidelines that do not clearly define LBP as a
symptom-based diagnosis

10. Guidelines published by insurance companies or
industry

w N

11. Guidelines specific to one institution or one spe-
cialty [spine surgery, chiropractors etc.]

12. Clinical practice standards, defined as consensus
statements or opinions, reached by non-evidence-
based means

13. Guidelines published in a language other than
English

CPGs that addressed acute LBP were included if they
also addressed subacute and chronic LBP. In total,
after a full-text review, 21 articles reporting findings and
recommendations of CPGs, met the study criteria. See
“CPG Search and Selection” in the Results section,
including Figure 1 the PRISMA flow diagram outlining
the study selection process, for more information.

Quality assessment of guidelines
The quality of the CPGs was assessed using the

AGREE |l tool (Figure 3). It comprises 23 items
across six domains. The six domains include scope
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and purpose, stakeholder involvement, rigor of devel-
opment, clarity of presentation, applicability, and edi-
torial independence. Each item was judged on a
7-point Likert scale ranging from 1, corresponding to
strongly disagree, to 7, corresponding to strongly
agree. Each of the 21 CPGs was assessed by four
appraisers. There were six appraisers in total, each
appraiser evaluating 14 CPGs. The appraisers
assessed each CPG by rating 23 items (7-point
scale) and providing a summative overall quality rat-
ing (7-point scale), and CPG recommendation (rec-
ommend, not recommend, or recommend with
modifications).

Interrater reliability

Interrater reliability was assessed by calculating
intraclass correlation coefficients (ICCs). ICCs were
calculated using the scores given by all four raters for
all 21 CPGs. The ICC calculations included ICC for all
items of all domains of all CPGs, ICCs for each domain
(1-6) for all CPGs, and ICC for all CPG final scores.
The ICCs were computed using analysis of variance
(ANOVA) modeling calculated via SPSS Statistics

Item | Content

(from IBM). The higher the ICC calculation, the more
reliable the ratings.

CPG characteristic association with quality

CPGs were also divided into groups based on charac-
teristic (year of publication, updated vs. new, region of
publication) for analysis of association between these
characteristics and the quality of CPGs in each group.
The association between year of publication and quality
of CPG was examined using linear regression analysis.
The association between quality of CPG and whether a
CPG was an update or new was examined using a t-
test. For region of publication (United States,
United Kingdom, Europe, other) and quality of CPG,
the association was analyzed using an ANOVA test.

RESULTS
CPG search and selection

The initial search yielded 714 documents. Five hundred
seventy eight remained after deduplication. Four

Domain

1 The overall objective(s) of the guideline is (are) specifically described. Scope and Purpose
2 The health question(s) covered by the guideline is (are) specifically
described.
3 The population (patients, public, etc.) to whom the guideline is meant to apply
is specifically described.
4 The guideline development group includes individuals from all relevant Stakeholder
professional groups. Involvement
5 The views and preferences of the target population (patients, public, etc.)
have been sought.
The target users of the guideline are clearly defined.
Systematic methods were used to search for evidence. Rigour of

6
7
8 The criteria for selecting the evidence are clearly described.
9

Development

The strengths and limitations of the body of evidence are clearly described.
10 | The methods for formulating the recommendations are clearly described.

11 The health benefits, side effects, and risks have been considered in
formulating the recommendations.

12 | Thereis an explicit link between the recommendations and the supporting

evidence.

13 | The guideline has been externally reviewed by experts prior to its publication.
14 | A procedure for updating the guideline is provided.

15 | The recommendations are specific and unambiguous. Clarity of

16 | The different options for management of the condition or health issue are Presentation
clearly presented.

17 | Key recommendations are easily identifiable.

18 | The guideline describes facilitators and barriers to its application. Applicability

19 | The guideline provides advice and/or tools on how the recommendations can
be put into practice.

20 | The potential resource implications of applying the recommendations have
been considered.

21 | The guideline presents monitoring and/or auditing criteria.

22 | The views of the funding body have not influenced the content of the Editorial
guideline. Independence

FIGURE 3 The appraisal of guidelines for 23
research & evaluation Il (AGREE lI) tool >
[Correction added on 04 August 2022, after first
online publication: Figure 3 has been replaced in
this version and citation 33 added.]

