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Consensus for Statements Regarding a Definition
for Spinal Osteoarthritis for Use in Research and Clinical
Practice: A Delphi Study

Katie de Luca,’ '/ Alessandro Chiarotto,? Flavia Cicuttini,®> Laura Creemers,* Evelien de Schepper,?
Paulo H. Ferreira,® Nadine E. Foster,® Jan Hartvigsen,” Gregory Kawchuk,® Christopher B. Little,” Edwin H. Oei,?
Pradeep Suri,'® Carmen Vleggeert-Lankamp,'" Sita M. A. Bierma-Zeinstra,” and Manuela L. Ferreira'?

Objective. To determine consensus among an international, multidisciplinary group of experts regarding defini-
tions of spinal osteoarthritis for research and for clinical practice.

Methods. A 15-member, multidisciplinary steering committee generated 117 statements for a 3-round Delphi
study. Experts in back pain and/or osteoarthritis were identified and invited to participate. In round 1, participants could
propose additional statements for voting. All statements were rated on a 1-9 Likert scale, and consensus was set at
>70% of respondents agreeing or disagreeing with the statement and <15% of respondents providing the opposite
response.

Results. In total, 255 experts from 11 different professional backgrounds were invited. From 173 available experts,
116 consented to participate. In round 1, 103 participants completed the survey, followed by 85 of 111 participants in
round 2 (77%) and 87 of 101 participants in round 3 (86%). One-third of participants were from Europe (30%), most
were male (58%), one-fifth were physical therapists (21%), and over one-third had been in their profession for
11-20 years (35%). Of 131 statements, consensus was achieved for 71 statements (54%): 53 in agreement (75%)
and 18 in disagreement (25%).

Conclusion. Although there was consensus for statements for definitions of spinal osteoarthritis that were analo-
gous to definitions of osteoarthritis in appendicular joints, a future definition still needs refinement. Importantly, this
Delphi highlighted that a future definition should be considered across a spectrum of structural changes and patient

symptoms and expressed on a progressive scale.
INTRODUCTION

The spine is a structure composed of multiple motion
segments connected in series, with its total motion being a
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composite of that in the individual segments. Degenerative
changes similar to knee osteoarthritis (OA) have been visualized
in the synovial spinal facet joints (1), and degenerative OA-like
changes of the broader spinal segment such as disc space
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SIGNIFICANCE & INNOVATIONS

+ Without a standardized and accepted definition,
spinal degeneration receives far less critical study
than that of appendicular osteoarthritis (OA), and it
remains a complex and challenging condition to
manage, often leading to poor outcomes for
patients.

+ Of 131 statements on structural, symptomatic, and
general definitions of spinal OA, consensus from
an international, multidisciplinary group of experts
was achieved for 71 statements: 53 in agreement
and 18 in disagreement.

+ A future definition of spinal OA should be consid-
ered across a spectrum of structural changes and
patient symptoms and expressed on a progressive
scale. For research, a definition of spinal OA should
be considered across a collection of different phe-
notypes for which pathology is present in some,
but not necessarily all, anatomical structures.

narrowing and vertebral osteophytes are common individual
radiographic features of spinal degeneration (2). It is estimated
that 57% of adults age 65 years and older have cervical facet joint
OA (3) and that 89% of adults age 65 years and older have mod-
erate to severe lumbar facet joint OA (4). Estimates of the preva-
lence of lumbar spinal segment OA range 40-85%, with a large
range reflecting lack of consensus in definitions and distribution
across ages (5). Although there is preliminary evidence of an
association between symptoms and the structural aspects of spi-
nal degeneration, without a standardized and accepted definition,
spinal degeneration will continue to receive far less critical study
than that of appendicular OA (hip, knee, and hand), which pre-
cludes the preclinical development of novel therapies. Further-
more, the concept of spinal degeneration remains a complex
and challenging condition to treat, often leading to suboptimal
treatment and poor outcomes for patients.

