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Abstract

Objective: The identification of helpful or unhelpful behavioral strategies for coping with
pain would assist in optimizing the management of patients with chronic low back pain
(CLBP).

To develop and validate a questionnaire for categorizing behavioral strategies in patients
with nonspecific CLBP.

Methods: (1) Development of a preliminary questionnaire based on a qualitative study in 25
patients with CLBP; (2) Item reduction and questionnaire validation by a multicenter
international prospective study in patients with CLBP, with multiple correspondence
analysis to identify behavioral profiles, whose characteristics and internal and external
validities were assessed; 12-month study of treatments in 58 patients; (3) Evaluation of
reproducibility in 30 patients.

Results: (1) The preliminary questionnaire had 87 items in eight pain-coping domains. (2)
Three behavioral profiles were identified: effective coping, emotional distress, and
kinesiophobia. The questionnaire was reduced to 21 items in seven domains. Cronbach’s o
indicated moderate internal consistency (0.47-0.66). External validity versus anxiety,
depression, and coping strategies was good. As expected, exercise reconditioning was used
more often by patients with kinesiophobia than by those with effective coping (50% vs.
25%, P<0.05). (3) Reproducibility was good (k=0.70).

Conclusion: This new, simple questionnaire allows the identification of three behavioral

profiles, thus guiding the development of personalized management programs for NCLBP.

Keywords: Low back pain. Questionnaire. Coping. Behavior. Management. Pain

management. Adjustment strategy.
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Introduction

Nonspecific chronic low back pain (NCLBP) is a common condition whose worldwide
prevalence of 9.7% remained unchanged between 1990 and 2010 [1]. NCLBP is a major
source of functional impairment. Thus, according to the worldwide epidemiological Global
Burden of Disease study, NCLBP is the leading cause of years lived with disability [1].
Nevertheless, some progress has been achieved. The World Health Organization has moved
away from the early anatomical-clinical model, in which the pain was ascribed to a spinal
lesion, toward a biopsychosocial model that attributes the pain to complex interactions
among anatomical, psychological, social, and occupational factors [2]. By emphasizing
differences across patients, this model highlights the need for a personalized and multimodal
management strategy that focuses on the full range of patient characteristics instead of
merely on the topographic distribution of the pain.

Among the many treatments proven effective in NCLBP, physical therapy, educational
interventions, multidisciplinary management, and cognitive-behavioral therapy are
recommended in European guidelines [3]. Nevertheless, selecting the best treatment program
for each individual patient is challenging in clinical practice. The recommendations
encourage the identification of patient subgroups and the use of treatment strategies targeted
to specific patient profiles. The STarT Back Screening Tool (SBST) is a questionnaire for
categorizing the risk of progression to chronic pain and disability. In a randomized trial,
management stratified on the SBST risk profile (physiotherapy, psychological support,
social support) was significantly more effective than standard care [4]. However, SBST

results are interpreted by the physician and not directly by the patient. The SBST-based
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model does not involve advice to the patient about pain management and, consequently, fails
to contribute to patient education.

As demonstrated in several studies, pain coping strategies vary across patients and
exert a major influence on the impact of pain [5,6]. These differences should be taken into
consideration when selecting the treatment strategy for a patient with NCLBP [7].
Evaluating pain-coping strategies may serve both the physician and the patient in several
ways [8]: once identified, inadequate or suboptimal pain-coping strategies become treatment
targets for the physician; and the patient may discover alternative strategies for managing
everyday activities, participate actively in the treatment strategy, and define his or her own
objectives (shared objectives for therapeutic patient education).

To date, no easy-to-use tool for assessing behavioral strategies developed by patients
with NCLBP for coping with pain and disability is available. Such a tool would provide
guidance to patients for managing their pain and to physicians for selecting the best
treatment approach.

Here, our objective was to develop and validate a self-administered questionnaire
suitable for use in everyday practice and capable of identifying behavioral pain-coping

profiles of patients with NCLBP.