Competing interests of guideline development group members have been
recorded and addressed.

a: Extracted from the AGREE Il instrument

https://doi.org/10.1371/journal.pone.0174831.t001
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6 QUALITY OF LOW BACK PAIN GUIDELINES
TABLE 1 Characteristics of appraised clinical practice guidelines
Developer Original or
Number CPG (location) adaptation, edition Focus/scope Search source
1 An Update of Comprehensive ASIPP (United Original, fifth Interventional techniques MEDLINE
Evidence-Based Guidelines States) for chronic spinal pain
for Interventional Techniques persisting beyond
in Chronic Spinal Pain. Part I: 6 months
Introduction and General
Considerations PLUS Part II:
Guidance and
Recommendations
2 Low back pain and sciatica in over National Institute for  Original, second Low back pain and sciatica NICE
16s: assessment and Health and Care in people aged 16 and
management Excellence over. Physical,
(United psychological,
Kingdom) pharmacological, and
surgical treatments
3 National Clinical Guidelines for Danish Health Original, first Nonsurgical interventions Hand search
non-surgical treatment of Authority for recent onset
patients with recent onset low (Denmark) (<12 weeks).
back pain or lumbar Nonspecific back pain
radiculopathy and lumbar
radiculopathy
4 Low back pain: early management NCCPC (United Original, first Physical, psychological, Hand search
of persistent non-specific low Kingdom) pharmacological, and
back pain invasive procedures for
chronic nonspecific low
back pain lasting longer
than 6 weeks but less
than 12 months
5 Health Care Guideline: Adult ICSI (United States) Original, 16th Treatment algorithm for ECRI
Acute and Subacute Low Back adults age 18 and over
Pain. Sixteenth Edition who have acute or
subacute (<12 weeks)
symptoms of low back
pain or radiculopathy.
6 Evidence-Based Clinical NASS (United Original, first Diagnosis guidelines. Hand search
Guidelines for Multidisciplinary States) Medical +
Spine Care: Diagnosis and psychological, PM&R-
Treatment of Low Back Pain specific, interventional,
and surgical treatments
for nonspecific low back
pain that does not
radiate lower than the
knee in individuals 18
and older
7 Consensus practice guidelines on  ASRA (United Original, first Radiofrequency ablation, MEDLINE
interventions for lumbar facet States) nerve blocks, and intra-
joint pain from a multispecialty, articular injections for
international working group lumbar facet pain
8 Chapter 4 European guidelines for COST B13 Working  Original, third Diagnosis, physical Hand search
the management of chronic Group on treatments,
nonspecific low back pain Guidelines for psychological
Chronic Low interventions,
Back Pain pharmacology, and
(European invasive procedures for
Union) chronic nonspecific
pain
9 Evidence-Informed Primary Care  Toward Optimized Original, third Comprehensive review of  Canadian CPG
Management of Low Back Practice interventions for InfoBase
Pain (Canada) nonspecific low back
pain
(Continues)
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TABLE 1 (Continued)
Developer Original or
Number CPG (location) adaptation, edition Focus/scope Search source
10 Comprehensive Evidence-Based  ASIPP (United Original, first Primarily invasive Hand search
Guidelines for Facet Joint States) interventions for facet
Interventions in the joint pain/chronic spinal
Management of Chronic pain
Spinal Pain: American Society
of Interventional Pain
Physicians (ASIPP)
Guidelines
11 Interventional Therapies, Surgery, American Pain Original, first Primarily invasive options MEDLINE
and Interdisciplinary Society (United for chronic nonradicular
Rehabilitation for Low Back States) and radicular back pain
Pain
12 Low Back Pain and Radicular KCE (Belgium) Original, first Interventions (covers Guidelines
Pain: Assessment and pharmacology, International
Management noninvasive, and Network
invasive options) for
chronic low back pain
without serious
underlying cause and
radicular pain in
individuals 18 years
and older
13 Nonsurgical treatments for The Spine Journal Original, first Nonsurgical interventions MEDLINE
patients with radicular pain (South Korea) for patients 18 and
from lumbosacral disc older presenting with
herniation low back and radicular
leg pain and diagnosed
with lumbosacral disc
herniation
14 Responsible, Safe, and Effective ~ ASIPP (United Original, first Regenerative medicine Hand search
Use of Biologics in the States) techniques in treatment
Management of Low Back of low back and
Pain: American Society of extremity pain
Interventional Pain Physicians
(ASIPP) Guidelines
15 VA/DoD Clinical Practice The Diagnosis and  Original, second Diagnosis and nonsurgical ECRI
Guideline for Diagnosis and Treatment of treatments for adults
Treatment of Low Back Pain Low Back Pain with low back pain
Work Group
(United States)
16 Dutch Multidisciplinary Guideline  Dutch Original, first Invasive treatment (e.g., MEDLINE
for Invasive Treatment of Pain Multidisciplinary injections and
Syndromes of the Panel surgeries) of
Lumbosacral Spine (Netherlands) degenerative
uncomplicated spinal
low back pain
syndromes.
17 Evidence-Based Clinical Practice  Clinical Practice Adaptation, first Clinical assessment, Guidelines
Guidelines for Management of Guidelines pharmacological and International
Persistent Non-Specific Low Subcommittee non-pharmacological Network
Back Pain (Saudi Arabia) treatments, and
referrals to surgery for
persistent non-specific
back pain
18 Guideline update for the Collaboration Original, second Detailed exploration into MEDLINE
performance of fusion between different injection
procedures for degenerative physicians therapies for chronic,
disease of the lumbar spine. across the degenerative low back
Part 13: Injection therapies, United States pain
low-back pain, and lumbar (United States)
fusion
(Continues)
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TABLE 1 (Continued)

