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Abstract: Depression, anxiety, and somatization influence the recovery of people with musculoskele-

tal pain. A Delphi study was conducted to reach consensus on the most appropriate self-administered

questionnaires to assess these psychosocial factors in people at risk of developing persistent musculo-

skeletal pain. A multidisciplinary panel of international experts was identified via PubReMiner. The

experts (N = 22) suggested 24 questionnaires in Round 1. In Round 2, experts rated the questionnaires

on suitability, considering clinimetrics, content, feasibility, personal experiences, and expertise. The

highest ranked questionnaires were retained for Round 3, in which the experts made a final assessment

of the suitability of the questionnaires. Sensitivity analyses were performed to assess the impact of 1)

not all experts having participated in each round, and 2) experts having been involved in relevant ques-

tionnaire development. Consensus (ie,≥75% agreement) was reached for the following questionnaires.

For depression: Patient Health Questionnaire-9, Beck Depression Inventory-II, Center for Epidemiologi-

cal Studies-Depression Scale, and Depression Subscale of the Depression, Anxiety and Stress Scales. In

the sensitivity analyses, consensus was also reached for the Depression Subscale of the Hospital Anxiety

Depression Scale. For anxiety: Generalized Anxiety Disorder Scale-7, State and Trait Anxiety Inventory,

and Pain Anxiety Symptoms Scale. For somatization: no recommendation could be made.

Perspective: This study generated a short list of preferred questionnaires to assess depression,

anxiety, and somatization in people with musculoskeletal pain. Broad implementation of these ques-

tionnaires by clinicians and researchers will facilitate easier comparison and pooling of baseline and

outcome data. Some of the recommended questionnaires still require validation in this population.

© 2019 The Author(s). Published by Elsevier Inc. on behalf of the American Pain Society This is an open

access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Key words: Low back pain, neck pain, musculoskeletal health, mental health, comorbidity.
January 14, 2019; Revised May 17, 2019; Accepted August 29,

es: This work was supported by a research grant from the Scien-
ge Physical Therapy (WCF) (2016-01) of the Royal Dutch Society
cal Therapy (KNGF).
rs declare they have no conflict of interest.
reprint requests to Gwendolijne G.M. Scholten-Peeters, PhD,
of Behavioural and Movement Sciences, Vrije Universiteit
am, Van der Boechorststraat 9, 1081 BT Amsterdam, The Neth-
E-mail: g.g.m.scholten-peeters@vu.nl
0/$36.00
The Author(s). Published by Elsevier Inc. on behalf of the
Pain Society This is an open access article under the CC BY-NC-
e. (http://creativecommons.org/licenses/by-nc-nd/4.0/)
i.org/10.1016/j.jpain.2019.08.006
Introduction
Low back pain and neck pain are the leading causes of

disability.14,15 Major depressive and anxiety disorders are
the third and ninth leading causes of disability.14 More-
over, spinal pain, depression, and anxiety often coexist: 15
to 45% of people with persistent pain also experience
some form of depression and/or anxiety.3,24,25 When these
comorbidities exist, healthcare costs are considerable
higher.27,28

Besides psychosocial factors regarding dealing with
pain (such as fear of movement, pain catastrophizing,
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low pain self-efficacy, and passive pain coping), depres-
sion, anxiety and somatization, influence the prognosis
of people with musculoskeletal pain.3,18,36 Positively
influencing these psychosocial factors optimizes recov-
ery.2,31,32 However, recent studies reveal that primary
care practitioners (other than mental health practi-
tioners), such as general practitioners18 and allied
health clinicians1,6,13 do not feel competent or equipped
to assess psychosocial factors, particularly in people with
persistent pain.
Self-report questionnaires can support decision-mak-