Genome-wide association has identified OA-associated vari-
ants that are common to both appendicular and spinal degenera-
tion, as well as those that are joint specific (6). Similarly, serum
biomarkers reflecting turnover of different joint tissues and synovial
inflammation that are elevated in appendicular OA were also
increased in spine degeneration, but the correlations were specific
to facet joint OA versus disc-narrowing (7). These findings support
similarities in pathophysiology of appendicular and spinal degener-
ation but also the need for better defining the latter and its different
phenotypes. For appendicular OA, there is a presumed pathology
as measured by structural and symptomatic changes, and the
diagnostic label “OA” is recognized. Although similar to appendicu-
lar OA, degenerative changes at the functional spinal unit and the
cascade of structural and symptomatic manifestations are not uni-
formly recognized as OA. Various terms relating to spinal degener-
ation exist, including spondylosis, osteoarthritis, osteophytosis,

spondylolisthesis, spinal stenosis, and others, highlighting the need
for a definition of spinal OA (1,2,8). Recently, there have been calls
to define spinal degeneration for the purposes of targeting preven-
tion, disease modification, characterizing phenotypes, treatment,
and ultimately improving clinical outcomes (9).

Delphi studies collect and aggregate informed judgments
from a group of experts via multiple iterations. Consensus tech-
niques are useful for research when generating evidence is not
possible nor feasible and for establishing research priorities
(10-12). Furthermore, consensus techniques can inform clinical
practice based on the collective clinical experience and knowl-
edge available from participants. Therefore, the aim of this study
was to seek consensus for statements regarding definitions of
spinal OA for use in research and for clinical practice.

MATERIALS AND METHODS

The process to establish consensus on statements for the
definition of spinal OA, for research and clinical practice, was com-
posed of the following steps: 1) incorporation of experts’ perspec-
tives on spinal OA at the 2017 Osteoarthritis Research Society
International (OARSI) World Congress and subsequent establish-
ment of a spinal OA discussion group; 2) generation of spinal OA
definition statements; 3) subject matter expert selection; and 4) an
online, modified Delphi study. This study received human research
ethics approval through Macquarie University in Australia (Project
ID: 7835; 52020783517249). A DelphiManager license (£850 plus
VAT) was purchased by the Department of General Practice,
Erasmus MC— University Medical Centre Rotterdam.

Incorporation of experts’ perspectives and
establishment of a spinal OA discussion group. In 2017,
an in-person meeting was held at the OARSI World Congress to
discuss existing gaps in the fields of spinal OA research and
treatment. Three authors met to establish a working group for a
spinal OA Delphi study (KdL, SMAB-Z, and MLF), and together
with 12 international multidisciplinary clinicians and scientists, a
steering committee was established. The steering committee
represents the areas of rheumatology, rehabilitation medicine
(physiatry), musculoskeletal radiology, biology, neurosurgery, epi-
demiology, general practice, physical therapy, and chiropractic.

Generation of spinal OA definition statements. A
questionnaire was circulated within the steering committee and
consisted of broad and open-ended questions to elicit explicit
statements on structural and symptomatic manifestations of spi-
nal OA. The output of 117 statements were grouped under struc-
tural, symptomatic, and general definitions of spinal OA, with a
distinction between research and clinical practice.

Subject matter expert selection. For this study, we
used a purposive sampling approach. The target population was
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clinicians and scientists working in areas of back pain and/or
OA. First, experts who had most extensively published in spinal
OA within the last 10 years (2010-2020) were identified by one
reviewer (AC) through a search in Web of Science (accessed
March 2nd, 2020). Secondly, experts were recommended by
the steering committee to try to ensure a broad range of relevant
professional disciplines and geographic regions. Members of the
steering committee were also invited to participate in the Delphi
study so that they could express their vote on statements for def-
initions. Finally, experts invited to round 1 were invited to identify
clinicians and scientists in their respective field for invitation to
the Delphi study.

The Delphi study. From July 2020, a 3-round, online,
modified Delphi study using the online software program Delphi-
Manager (13) was conducted. A similar Delphi approach has
been used by international studies aiming to reach consensus
on core outcome domains or measures in patients with low back
pain and OA (14,15). Eligible participants were invited by an email
containing information on the study background, the need for
engagement in each of the 3 rounds, the likely time to complete
each round, and a link to the online survey. Each round was open
for approximately 4 weeks, and email reminders were sent at
1 week, 2 weeks, and 48 hours before closing.

Upon registering for the study, providing consent, and entering
round 1, participants answered questions on their personal and pro-
fessional attributes. They were then directed to rate statements. Par-
ticipants indicated their agreement on a 9-point Likert scale, where
1-3 represented “disagree,” 4-6 represented “neutral,” and 7-9
represented “agree,” as well as the option “unable to score.” In

round 1, an open-ended question provided the opportunity for par-
ticipants to add statements for consensus in round 2.