Developer Original or

Number CPG (location) adaptation, edition Focus/scope Search source

19 Low back and radicular pain: a British Pain Society ~ Original, first Pathway to primary care MEDLINE
pathway for care developed by (United management of low
the British Pain Society Kingdom) back pain, including

diagnosis, treatment,
and referrals.

20 The management of acute/ University of Original, first Diagnosis, prognosis, Guidelines
subacute soft tissue injuries to Adelaide and treatment, and International
the low back: evidence update WorkCover SA prevention of acute/ Network
and recommendations for (Australia) subacute (<3 months)
clinical practice soft tissue injuries to

the low back. Target
population is
employees older than
16 years of age who
had sustained acute/
subacute low back soft
tissue injury.
21 Chronic nonspecific RSSP (Russia) Original, first Primarily diagnostic and Forward citations

(musculoskeletal) low back
pain. Guidelines of the
Russian Society for the Study
of Pain (RSSP)

nonsurgical treatment
options for chronic
nonspecific
musculoskeletal low
back pain

Abbreviations: ASIPP, American Society of Interventional Pain Physicians; ASRA, American Society of Regional Anesthesia & Pain Medicine; CPG, clinical
practice guideline; DoD, Department of Defense; ECRI, Emergency Care Research Institute; ICSI, Institute for Clinical Systems Improvement; KCE, Belgian
Health Care Knowledge Centre; MEDLINE, Medical Literature Analysis and Retrieval System Online; NASS, North American Spine Society; NCCPC, National
Collaborating Centre for Primary Care; NICE, National Institute of Health and Care Excellence; RSSP, Russian Society for the Study of Pain; VA, Veterans

Affairs.

hundred ninety-nine were then screened out based on
criteria. Seventy-nine articles were selected for full-text
review. The full-text reviews were conducted in two
groups of two, each evaluating half of the full texts, with
discrepancies resolved by a third reviewer. Of the 79 full
texts, 64 were excluded (see specific exclusion rea-
sons in Figure 1). This resulted in an initial selection of
26 full texts for CPG appraisal, but after additional
review, a final total of 15 texts were identified for the
next step.

Handsearching and forward citations were gathered
and deduplicated, producing 769 additional citations for
screening. Those citations went through an identical
process to the initial search. The forward citations
yielded one additional CPG, and the handsearching
yielded an additional five CPGs.

In total, after a full-text review, 21 articles met the
study criteria. See Figure 2 the PRISMA flow diagram
outlining the study selection process.