ing in people with musculoskeletal pain.6 Furthermore,
clinical guidelines for musculoskeletal conditions typi-
cally recommend to assess psychosocial prognostic fac-
tors.4,5,21,22 However, these guidelines provide little or
no direction as to which questionnaires should be used
to assess psychosocial factors in people presenting with
musculoskeletal pain, such as low back pain or neck
pain. This is problematic as a plethora of questionnaires
to assess psychosocial factors complicates comparison
and pooling of data. In order to recommend question-
naires, it seems advisable to seek expert opinion from
professionals in research who are experienced in this
particular patient group. To reach a consensus in an
international group of experts, a Delphi study can be
used to provide recommendations.20,33 The aim of this
study was therefore to reach consensus on the most rel-
evant and feasible self-administered questionnaires
that can be used in primary care to evaluate depression,
anxiety, and somatization in people with musculoskele-
tal pain (such as low back pain or neck pain) at risk for
the development or maintenance of persistent pain
through a Delphi study.
Methods
We conducted a modified Delphi study12 to identify

and reach consensus on the most appropriate self-
administered questionnaires to assess depression, anxi-
ety, and somatization in patients at risk for the develop-
ment or maintenance of persistent musculoskeletal pain
(eg, back pain and neck pain). This study can be consid-
ered as a modified Delphi study as the number of
rounds was predetermined at 333; we did not provide
individual feedback to the experts during the rounds;
all experts were asked to complete the next round
regardless of their participation in the previous round.12

The criteria to be considered an expert, the definition of
consensus as well as the analysis method were also
decided prior to the study.
A separate Delphi study was conducted which focused

on the assessment of fear of movement, pain catastroph-
izing, pain self-efficacy, and pain coping.34 The 2 Delphi
studies ran concurrently, but independently from each
other. Twelve experts participated in both Delphi studies.
The study was approved by the local human ethics

committee (VCWE-2016-223; Scientific and Ethical
Review Board, Faculty of Behavioural and Movement
Sciences, Vrije Universiteit Amsterdam, Amsterdam, The
Netherlands), and all participants provided digital
informed consent.
Expert Panel
We used PubReMiner (PubMed, US National Library of

Medicine, Bethesda, MD) to identify potential experts.
PubReMiner is part of Pubmed and is a front-end for the
PubMed literature database at the NCBI. It is comparable
to a search in the PubMed database but allows easy iden-
tification of authors who are most active in the field of
the specific query. Therefore, PubReMiner is particularly
helpful in finding experts in a specific area. The search
strings are listed in Appendix A. Experts were eligible to
participate if 1) they (co)authored at least 6 relevant
articles published in peer-reviewed journals, assessing at
least 1 of the 3 psychosocial risk factors using self-admin-
istered questionnaires in people with musculoskeletal or
persistent pain and 2) were able to complete the surveys
for the 3 Delphi rounds in the suggested time-frame (Feb-
ruary to August 2017). The expert criteria were deter-
mined in a focus meeting of clinical researchers (N = 5)
with a psychology or allied health background. The iden-
tity of the experts remained unknown to the other
experts during the 3 Delphi rounds. The identity of the
experts was only known to the researchers, but the analy-
sis was performed in a blinded fashion.

There is little empirical evidence on the optimal num-
ber of experts to achieve a reliable and valid consensus
process.30 However, most Delphi studies use panels that
consist of approximately 15 to 20 experts.19,30

Procedure
The number of rounds was pre-determined at 3, and

anonymous electronic surveys were used (Qualtrics,
Software version 2017, Provo, UT). Eligible experts
received an invitation via email with a link to access the
digital survey. For each round, nonresponders received
an electronic reminder after 1 and 2 weeks, the rounds
were open for 3 weeks in total. The experts had the
option to omit 1 or more of the 3 domains (depression,
anxiety, and somatization) if they did not consider
themselves an expert for that domain. The experts were
subsequently asked to provide the reason(s) why they
decided to omit that particular psychosocial factor. No
individualized feedback was given between rounds.