In round 2, participants were provided with all 117 state-
ments, as well as additional statements recommended from
round 1. Frequencies of responses together with participants’
previous ratings were distributed back to each individual partici-
pant so they could reconsider their opinion based upon the
responses of the group. In round 3, frequencies of responses
and the participants’ previous ratings of statements that had not
achieved consensus were again distributed back to each individ-
ual participant. In all rounds, an open-ended question provided
the opportunity for participants to add feedback on the state-
ments for consideration by the steering committee.

Statistical analysis. Arbitrary consensus cutoffs were set
a priori at >70% of participants agreeing or disagreeing with the
statement, with <15% of participants providing the opposite
response for the same statement (16). Descriptive statistics
(counts and proportions) were used to descriptively analyze data
from each of the 3 Delphi rounds. The data are presented as fre-
quency distributions as appropriate. Open-ended responses
provided by participants were used to create a Word Cloud
(17) i.e., a graphic representation of words, concepts, and
phrases meaningful to the proposed statements for a definition
of spinal OA.

RESULTS

Delphi study design and participants. A flow chart of
Delphi study participation is presented in Figure 1. In total,

Out of office replies

Identified subject matter experts

N =255

N=64

Failure to deliver email

N=18

Invited Round 1: N = 173
Consent received: N = 116 (67%)

Surveys completed: N = 103 (89%)

Withdrawn: N=5

-3 “not experts” in the areas of back pain
and/or osteoarthritis

- 2 found survey too difficult (from non-
english speaking background)

Invited Round 2: N =111
Responses: N = 85 (77%)

Withdrawn: N =10
- 3 found survey too long

- 1did not have time

Invited Round 3: N = 101
Responses: N = 87 (86%)

- 6 unknown

Figure 1. Flow chart of participation rates per Delphi round.
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2565 experts were identified and invited via emalil to participate.
Out-of-office replies were received from 64 experts and notices
of failure to deliver email from 18. Round 1 opened on July 7th,
2020 and ran until August 20th, 2020. A total of 173 experts were
invited by email, and after 116 consented to participate, 103 par-
ticipants completed the survey (89% response rate). Round 2
was opened on August 24th, 2020 and ran until September
20th, 2020. Round 2 consisted of the original 117 statements
and 14 additional statements. After 5 participants withdrew from
the study, of the 111 participants who were invited by email,
85 completed the survey (77% response rate). Round 3 was
opened on October 12th, 2020 and ran until November 11th,
2020. A further 10 participants withdrew from the study, and of
the 101 participants invited by email, 87 completed the survey
(86% response rate). The characteristics of participants in each

round can be seen in Table 1, and the Word Cloud of common
words provided by Delphi participants is shown in Supplementary
Figure 1, available on the Arthritis Care & Research website at
http://onlinelibrary.wiley.com/doi/10.1002/acr.24829.

Statements for definitions of spinal OA with the
highest consensus. From all 131 statements, consensus in
round 3 was achieved on 71 statements (54%): 53 in agreement
(75%) and 18 in disagreement (25%). For all rounds, proportions
in each category (disagree/neutral/agree categories) can be
found for general statements on spinal OA in Supplementary
Table 1, statements on structural spinal OA in Supplementary
Table 2, and statements on symptomatic spinal OA in Supplemen-
tary Table 3, all available on the Arthritis Care & Research website at
http://onlinelibrary.wiley.com/doi/10.1002/acr.24829. Proportions

Table 1. Characteristics of participants of the spinal osteoarthritis Delphi study in each Delphi study round*