CPG characteristics

The 21 CPGs included 5 from hand searches, 7 from
MEDLINE, 1 from NICE, 1 from forward citations, 2 from
ECRI, 1 from Canadian CPG InfoBase, 1 from CINAHL,
and 3 from Guidelines International Network. These
CPGs were developed in countries all around

the world, including the United States (n = 9), the
United Kingdom (n = 3), Denmark (n = 1), Russia
(n = 1), South Korea (n = 1), Australia (n = 1), Canada
(n = 1), Belgium (n = 1), Saudi Arabia (n = 1), the
Netherlands (n = 1), and the European Union (n = 1).
Seven of the CPGs were updated, and 14 were new.
Of the updated CPGs, three were second edition, two
were third edition, one was fifth edition, and one was
16th edition. Only one of the CPGs was an adaptation
(Evidence-Based Clinical Practice Guidelines for Man-
agement of Persistent Non-Specific Low Back Pain);
the rest were original. Refer to Table 1 for more infor-
mation on the respective 21 CPGs.512-31

AGREE Il domain, overall quality, and
recommendation scores

The average overall quality scores of the CPGs calcu-
lated using the AGREE Il tool ranged from 2.5 (21:
Chronic nonspecific [musculoskeletal] low back pain.
Guidelines of the Russian Society for the Study of Pain
[RSSP]) to 6.75 (2: Low back pain and sciatica in over
16s: assessment and management [NICE], and 6:
Evidence-Based Clinical Guidelines for Multi-
disciplinary Spine Care: Diagnosis and Treatment of
Low Back Pain [NASS]). Six CPGs had an average
overall quality score above 6 (CPGs #1, 2, 5, 6, 12, 15),
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TABLE 2 Average domain scores and net averages of appraised clinical practice guidelines. [Correction added on 04 August 2022, after
first online publication: the header of column one has been updated in this version and a new column “CPG” has been added. Footnotes have
been added to Table 2 as well.]

Number CPG

Domain1 Domain2 Domain3 Domain4 Domain5 Domain 6 Average

1

10

11

12

13

14

15

16

17

18

19

An Update of Comprehensive Evidence-Based 90%
Guidelines for Interventional Techniques in
Chronic Spinal Pain. Part I: Introduction and
General Considerations PLUS Part II:

Guidance and Recommendations

Low back pain and sciatica in over 16s: 93%
assessment and management

National Clinical Guidelines for non-surgical 88%
treatment of patients with recent onset low
back pain or lumbar radiculopathy

Low back pain: early management of persistent 93%
non-specific low back pain

Health Care Guideline: Adult Acute and 92%
Subacute Low Back Pain. Sixteenth Edition

Evidence-Based Clinical Guidelines for 94%
Multidisciplinary Spine Care: Diagnosis and
Treatment of Low Back Pain

Consensus practice guidelines on interventions  69%
for lumbar facet joint pain from a
multispecialty, international working group

Chapter 4 European guidelines for the 78%
management of chronic nonspecific low
back pain

Evidence-Informed Primary Care Management  82%
of Low Back Pain

Comprehensive Evidence-Based Guidelines for 86%
Facet Joint Interventions in the Management
of Chronic Spinal Pain: American Society of
Interventional Pain Physicians (ASIPP)
Guidelines

Interventional Therapies, Surgery, and 85%
Interdisciplinary Rehabilitation for Low Back
Pain

Low Back Pain and Radicular Pain: 86%
Assessment and Management

Nonsurgical treatments for patients with 89%
radicular pain from lumbosacral disc
herniation

Responsible, Safe, and Effective Use of 65%

Biologics in the Management of Low Back
Pain: American Society of Interventional
Pain Physicians (ASIPP) Guidelines

VA/DoD Clinical Practice Guideline for 93%
Diagnosis and Treatment of Low Back Pain

Dutch Multidisciplinary Guideline for Invasive 75%
Treatment of Pain Syndromes of the
Lumbosacral Spine

Evidence-Based Clinical Practice Guidelines for 86%
Management of Persistent Non-Specific Low
Back Pain

Guideline update for the performance of fusion  58%
procedures for degenerative disease of the
lumbar spine. Part 13: Injection therapies,
low-back pain, and lumbar fusion

Low back and radicular pain: a pathway for care 68%
developed by the British Pain Society