Round 1
In Round 1, the experts were asked to list the self-

administered questionnaires they believed were relevant
to assess depression, anxiety or somatization in people at
risk of developing or maintaining persisting musculoskel-
etal pain (such as low back pain and neck pain). Two
investigators (L.B. and M.S.K.) retrieved all suggested
questionnaires, and identified and summarized the clini-
metric properties of each questionnaire (ie, internal con-
sistency, test-retest reliability, and construct validity in a
relevant target population, and feasibility [eg, the num-
ber of items and time required to complete]).
Round 2
In Round 2, all questionnaires suggested in Round 1

were supplied electronically to the experts along with
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their clinimetric properties. The experts were informed
that the literature search performed by L.B. and M.S.K.
regarding the clinimetric properties was not exhaustive
(as this was impossible due to time constraints between
the rounds) but focused on clinimetric properties as
reported for the most suitable population. The most
suitable population of our study was patients with low
back pain or neck pain. When no information about
clinimetric properties of the listed questionnaires was
available for this population, we searched for patients
with musculoskeletal pain, followed by chronic pain,
primary care patients, and finally the general popula-
tion. The search strings and clinimetric summaries for
each questionnaire are available upon request. Experts
were asked to rate each questionnaire on a 11-point
Numeric Rating Scale, ranging from “Totally
unsuitable” (Score: 0) to “Totally suitable” (Score: 10)
for use in people at risk of developing or maintaining
persistent musculoskeletal pain, such as low back pain
and neck pain. Experts were asked to consider the clini-
metric properties, content, feasibility, expertise, and
personal experiences with administering the question-
naire in their ratings. No individualized feedback from
Round 1 was provided to the experts.
Following Round 2, the percentage of experts who

rated the questionnaire equal to or higher than a 7 on
the 11-point suitability rating was calculated, and the
questionnaires were ranked accordingly. For a question-
naire to be retained for Round 3, at least 50% of the
experts had to rate the questionnaire with a score ≥7.
Round 3
In Round 3, a list of the highest ranked questionnaires

(in random order, and with a maximum of 5 question-
naires per psychosocial factor) was provided to the
experts. For each questionnaire, they were asked
whether they considered this instrument suitable to
assess the psychosocial factor in people at risk of devel-
oping or maintaining persistent musculoskeletal pain
(such as low back pain or neck pain). The answering
options were: Yes/No/Don’t know. Furthermore, they
were asked to share any positive or negative experien-
ces with using the questionnaire in clinical practice or
research. This was an open-ended question.
We considered a priori that consensus was reached

when at least 75% of the experts rated the instrument
as suitable, for questionnaires that were rated by at
least 50% of the experts. The “Don’t know” scores were
not taken into account to calculate the percentage to
reach consensus.
All experts who completed Round 1 were asked to

participate in Round 3, regardless of their participation
in Round 2. A sensitivity analysis was added to deter-
mine whether the results differed if only the data pro-
vided by experts who participated in all rounds were
taken into consideration since 5 experts did not partici-
pate in round 2. A second sensitivity analysis was con-
ducted to determine whether the results would differ if
only the data provided by experts who participated in
all rounds were taken into consideration rather than
including the data of experts who did not complete
Round 2. In this sensitivity analysis, we excluded the
scores provided by experts who were involved in the
development and/or validation of a questionnaire from
the analyses for that specific questionnaire and recalcu-
lated agreement percentages.
The positive and negative experiences collected in

Round 3 were analyzed qualitatively using thematic con-
tent analysis16 by 2 independent investigators (L.B. and
M.S.K.). If the identified themes differed, the investiga-
tors tried to resolve the discrepancies through discussion.
If unsuccessful, a third investigator was consulted (G.S.P.).
Results

Expert Panel
Via PubReMiner, we identified 77 people who met our

criteria to be an expert on the panel and who we invited
to participate in the Delphi study (Fig 1). Twenty-two
experts accepted the invitation (response rate 29%).
Together, they published over 5500 articles in peer-
reviewed journals. The most common professional back-
grounds of the experts were Psychology (68%) and Medi-
cine (23%). Table 1 describes the characteristics of the
expert panel members.
Round 1
Nine questionnaires were suggested to assess depres-

sion, 8 to assess anxiety and 7 to assess somatization.
Table 2 provides an overview of all suggested question-
naires.
Round 2
The top 5 questionnaires for depression and somatiza-

tion were retained for Round 3. For anxiety, only 3
instruments were retained due to the fact that less than
50% of the experts graded the other instruments with a
score ≥7 on the suitability rating scale (see Table 2). The
percentage of scores which were higher or equal to 7
on the suitability rating scale is presented for each ques-
tionnaire in Table 2. The response rate for Round 2 was
64%.
Round 3
For each psychosocial factor, the panel reached con-

sensus on whether or not to recommend the instru-
ments. The results are summarized in Table 3. The
response rate for Round 3 was 73%. For each psychoso-
cial factor, the main findings are summarized below.
Depression
The panel reached consensus on the following pre-

ferred questionnaires to assess depression: Depression
subscale of the Depression, Anxiety and Stress Scales
Short Form (DASS 21-D), Patient Health Questionnaire
(PHQ-9), Beck Depression Inventory (BDI-II), and Center