Round 1 Round 2 Round 3
Characteristics (n=116) (n=85) (n=287)
Global region of response
Africa 3(2.6) 2(2.4) 2(2.3)
Asia 10 (8.6) 4(4.7) 5(5.8)
Australasia 20(17.2) 13(15.3) 13(15.1)
Canada WO (8.6) 9(10.6) 9(10.5)
Europe 35(30.2) 27 (31.8) 27 (31.4)
USA 24 (20.7) 18(21.2) 19(20.1)
South America 1(0.7) 1(1.2) 1(1.2)
UK 13(11.2) 11(12.9) 11(12.8)
Sex
Male 67 (57.8) 48 (56.5) 50 (57.5)
Female 48 (40.5) 35(41.2) 34(39.1)
Prefer not to say 2(1.7) 2(2.4) 3(3.5)
Age, years
18-35 8(6.9) 5(5.9) 6(7.0)
36-45 32(27.6) 25(29.4) 27 (31.4)
46-55 35(30.2) 25(29.4) 26(30.2)
56-65 36(31.0) 26 (30.6) 23(26.7)
>65 2(2.4) 1(2.4) 1(2.4)
Did not answer 201.7) 2(2.4) 2(2.3)
Professional backgroundt
Biologist or basic scientist 5 (4.0) 5(5.2) 5(5.2)
Chiropractor 25(19.8) 20(20.8) 20 (20.6)
Epidemiologist 21(16.7) 17(17.7) 19(19.6)
General practitioner/family physician 8(6.4) 6(6.3) 7(7.2)
Musculoskeletal radiologist 6 (4.8) 4(4.2) 3(3.1)
Neurosurgeon 5(4.0) 1(1.0) 1(1.0)
Orthopedic surgeon 7(5.6) 5(.2) 5(5.2)
Pain and/or rehabilitation physician 8(6.4) 5(5.2) 5(5.2)
Physiotherapist/physical therapist 26 (20.6) 17(17.7) 18 (18.6)
Rheumatologist 8 (6.4) 7(7.3) 5(5.2)
Other profession 7 (5.6) 9(9.4) 9(5.2)
Duration in profession, years
0-10 13(11.2) 10(10.8) 11 (12.8)
11-20 41 (35.3) 30(35.3) 31(36.1)
21-30 30(25.9) 22 (25.9) 23(26.7)
31-40 26 (22.4) 18(21.2) 16 (18.6)
41-50 5(4.3) 4(4.7) 4(4.7)
>50 1(0.9) 1(1.2) 1(1.2)

* Values are the number (%).

t For professional background, participants could report more than 1 profession; therefore, the count for round 1

is n =126; for round 2, n = 97; and for round 3, n = 97.
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for agreement were generally higher for statements regarding
research than for statements for clinical practice. Across all state-
ments, the highest consensus proportion for agreement (98%)
was for the following statements: 1) “spinal OA should be consid-
ered across a spectrum of structural changes AND patient symp-
toms, for research” (Supplementary Table 1); 2) “spinal OA should
be considered a collection of different phenotypes where pathology
in some, but not necessarily all, anatomical structures is present, for
research” (Supplementary Table 1); and 3) “severe structural spinal
OA on imaging can be present without significant symptoms”
(Supplementary Table 2). A high proportion of agreement was also
found for the statement that “separate definitions for structural and
symptomatic spinal osteoarthritis are needed, for research” (94%)
(Supplementary Table 1). The highest consensus proportion for
disagreement (95%) was for the statement “palpable warmth is
the most important symptom for a symptomatic definition of spinal
OA” (Supplementary Table 3), and the statement “spinal radio-
graph is the preferred method of imaging for facet joint changes,
for research” (93%) (Supplementary Table 2).

Statements regarding structural spinal OA. For struc-
tural spinal OA, there was consensus on 28 of 53 statements
(53%), 19 with consensus for agreement (68%) and 9 with con-
sensus for disagreement (32%) (Supplementary Table 2, available
on the Arthritis Care & Research website at http://onlinelibrary.
wiley.com/doi/10.1002/acr.24829). The highest consensus

A spinal canal diameter that is less than 10mm, is an isolated pathology and should be considered on its own in a
structural definition of spinal osteoarthritis, for clinical practice

A spinal canal diameter that is less than 10mm, is an isolated pathology and should be considered on its own in a
structural definition of spinal osteoarthritis, for research

Degeneration of the intervertebral disc (nucleus pulposus (black disc) and annulus fibrosis), is an isolated
pathology and should be considered on its own in a structural definition of spinal osteoarthritis, for clinical
practice

Degeneration of the intervertebral disc (nucleus pulposus (black disc) and annulus fibrosis), is an isolated
pathology and should be considered on its own in a structural definition of spinal osteoarthritis, for research

Loss of intervertebral disc height, is an isolated pathology and should be considered on its own in a structural
definition of spinal osteoarthritis, for clinical practice

Loss of intervertebral disc height, is an isolated pathology and should be considered on its own in a structural
definition of spinal osteoarthritis, for research