64%

82%

54%

75%

61%

85%

44%

75%

57%

58%

69%

81%

43%

44%

90%

63%

63%

32%

68%

86%

88%

70%

77%

80%

94%

64%

69%

63%

86%

86%

95%

59%

80%

82%

61%

62%

47%

35%

82%

90%

82%

90%

90%

97%

83%

89%

90%

86%

88%

96%

83%

74%

93%

72%

81%

60%

50%

29%

72%

22%

40%

65%

30%

27%

36%

52%

38%

50%

82%

18%

45%

65%

36%

66%

15%

55%

96%

69%

77%

71%

90%

77%

58%

29%

27%

90%

94%

94%

48%

90%

69%

58%

60%

75%

65%

75%

82%

66%

74%

80%

80%

58%

63%

62%

74%

79%

89%

57%

66%

82%

61%

70%

48%

57%

(Continues)
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TABLE 2 (Continued)

Number CPG Domain1 Domain2 Domain3 Domain4 Domain 5 Domain 6 Average
20 The management of acute/ subacute soft tissue  90% 69% 75% 83% 65% 40% 70%
injuries to the low back: evidence update
and recommendations for clinical practice
21 Chronic nonspecific (musculoskeletal) low back  32% 21% 18% 57% 14% 48% 32%
pain. Guidelines of the Russian Society for
the Study of Pain (RSSP)
Average 81% 62% 70% 82% 44% 68% 68%

Domains of the AGREE Il tool: Domain 1: scope and purpose, domain 2: stakeholder development, domain 3: rigor of development, domain 4: clarity of

presentation, domain 5: applicability, domain 6: editorial independence.

Percentages signify what proportion of possible points a CPG was awarded in each domain of the AGREE |l tool (100% would signify that a CPG scored a perfect

score in that domain).

eight CPGs had a score between 5 and 6 (CPGs #4, 7,
8, 9, 10, 11, 14, 20), four CPGs had a score between
4 and 5 (3, 13, 16, 17), two had a score between 3 and
4 (CPGs #18, 19), and only one had a score less than
3 (CPG #21). See Table 2 for more details on the aver-
age overall scoring of each CPG.

Domain 5 (applicability) had the lowest average per-
cent score at 44%, and domain 4 (clarity of presenta-
tion) had the highest overall average percent score at
82%. All domains except for domain 5 had an average
percent score of at least 60%.

Table 3 reports the overall recommendation results.
Sixteen CPGs received only “yes” or “yes with modifi-
cation” recommendations. Five CPGs received at least
1 vote for “no” recommendation (CPGs #16, 17, 18,
19, 21). Six CPGs only received “yes” votes (CPGs #1,
2, 6, 8, 11, 12). Only two CPGs received only “no”
votes (CPGs #19, 21).

The CPGs examined in this study were dated from
2009 to 2020. We found no association between year
of CPG creation and quality, with the R® = 0.0006.
[Correction added on 04 August 2022, after first online
publication: Figure 4 and its callout have been removed
from this version.]

We similarly analyzed the association between
whether a CPG was an update or new and the overall
quality score using a t-test. There were 7 updated
CPGs out of the 21 total and ranged from second
update to 16th update. T-test revealed no statistically
significant differences (p = .17) between the quality of
updated CPGs and new CPGs.

Analysis of association between region of publica-
tion and overall quality score of CPGs revealed:
Regions (mean overall quality scores): United States
(5.56), United Kingdom (5.42), Europe (5.19), and non-
US/UK/Europe (4.45). An ANOVA test revealed no sta-
tistically significant differences between the mean qual-
ity scores of CPGs from these regions (p = .37).

Interrater reliability

Table 4 reports the interrater reliability results (calcu-
lations were conducted for each domain separately,

with all 21 CPGs included in the calculation). Ran-
dom ICC calculations ranged from .792 (for domain
4, clarity of presentation, and for domain 6, editorial
independence) to .960 (for domain 3, rigor of devel-
opment). All p values were <.001. Overall, these cal-
culations revealed that the ratings given by each
evaluator for each domain was reliable across
all CPGs.