Figure 1. Flowchart of the Delphi study.
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for Epidemiological Studies Depression Scale (CES-D;
Table 3). In the complete-group analysis, the Depression
Subscale of the Hospital Anxiety Depression Scale
(HADS-D) just failed to reach the level of consensus
Table 1. Characteristics of the Expert Panel

EXPERT PANEL (N = 22) N (%)

Age in yearsMean (SD) 56.4 (7.7)

Gender (Male) 14 (64.0)

Highest academic degree

PhD 20 (90.9)

Master’s degree 2 (9.0)

Professional background*

Psychology 15 (68.2)

Medicine 5 (22.7)

Allied Health 1 (4.5)

Other, namely: epidemiology 1 (4.5)

Place of work*

University or other research institute 22 (100)

Hospital 9 (40.9)

Other, namely: Rehabilitation Centre or Private Practice 2 (9)

Years of experience,Mean (SD)

In research (N = 22): 25.8 (8.1)

In clinical practice (N = 21): 21.0 (10.0)

Participated in development, translation

and/or validation of a questionnaire in a

psychosocial domain? (Yes)

21 (95.5)

Principle residence

North America 13 (59.1)

Europe 8 (36.4)

Asia 1 (4.5)

Expertise*

Depression 17 (77.3)

Anxiety 17 (77.3)

Somatization 9 (40. 9)

Abbreviation: SD, standard deviation.
*Several options could be selected.
(73% agreement). However, consensus for this subscale
was reached in the sensitivity analyses (see below).
Anxiety
All 3 instruments to assess anxiety that were retained

for Round 3 were considered preferred questionnaires
by our panel of experts. The highest scoring instrument
was the Pain Anxiety Symptoms Scale (PASS), followed
by the State and Trait Anxiety Inventory (STAI), and the
Generalized Anxiety Disorder Scale (GAD-7).
Somatization
It must be noted that half of the experts challenged

the construct of somatization in people at risk of devel-
oping or maintaining persistent musculoskeletal pain
and that many of the remaining experts were unfamiliar
with most suggested instruments which is why no rec-
ommendation could be made.
Qualitative Analysis
Experts valued instruments that were clinimetrically

sound, widely studied, available in multiple languages,
and user-friendly (ie, easy-to-understand items, easy-to-
score, and limited number of items). The positive and
negative experiences with using the questionnaires in
clinical practice and research are listed in Appendix D.
The responses reflected 4 underlying themes:

1. Questionnaires for subpopulations

The PHQ-9, DASS, and CES-D were preferred by a
majority of the experts to assess depression in patients
with musculoskeletal pain in a community setting, while



Table 2. Results for Round 1 and 2

QUESTIONNAIRE ROUND 1

COUNT
y

ROUND 2

% SCORES ≥7
RETAINED

FOR ROUND 3

Depression: (N = 14)*

- Patient Health Questionnaire (PHQ-9) 8 91.7 Yes

- Depression subscale Hospital Anxiety Depression Scale (HADS-D) 7 76.9 Yes

- Beck Depression Inventory (BDI-II) 9 64.3 Yes

- Center for Epidemiological Studies Depression Scale (CES-D) 8 63.6 Yes

- Depression subscale Depression, Anxiety and Stress Scales Short Form (DASS 21) 2 60.0 Yes