Osteophyte formation at the margin of the intervertebral disc space, is an isolated pathology and should be
considered on its own in a structural definition of spinal osteoarthritis, for clinical practice

Osteophyte formation at the margin of the intervertebral disc space, is an isolated pathology and should be
considered on its own in a structural definition of spinal osteoarthritis, for research

Vertebral endplate pathology (mineralization of cartilaginous endplate, + subchondral bone sclerosis, + Modic
change) is an isolated pathology and should be considered on its own in a structural definition of spinal
osteoarthritis, for clinical research

Vertebral endplate pathology (mineralization of cartilaginous endplate, + subchondral bone sclerosis, + Modic
change) is an isolated pathology and should be considered on its own in a structural definition of spinal
osteoarthritis, for research

Facet joint degeneration (joint space narrowing, + subchondral bone sclerosis, + osteophyte formation) is an
isolated pathology and should be considered on its own in a structural definition of spinal osteoarthritis, for
clinical practice
Facet joint degeneration (joint space narrowing, + subchondral bone sclerosis, + osteophyte formation) is an

isolated pathology and should be considered on its own in a structural definition of spinal osteoarthritis, for
research

o

proportions were for the statements “there should be interna-
tional agreement for a scale of severity of structural changes of
the functional spinal unit on imaging, for research” (97%), “An
internationally recognized definition of spinal osteoarthritis is
important, for research” (97 %), and “MRl is the preferred imaging
method for intervertebral disc changes, for research” (96%). Also
achieving consensus and a high proportion for agreement was
the statement “spinal osteoarthritis should be considered across
a spectrum of structural changes and patient symptoms, for clin-
ical practice” (95%). Although 75% of respondents agreed that
“CT (computed tomography) scan is the preferred method of
imaging for facet joint changes,” 70% also agreed that “MRI
(magnetic resonance imaging) is the preferred method of imaging
for facet joint changes.” Regarding individual parameters for a
structural definition of spinal OA, 2 of 12 (loss of intervertebral disc
eight and osteophyte formation) achieved consensus for
disagreement in being isolated pathologies and to be considered
on their own for clinical practice (Figure 2).

Statements regarding symptomatic spinal OA. For
symptomatic spinal OA, there was consensus on 24 of 46 state-
ments (52%), 17 with consensus for agreement and 7 with consen-
sus for disagreement (Supplementary Table 3, available on the
Arthritis Care & Research website at http://onlinelibrary.wiley.com/
doi/10.1002/acr.24829). “An internationally recognized definition
of spinal osteoarthritis is important, for research” achieved

10 20 30 40 50 60 70 80 90 100

M Disagree % ™ Neutral % Agree %

Figure 2. Consensus for statements on individual parameters of a structural definition of spinal osteoarthritis (n = 87).
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consensus with the highest proportion of agreement (95%). Higher
consensus proportions were found for the statements that symp-
tomatic spinal OA should be expressed in a scale of progressive
deterioration “across several symptoms” for research and clinical
practice (90% and 83%, respectively) than “for each symptom”
for research and clinical practice (89% and 81%, respectively).
Regarding individual parameters for a symptomatic definition of spi-
nal OA, 10 of 20 statements regarding individual parameters to be
considered in a symptomatic definition of spinal OA achieved con-
sensus, 8 for agreement and 2 for disagreement (Figure 3).

DISCUSSION

An international group of multidisciplinary subject matter
experts agreed that a future definition of spinal OA should be con-
sidered across a spectrum of structural changes and patient
symptoms and expressed on a progressive scale. For research,
a definition of spinal OA should be considered across a collection
of different phenotypes for which pathology is present in some,
but not necessarily all, anatomical structures. Although clinically
distinct phenotypes have been identified in knee OA (18), con-
certed efforts to identify spinal OA phenotypes and endotypes
(19) may assist in faster progress toward targeted therapeutic
developments to improve patient care. Finally, a high proportion
of agreement was achieved for the statement that severe struc-
tural spinal OA on imaging can be present without significant
symptoms.

Statements on structural pathology and progression at the
functional spinal unit, as well as symptomatic manifestations such
as pain and loss of function, were offered. Often there were con-
flicting results between statements that achieved consensus. For
example, although there was consensus for agreement that limi-
tations in physical function was considered the most important
symptom for a symptomatic definition of spinal OA, 3 proposed
definitions for which there were consensus did not include physi-
cal function limitations. Importantly, participants agreed that, for
a definition of structural spinal OA, there should be a scale of
severity of pathoanatomical changes at the functional spinal unit
(on imaging) for research and clinical practice. Similarly, there
was consensus for agreement that symptomatic spinal OA
should be expressed on a scale of progressive deterioration
across several symptoms for research and clinical practice.