DISCUSSION

The quality (lowest possible score = 1; highest possible
score = 7) of appraised CPGs spanned from an aver-
age overall quality score of 2.5%° to 6.75."®2” The aver-
age overall quality score for all 21 CPGs was 5.20 with
14 out of 21 CPGs with an overall quality score =5.
Most of the CPGs appraised were of moderate to high
quality. In addition, given 16 of the 21 CPGs received
“yes” only or “yes with modification” recommendations
(13 with 250% “yes” recommendation), and only 5 of
the 21 CPGs received =1 vote for “no” recommenda-
tion, there is further support that the majority of the
appraised CPGs are of high quality. This review pro-
vides an appraisal of the quality of available LBP
CPGs, which can inform future development of higher
quality CPGs. Recommendations made in higher qual-
ity CPGs can be more reliably used to guide clinical
practice.’® [Correction added on 04 August 2022, after
first online publication: in this version, edits have been
made in the above paragraph that do not affect the
meaning of the content.]

This appraisal shared many similarities and differ-
ences with other similar appraisals.®'® The average
domain scores in this study ranged from 44% (domain
5) to 82% (domain 4), whereas Castellini et al.’s
study'® ranged from 11% (domain 5) to 67% (domain
6) and in Hoydonckx et al.’s appraisal® ranged from
43.7% (domain 5) to 94.4% (domain 1). The average
overall quality score was 68% in this study versus
42%"'° and 67.5%° in the comparison studies. The
largest difference in domain score was 32% for
domain 4 between our appraisal and Castellini et al.
and in domain 6 (15.2%) between our appraisal and
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TABLE 3 Overall quality scores and recommendation ratings of appraised clinical practice guidelines. [Correction added on 04 August 2022,
after first online publication: the header of column one has been updated in this version and a new column “CPG” has been added. Footnotes
have been added to Table 3 as well.]

Average overall Yes, with

Number CPG quality score Yes modifications No

1 An Update of Comprehensive Evidence-Based Guidelines for 6 100% 0% 0%
Interventional Techniques in Chronic Spinal Pain. Part I:
Introduction and General Considerations PLUS Part II:
Guidance and Recommendations

2 Low back pain and sciatica in over 16s: assessment and 6.75 100% 0% 0%
management

3 National Clinical Guidelines for non-surgical treatment of patients 475 50% 50% 0%
with recent onset low back pain or lumbar radiculopathy

4 Low back pain: early management of persistent non-specific low 5.75 75% 25% 0%
back pain

5 Health Care Guideline: Adult Acute and Subacute Low Back 6 50% 50% 0%
Pain. Sixteenth Edition

6 Evidence-Based Clinical Guidelines for Multidisciplinary Spine 6.75 100% 0% 0%
Care: Diagnosis and Treatment of Low Back Pain

7 Consensus practice guidelines on interventions for lumbar facet 5 25% 75% 0%
joint pain from a multispecialty, international working group

8 Chapter 4 European guidelines for the management of chronic 5.25 100% 0% 0%
nonspecific low back pain

9 Evidence-Informed Primary Care Management of Low Back Pain 5 50% 50% 0%

10 Comprehensive Evidence-Based Guidelines for Facet Joint 5.5 75% 25% 0%
Interventions in the Management of Chronic Spinal Pain:
American Society of Interventional Pain Physicians (ASIPP)
Guidelines

11 Interventional Therapies, Surgery, and Interdisciplinary 5.75 100% 0% 0%
Rehabilitation for Low Back Pain

12 Low Back Pain and Radicular Pain: Assessment and 6.5 100% 0% 0%
Management

13 Nonsurgical treatments for patients with radicular pain from 4.5 25% 75% 0%
lumbosacral disc herniation

14 Responsible, Safe, and Effective Use of Biologics in the 5.25 25% 75% 0%
Management of Low Back Pain: American Society of
Interventional Pain Physicians (ASIPP) Guidelines

15 VA/DoD Clinical Practice Guideline for Diagnosis and Treatment 6.25 75% 25% 0%
of Low Back Pain

16 Dutch Multidisciplinary Guideline for Invasive Treatment of Pain 4.25 0% 50% 50%
Syndromes of the Lumbosacral Spine

17 Evidence-Based Clinical Practice Guidelines for Management of 4.5 25% 0% 75%
Persistent Non-Specific Low Back Pain

18 Guideline update for the performance of fusion procedures for 3.5 0% 25% 75%
degenerative disease of the lumbar spine. Part 13: Injection
therapies, low-back pain, and lumbar fusion

19 Low back and radicular pain: a pathway for care developed by 3.75 0% 0% 100%
the British Pain Society

20 The management of acute/ subacute soft tissue injuries to the 5.75 50% 50% 0%
low back: evidence update and recommendations for clinical
practice

21 Chronic nonspecific (musculoskeletal) low back pain. Guidelines 2.5 0% 0% 100%

of the Russian Society for the Study of Pain (RSSP)

Quality score is the grade of overall quality in the AGREE |l tool. Graded using a 7 point Likert scale (with 1 being the lowest possible quality and 7 being the
highest possible quality).