- Patient Health Questionnaire Short Form (PHQ-2) 2 41.7 No

- Depression subscale, Depression, Anxiety and Stress Scales (DASS 42) 1 22.2 No

- British Columbia Major Depression Inventory 1 10.0 No

- ZUNG Self-Rating Depression Scale (ZUNG) 1 9.1 No

Anxiety: (N = 12)*

- Pain Anxiety Symptoms Scale (PASS) 4 66.7 Yes

- State-Trait Anxiety Inventory index (STAI) 6 58.3 Yes

- Generalized Anxiety Disorder scale (GAD-7) 4 54.6 Yes

- Anxiety subscale Hospital Anxiety Depression Scale (HADS-A) 6 45.5 No

- Anxiety subscale Depression, Anxiety and Stress Scales Short Form (DASS21) 2 44.4 No

- Beck Anxiety Index (BAI) 2 41.7 No

- Anxiety subscale Depression, Anxiety and Stress Scales (DASS 42) 1 37.5 No

- Generalized Anxiety Disorder Severity Scale (GADSS) 1 22.2 No

Somatization: (N = 7)*

- Patient Health Questionnaire (PHQ 15) 3 75.0 Yes

- Somatic Amplification Scale (SAS) 2 62.5 Yes

- Somatization subscale Symptom Check List (SCL-90) 1 57.1 Yes

- Somatic Symptom Scale (SSS-8) 1 57.1 Yes

- Modified Somatic Perception Questionnaire (MSPQ) 2 50.0 Yes

- Somatization subscale Brief Symptom Inventory (BSI)- 1 28.6 No

- Four Dimensional Symptom Questionnaire (4DSQ) somatization subscale 1 0 No

*N provided is the number of experts adjusted for the panel members who did not consider themselves an expert for this factor and/or found the construct unclear or
irrelevant to assess in people with musculoskeletal pain.
yThe number of times an expert suggested this questionnaire.
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the BDI was preferred for psychiatric patients with
comorbid pain symptoms. For anxiety, most experts
deemed the PASS and the STAI as most pain specific,
while the GAD-7 was more appropriate for generalized
anxiety symptoms.

2. Inclusion of somatic symptoms in questionnaires for
depression and anxiety

For depression and anxiety, 3 experts preferred ques-
tionnaires such as the HADS and DASS-21 as these instru-
ments do not include items regarding somatic symptoms
of depression and anxiety. These 3 experts also pre-
ferred the HADS because it was developed and vali-
dated in patients with physical health conditions38 as
opposed to people with mental health disorders or a
community sample. They expressed the opinion that
pain can influence the patient’s score on other question-
naires that include somatic symptoms of depression and
anxiety, threatening the construct validity. In contrast, 3
other experts considered somatic symptoms an essential
part of depression and anxiety. According to these
experts, the construct validity would be flawed by not
including items regarding the somatic symptoms of
depression and anxiety.

3. Validity of the HADS subscales
Three experts expressed concern regarding the dis-
criminant validity of the HADS subscales. The stand-
alone use of the subscales was considered not stable or
reliable enough and the HADS seems to load on a single
factor (“which might be distress”) as opposed to the 2
factors depression and anxiety separately.

4. The construct of somatization

Eight experts described the construct of somatization
as unclear “because sometimes somatization is used as
the tendency to report unresolved psychological issues
as physical symptoms while for some it simply means
many somatic symptoms.” These 8 experts advised
against screening for somatization in patients at risk of
developing or maintaining persistent musculoskeletal
pain.
Sensitivity Analyses
Firstly, we performed a sensitivity analysis to verify

whether or not participating in the second round influ-
enced our final results, as we invited everyone who
participated in Round 1 to participate in Round 3, irre-
spective of whether they had participated in Round 2.
Five experts did not participate in Round 2. For depres-
sion, consensus was reached in the sensitivity analysis



Table 3. Quantitative Results for Round 3

QUESTIONNAIRE

IS THE QUESTIONNAIRE SUITABLE TO ASSESS THE PSYCHOSOCIAL

FACTOR IN PEOPLE WITH MUSCULOSKELETAL PAIN?