Symptoms that met consensus for agreement to be consid-
ered in a symptomatic definition of spinal OA included limitations
in physical function, chronic and/or recurrent spinal pain and its
intensity, and self-reported moming stiffness. Although the exis-
tence of a weak to moderate relationship between pain and struc-
tural features of spinal OA is well-known (20,21), the relationship
between other symptoms and structural manifestations of spinal
OA is less extensively studied. One population-based cohort
and one primary care cohort reported that self-reported morning
stiffness is clearly associated with features of spinal OA (22,23).
Interestingly, whereas painful range of motion has recently been
found to be associated with poor prognosis of back pain (24), it
did not reach consensus in this Delphi process to be included in
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Figure 3. Consensus for statements on individual parameters of a symptomatic definition of spinal osteoarthritis (n = 87).
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a symptomatic definition of spinal OA. These results suggest dis-
cerning levels of pain severity for both the structural aspects and
symptoms. Future observational and diagnostic accuracy
research should further explore and/or confirm which symptoms
are most strongly related to structural spinal OA.

A limitation of plain radiographic imaging is that it only cap-
tures late-stage disease that may not be amenable to therapeutic
interventions other than surgery. As a result, there has been
greater interest in the use of MRI for detection and assessment
of early degenerative changes and the capacity to visualize joint
structural abnormalities beyond gross changes in bone and joint
morphology (25). Our results demonstrate consensus for dis-
agreement that radiographs are the preferred method of imaging
for facet joint changes. Debate arises, however, for the preferred
method of imaging for facet joint changes because both com-
puted tomography (CT) scans and magnetic resonance imaging
(MRI) met consensus for agreement. There was consensus for
agreement that MRl is the preferred imaging method for interver-
tebral disc changes for research, with a smaller but still large pro-
portion agreeing that MRI is the preferred imaging method for
intervertebral disc changes also in clinical practice. Although a
definition for knee OA on MRI has been developed by Hunter
et al (26), further consensus is required to develop a preferred,
core set of propositions for the definition of structural spinal OA
on MRl and/or CT. An accepted definition may guide and facilitate
the application of appropriate advanced imaging for diagnosis,
staging, and assessing disease progression in spinal
OA. Although achieving consensus, there was a low proportion
of agreement for any form of imaging for a structural definition of
spinal OA in clinical practice. Experts may have concerns that
inappropriate imaging, including overuse when imaging is not
indicated and underuse when imaging is indicated, as well as find-
ings of limited clinical significance, may lead to overdiagnosis,
increase downstream health care use, and create unnecessary
patient concern (27,28).

Concurring with the statements for structural spinal OA, there
was consensus for agreement that imaging is completely necessary
for a definition of symptomatic spinal OA for research. This would sug-
gest that a patient included in a research study on symptomatic spinal
OA would undergo some imaging under a nuanced thought process
in which study design is needed to align research questions and out-
come measures that may not be required in a clinical setting. Although
there is evidence that routine imaging should not be performed on
people with spinal pain in clinical practice, diagnostic imaging may be
useful in identifying specific pathology and structural phenotypes.
Imaging, as necessary for a definition of symptomatic spinal OA for
research purposes, needs further clarification and should have a
broad focus across pathophysiology, structural and symptomatic
manifestations, clinical outcomes, costs, and adherence.

Consensus was not achieved that imaging is completely
necessary for a definition of symptomatic spinal OA in clinical
practice, with over half of the participants disagreeing with this

statement. Interestingly, qualitative research has shown that clini-
cians believe that diagnostic imaging is an important tool with
which to try to locate the source of low back pain (29). Although
the majority of participants’ responses align with world-wide con-
sensus that a diagnosis for clinical knee and hip OA can be based
purely on symptoms (30), going forward, it needs to be consid-
ered whether spinal OA management should align to other guide-
lines, for instance, those used for appendicular OA (31), spinal
stenosis (32), and back pain (33).