“yes” vs “yes with modification” vs “no” is in response to the question “I would recommend this guideline for use” as part of the AGREE || tool.

The % indicates what % of reviewers gave each CPG each recommendation grade as part of the AGREE Il tool.
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Hoydonckx et al. Domain 5 (applicability) had the low-
est average domain score in all three studies, which
is not uncommon for rehabilitation CPGs.>? Improving
the quality of information in the applicability and
implementability domains in future LBP CPGs is rec-
ommended so that clinicians and practices can better
use such CPGs to more make evidence-informed
changes to their clinical practices.

Our appraisal differed from these studies for a num-
ber of reasons. First, the Castellini et al. appraisal
focused on a variety of therapies (surgery, rehabilita-
tion, pharmacologic), whereas our appraisal focused
only on CPGs that included interventional treatments.
Second, the four appraisers in Castellini et al. went
through two “calibration rounds” on a sample of four
unrelated CPGs, whereas the appraisers in our study
completed the recommended training on the AGREE |l
website. Therefore, differences in familiarity with the
AGREE Il tool could have contributed to the differences
noted in the quality scores between our studies.
Although there were some common CPGs that over-
lapped in both appraisals,*'®2%293" most CPGs did
not overlap. Therefore, the differences in quality of
CPGs noted in the two studies, were most likely due to
true differences in the quality of individual CPGs
appraised and not due to differences in the appraisal
methodology. The overall quality score mean was also
within one point between our appraisal and Hoydonckx
et al. Hoydoncx et al. included CPGs on topics poten-
tially tangential to LBP, such as neuropathic pain,
which may have contributed to the difference.’

Region of publication did not have a significant
effect on appraised quality of CPGs. The overall aver-
age quality score for all CPGs was 5.20. For US CPGs,
the average was 5.56. For CPGs created by UK organi-
zations, the average was 5.42. For CPGs from Europe,
the average was 5.19, and for CPGs from the rest of
the world, the average was 4.45 (although of note, with-
out CPG #21, which had an overall quality score of 2.5,
the average was 4.94). Based on a one-way ANOVA,
no association was found between region of publication
and quality of CPG, with p = .37. It is comforting to note

that despite differences in composition of CPG devel-
opment groups as well as background and cultural dif-
ferences, the CPG development process and the body
of literature that the CPGs included were sufficiently
sound such that the quality of CPGs produced by these
regions did not vary significantly.

The domain scores of the CPGs not from the
United States, United Kingdom, or Europe scored lower
than those from the United States, United Kingdom, and
Europe in every domain, except for domain 4 (clarity of
presentation) where the non-US/UK/Europe group aver-
age was 79% compared to 77% for the United Kingdom.
For the CPGs from the United States, United Kingdom,
and Europe, the domain averages were closest in
domain 1 (scope and purpose; United States 81%,
United Kingdom 85%, Europe 82%) and overall average
(United States 71%, United Kingdom 71%, Europe
70%). The greatest difference between domain aver-
ages was in domain 4 (clarity of presentation) where the
United Kingdom was 77% as opposed to 84% for the
United States and 85% for Europe, domain 5 (applicabil-
ity) for which the United Kingdom was 56%, the United
States was 40%, and Europe 44%, and domain 6 (edito-
rial independence) where the United States was 82%,
the United Kingdom was 68%, and Europe was 65%.
Overall, despite some differences, most CPGs had simi-
lar domain and overall quality scores across regions.
These region-based differences in CPG domain quality
could be reflective of regional differences in health care
systems and administration; however, the differences
may not be meaningful given the small sample sizes
(most represented region was the United States at nine
CPGs) involved. To better evaluate regional differences
in CPG quality, studying a greater number of CPGs from
a wider variety of disciplines is recommended.