AT LEAST 50% OF EXPERTS MADE A JUDGMENT

(IE, “YES” OR “NO“ ANSWER)
SUITABILITY

AGREEMENT LEVEL

CONSENSUS TO

RECOMMENDYES DON’T KNOW NO YES/NO

Depression: (N = 16)*

- DASS-21-D 9 6 1 Yes 90.0% Yes

- PHQ-9 10 4 2 Yes 83.3% Yes

- BDI-II 13 0 3 Yes 81.3% Yes

- CES-D 11 2 3 Yes 78.6% Yes

- HADS-D 11 1 4 Yes 73.3% Nox

Anxiety (N = 16)*

- PASS 10 5 1 Yes 90.9% Yes

- STAI 11 3 2 Yes 84.6% Yes

- GAD-7 10 4 2 Yes 83.3% Yes

Somatization: (N = 8)*,y

- PHQ-15 4 3 1 Yes 80.0% Yes

- MSPQ 3 1 4 Yes 42.9% No

- SCL-90-R 3 1 4 Yes 42.9% No

- SAS 4 4 0 Noz N.A. No

- SSS-8 3 4 1 Noz N.A. No

*N provided is the number of experts adjusted for the panel members who did not consider themselves as an expert for this factor.
yEight experts deemed the construct of somatization to be unclear or irrelevant for people with musculoskeletal pain.
zIf less than 50% of experts had an opinion about a questionnaire, the questionnaire was withdrawn from further analysis. For the meaning of the abbreviations of
the questionnaires, please see Table 2.
xThreshold for consensus was reached in the sensitivity analysis (see Appendix B).
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for the same 4 questionnaires (DASS-21-D, PHQ-9, BDI-II,
and CES-D) that were preferred in the complete-group
analysis. The levels of agreement were slightly different,
resulting in a different ranking of the preferred ques-
tionnaires (see Appendix B). Furthermore, in the sensi-
tivity analysis, the level of agreement (81%) for the
HADS-D met the consensus threshold, whereas in the
complete-group analysis the level of agreement (73%)
fell just below the consensus threshold of 75%. For anxi-
ety, the agreement levels in the sensitivity analysis were
slightly different, resulting in a different ranking of
instruments, but consensus was reached for the same
questionnaires. Because many experts (50%) questioned
the construct of somatization and/or its applicability in
patients at risk of developing or maintaining persistent
musculoskeletal pain, the number of experts was insuffi-
cient for a sensitivity analysis of the somatization ques-
tionnaires.
Secondly, we performed a sensitivity analysis to deter-

mine if the recommendations would differ if the experts
who participated in the development and/or validation
of a suggested questionnaire were excluded from the
analyses of that particular questionnaire. For depression
and anxiety, consensus was reached for the same ques-
tionnaires, in the same order, with slightly lower agree-
ment percentages (see Appendix C). For the same
reasons as mentioned above, this sensitivity analysis was
not performed for somatization.
Discussion
In the first round of this Delphi study, the experts sug-

gested 24 suitable instruments to assess depression, anx-
iety, and somatization in patients at risk of developing
or maintaining musculoskeletal pain (such as low back
pain or neck pain). Following the different rounds, this
number could be reduced substantially and consensus
was reached for 8 instruments. The DASS-21-D, PHQ-9,
BDI-II, CES-D, and HADS-D were identified as the pre-
ferred questionnaires to assess depression. It should be
noted that the HADS-D just failed to reach the threshold
for consensus in the complete-group analysis, but the
threshold was reached in the sensitivity analyses. We
therefore suggest that the recommendation for the
HADS-D should be interpreted more prudently. The
PASS, STAI, and GAD-7 emerged as the preferred ques-
tionnaires to assess anxiety in patients with musculo-
skeletal pain. For somatization, no recommendation
could be made.

When considering the clinimetric properties of the
preferred questionnaires, an important consideration is
that only a few of these recommended questionnaires
are validated in people with pain (BDI17,29; DASS-21-D26;
STAI37; and PASS23). Following the outcomes of this Del-
phi study, priority can be directed toward validation of
the preferred questionnaires in patients with musculo-
skeletal pain. This is opportune as psychosocial factors
are important predictors for poor recovery in people
with musculoskeletal pain.18 It will further encourage
the broad implementation of these questionnaires
which will facilitate easier comparison and pooling of
baseline and outcome data in both research and clinical
practice.