Consensus was achieved, with a high proportion of agree-
ment, that age is an important consideration when defining struc-
tural and symptomatic spinal OA, and structural changes may be
present in asymptomatic individuals. Although there is still uncer-
tainty regarding the prognostic value of imaging in patients with
low back pain (34), a recent report highlighted that multilevel
osteophyte formation and disc space narrowing may contribute
to the prediction of long-term persistence of back pain in older
adults (35). More research is needed to identify the structural fea-
tures that may be most strongly related to long-term trajectories
of back pain because, at the moment, there is still a lack of high-
quality evidence on this subject.

Consensus was rarely achieved for statements that equated
spinal canal stenosis with spinal OA. For example, approximately
three quarters of participants agreed that spinal stenosis is a stand-
alone condition that should not be considered in a symptomatic def-
inition of spinal OA, yet more than half of the participants also agreed
that neurogenic claudication associated with spinal stenosis should
be considered in a symptomatic spinal OA definition. Interestingly,
for structural spinal OA, consensus for agreement that all tissues of
the functional spinal unit should be considered in a definition was
achieved. However, there was also agreement that degeneration of
the facet joint should be considered in a definition for spinal OA in
the absence of pathology in other tissues. This may be because the
facet joint is a true synovial joint, like appendicular OA sites, and
therefore it may seem more worthy of the term OA. The etiologic sim-
ilarities and differences among symptomatic spinal stenosis, facet
joint OA, and back pain require further investigation.

First, pertaining to appropriate labeling for spinal OA, perti-
nent to this discussion and to future efforts to define spinal OA,
Bedson et al debate the labeling of chronic illness as either bene-
ficial or detrimental to patient outcomes (36). Knee OA, for exam-
ple, represents a structural pathologic process of the synovial joint
from a biomedical viewpoint; however, in clinical practice, knee
OA is a syndrome of persistent joint pain. There was consensus
for agreement for the participant-offered statement that severe
structural spinal OA on imaging can be present without significant
symptoms. Because there is no clear evidence that imaging
improves patient outcomes, caution is heeded that labeling a
patient as having “spinal OA” may, without appropriate health
care management, lead to negative attitudes and inappropriate
behaviors, as well as increased health care costs due to unneces-
sary and/or harmful interventions (36). Secondly, because 12% of
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participants were from low- and middle-income countries, it is
important to consider that advanced radiology services such as
MRI and CT scans are not widely available. Therefore, an empha-
sis on a definition for neck or back pain in clinical practice, without
imaging, might be most helpful in these countries.

Delphi study methodology is appropriate for obtaining con-
sensus by using a series of questionnaires delivered using muilti-
ple iterations (37). The strengths of this Delphi study include a
systematic approach to collecting data on opinions from objec-
tively identified, international experts with expertise in back pain
and/or OA and the short time frame within and between Delphi
study rounds to maintain participant engagement. This success
was reflected by a 77% response rate in round two and 86%
response rate in round three, demonstrating the importance of
the topic of the Delphi study to the group of multidisciplinary
experts. The steering committee was assembled based on work-
shops at OARSI and at the International Forum on Neck and Back
Pain meetings. DelphiManager provided participants with appro-
priate feedback from others, allowing them the ability to reflect
on their scores considering other participant’s scores. Limitations
of the study included the length of each round of the Delphi study,
with an initial 131 statements offered for agreement, and the lack
of randomization in the order of presentation of the statements.
The purposive sampling identified experts who had extensively
published on back pain and/or OA over the last 10 years. By
doing so, opinions from clinicians in the field, consumers of
health care, back pain and/or OA patients, and back pain and/or
OA stakeholders may not have been fully captured. In future
research that will determine consensus for a definition of spinal
OA, it is essential that these groups be more heavily involved. A
further limitation is the introduction of participant bias due to
the large proportion of physiotherapists and chiropractors as
participants (40%).

Although there was consensus for statements for definitions
that were analogous to definitions for OA in appendicular joints,
elements of a future definition for spinal OA still need to be refined.
Importantly, this Delphi study highlighted that future definitions
should be considered across a spectrum of structural changes
and patient symptoms and expressed on a progressive scale. In
addition, whereas consensus proportions for the use of imaging
for structural and symptomatic spinal OA for research were often
high, there is lack of consensus for the use of imaging for a defini-
tion of spinal OA in clinical practice. A research focus on develop-
ing a symptomatic definition of spinal OA may have the highest
priority, as this would be applicable to both research and clinical
settings.
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