There was no association between year (2009-2020)
of development and quality of CPG. This conflicts with
Castellini et al. who contended that the more recent
CPGs were more reliable/of higher quality.'® Although it
is possible that current CPG quality has improved com-
pared to CPGs older than 2009, recent (11 years or less)
LBP CPG development appears to have matured to a

TABLE 4 Interrater reliability results of clinical practice guidelines domain scores [Correction added on 04 August 2022, after first online
publication: columns “CPGs (n)” and “Raters (n)” have been removed from Table 4 in this version. A footnote has been added to Table 4

as well.]
AGREE Il domain ICC (random) Lower 95% CI Upper 95% CI p value
1: Scope and purpose .887 781 .949 <.001
2: Stakeholder involvement .887 .780 .949 <.001
3: Rigor of development .960 922 .982 .000
4: Clarity of presentation 792 .595 .906 <.001
5: Applicability .835 .679 .926 <.001
6: Editorial independence 792 595 .906 <.001

There were 21 CPGs and 4 raters for each domain.

Abbreviations: AGREE I, appraisal of guidelines for research and evaluation II; Cl, confidence interval; CPG, clinical practice guideline; ICC, intraclass correlation

coefficient.
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point of relative stability. For example, the 2009 CPG
was of higher quality than several more recent CPGs.

Of the CPGs in this appraisal, 7 were updates and
14 were new. Of the 7 updated CPGs, the average over-
all quality score was 5.54, compared to 5.04 for the
14 new CPGs (not statistically significant). However, it is
important for CPGs to be periodically updated to include
new relevant research, as its importance is reflected in a
corresponding item in the AGREE Il instrument.

The interrater agreement of domain scores in the
AGREE |l appraisal being high indicates that the
appraisals were reliable. The appraisal protocol of our
study was similar to that of Hoydonckx et al.,° but the
appraisers in Castellini et al.’s study'® went through
two rounds of calibration with four sets of unrelated
CPGs. This study’s appraisal findings were similar to
that of Hoydonckx et al.® and different from Castellini
et al.’s appraisal.'® Therefore, it is possible that despite
the high interrater reliability, the accuracy of our
appraisal could improve with more appraisal training.
The range of average overall quality scores indicates
the importance of the appraisal process as a tool to
examine the quality of a CPG and frame its recommen-
dations in the context of the CPG’s quality.

LIMITATIONS

Although our appraisal of LBP CPGs covered a broad
range of quality, regions, topics, and publishing organi-
zations and had a high interrater reliability, there are
still a number of aspects that must be considered when
examining this appraisal. First, for a third order system-
atic review (umbrella review) such as this, the strength
of the findings and conclusions are directly related to
the evidence from the examined available studies in
the literature. It stands to reason that as time goes on
and the quality of data improves, the findings in an
appraisal of that data would also improve.

The English language restriction is a possible limita-
tion as well, as there are a number of CPGs that might
have been useful for this appraisal that were not publi-
shed in English language. However, this appraisal was
still able to gather CPGs from a wide array of regions
around the world.

In terms of the other inclusion and exclusion criteria,
three major groups of CPGs that were not included in
our review were those related to surgery, those related
to imaging, and those that focused on acute LBP. All
three of these topics are relevant and important in the
treatment of LBP, but to narrow the focus of the study
(and the number of CPGs to be appraised) they were
excluded from the study criteria of this appraisal. Each
of these topics could easily warrant its own appraisal.

Important to note as well is the nature of the
AGREE Il tool. It is a useful tool but remains inherently
subjective. Our appraisers were familiar with AGREE I
and had the minimum recommended training but did

not have extensive prior experience using the tool. So,
despite high interrater reliability, the relative inexperi-
ence of the appraisers is a limitation that needs
acknowledgment.

CONCLUSIONS

The majority of the 21 LBP CPGs that were identified in
this systematic review were of high quality. The year of
publication, the creating organization, the region of pub-
lication, and whether a CPG is an update or not appear
to have no association with the CPG quality. Some
domains such as “applicability” scored lower in all
CPGs analyzed, revealing opportunity for emphasis
and improvement in future CPGs.
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