The qualitative data offer further insight in the rec-
ommended questionnaires. For example, for depression,
the validity, and reliability of the subscales of the HADS
were questioned. This is in line with the current litera-
ture as the factor structure of the HADS seems to vary
with the method of analysis that is used.11 Some
researchers advise revision of the HADS rather than
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abandonment.35 Also according to the qualitative com-
ments, the appropriateness of the recommended ques-
tionnaires for anxiety may depend on the situation. The
GAD-7 is believed to be more suitable to measure gener-
alized anxiety, while the PASS is more specifically target-
ing anxiety relating to pain.
This study revealed that half of our expert panel ques-

tioned the construct of somatization in people with
musculoskeletal pain. As these experts did not recom-
mend to screen for somatization in this population,
they did not suggest or score questionnaires. Conse-
quently, although the preferred questionnaire, the
PHQ-15 was not broadly supported and therefore not
recommended. As somatization research is a less well-
developed field in comparison to depression and anxi-
ety, there were fewer people available for the construct
of somatization (N = 8) who met our criteria to be
included in the expert panel and who were familiar
with the questionnaires for this domain. There is little
empirical evidence on the optimal number of experts to
achieve a reliable and valid consensus process.30 How-
ever, most Delphi studies use panel’s report using panels
that consist of 15 to 20 experts.19,30

In general, there are no clear guidelines as to what
methods are preferred for conducting a (modified) Del-
phi study, and it has been criticized in terms of replica-
bility.20 We have therefore aimed to be as transparent
as possible in reporting in accordance with the recom-
mendations made by Humphrey-Murto et al.20 By choos-
ing for 3 rounds prior to the study to improve
completion rates,33 and including experts in the third
round regardless of their participation in the second
round we have potentially added a bias in reaching con-
sensus. However, in the sensitivity analysis most recom-
mendations remained valid, with the exception of the
HADS-D. Another limitation of the Delphi method is
that instruments that are well established in a particular
field may be favored, and newly developed and less fre-
quently studied questionnaires may be disadvantaged.
This study represents the current state of research.
Lastly, we have provided the experts with clinimetric

properties for each questionnaire in a relevant popula-
tion. As this was not based on a full systematic review,
this could have introduced some bias in the experts’ rec-
ommendations. However, clinimetric properties were
only one element the experts were asked to take into
consideration, besides content, feasibility, personal
experiences and expertise.
A strength of the study is the quality of the expert panel

which consisted of 22 international experts who were
both highly qualified (ie, 91% have a PhD-degree) and
experienced (with an average of over 20 years of experi-
ence). The experts were from various relevant professional
backgrounds (Psychology, Medicine, and Allied Health).
This diversity makes the results of this study applicable to
a variety of health care domains.7 Two thirds of our expert
panel consisted of psychologists and this might have led
to a bias in recommendations. However, given that we
focused on the psychosocial factors psychologists are most
likely to work with (depression, anxiety, and somatiza-
tion), we believe that the expert panel is a good reflection
of the experts in this field. The response rates for all
rounds were in line with previous research, with approxi-
mately two thirds of experts responding in Rounds 2
and 312 and the size of the expert panel for depression
and anxiety (N = 16) is in line with the recommended
size.19

Recommendations generated through this study
might aid the screening for psychosocial factors in gen-
eral practice and these questionnaires can be added in
research when these variables are core outcomes. There
have been core outcome sets developed for patients
with musculoskeletal pain.10 Currently, the core out-
come measure index for low back pain8 does not include
the psychosocial dimension although consensus was
nearly reached for the domain of “psychosocial
functioning.”9 Chiarotto et al proceed to recommend
the BDI-II, the HADS, and the CES-D as most-frequently
used instruments for this domain.9
Conclusion
Following a 3-round Delphi study, the expert panel

reached consensus on the recommendation of the fol-
lowing instruments to measure depression and anxiety
in people at risk of developing or maintaining persistent
musculoskeletal pain (such as low back pain or neck
pain). For depression, the DASS-21-D, PHQ-9, BDI-II, CES-
D, and HADS-D; for anxiety: the STAI, PASS, and GAD-7;
and for somatization: no recommendation could be
made. Priority can be directed to validating these meas-
ures in a population of patients with musculoskeletal
pain.
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