Methods

The Back Pain Behavioral Profile (BP2) was developed from 2012 to 2015 under the
coordination of a rheumatology research group at the Pitié-Salpétriére Teaching Hospital in
Paris (France) and by the Spine Section of the French Society for Rheumatology (SFR). The

OMERACT filter was applied to patient-reported outcomes [9,10]. A preliminary
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questionnaire developed based on the verbatim patient reports was evaluated prospectively

then modified to obtain the final questionnaire, whose reproducibility was assessed (Figure

).

1/ Development of the preliminary questionnaire

A qualitative study was conducted in 25 patients with NCLBP [11], who participated
in semi-structured focus groups. The results were used by five rheumatologists to develop a
preliminary questionnaire. Pain management strategies were identified in eight domains of
everyday life: pain, daily activities, physical and recreational activities, emotions and
morale, reactions of others, occupational activities, future, and drug treatments. For each of
these domains, a question was developed. Multiple-choice response options were created
based on the verbatim patient reports. All items were framed using similar syntax, without
negations [10]. Numerous items were selected, without considering potential redundancies,
to cover the full range of statements made during the focus groups. The verbatim focus-
group transcripts were read again to check their consistency with the questionnaire items.
The preliminary questionnaire was evaluated by both one-on-one cognitive interviewing of 5
patients [12,13] and overall Internet-based assessments by 8 focus-group patients and 3 of
the experts in charge of patient recruitment. The following were evaluated: comprehension
of the question (Does the patient understand the question?), information retrieval (Is the
patient able to recall the required information?), and judgment (Is the patient able to make a
judgment?). If indicated by the responses of the participants, the questions were reworded

and the items reworded or deleted.
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2/ Development of the final questionnaire

We conducted a prospective multicenter observational 12-month study between 2012
and 2015 in patients seeking medical advice for NCLBP. Each patient completed the above-
described preliminary questionnaire and several validated questionnaires with the goal of
defining and validating behavioral profiles and of selecting the items for the final
questionnaire. The study was approved by the appropriate ethics committee (CPP Ile de
France VI) on October 24, 2012, and reported to the Advisory Committee on Data
Processing in Healthcare Research (CCTIRS, #12.492) and French Data Protection
Authority (CNIL, #1632885).
Inclusion criteria

Inclusion criteria were as follows: (a) NCLBP of at least 6 weeks’ duration, with or
without distal radiation, with no indication for surgery; (b) NCLBP as the main reason for
seeking medical advice; (c) age older than 18 years; (d) informed consent provided; (e)
fluency in spoken and written French; (f) no spinal surgery within the past 3 months; (g) and
visual analog scale (VAS) for low back pain greater than 4/10.Members of the Spine Section
of the French Society for Rheumatology (SFR) recruited nonconsecutive patients at
specialized centers in Belgium, France, and Switzerland.
Source and nature of collected data

The inclusion criteria were checked and written informed consent obtained during a
physician visit. Each study patient completed a case-report form via a secure Internet site;
patients without Internet access were mailed the printed questionnaire at home.

The following data were collected at inclusion: sociodemographic data (age, gender,
educational background, and job category as classified by the French National Institute of

Statistics and Economic Studies (INSEE); characteristics of the low back pain (duration,
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intensity on a VAS, and presence or absence of distal radiation);preliminary
questionnaire;validated French versions of the following questionnaires: Patient Acceptable
Symptom State (PASS) [14], Rolland Morris Questionnaire [15], Fear Avoidance Belief
Questionnaire (FABQ) [16], Coping Strategies Questionnaire (CSQ) [17], and Hospital
Anxiety and Depression Scale (HADS) [18]; we used the following validated cut-offs:
HADS, >8/21 for the anxiety and depression subscores; and FABQ >15/24 and > 30/42 for
the physical activity and work subscores, respectively [19,20].

Our working hypotheses were that patients would cluster into different behavioral
profiles based on characteristics such as anxiety, depression, false beliefs, and coping
methods and that the treatments used during follow-up would differ across these groups.
Patient management was at the discretion of the physicians, who were unaware of the
questionnaire results. Those patients who had participated via the Internet site were
contacted 12 months after the initial data collection and asked which treatments they had
used (physical therapy, exercise reconditioning, antidepressants, therapy with a psychologist

or psychiatrist, and/or spinal surgery).

3/ Evaluation of the reproducibility of the final questionnaire

The final questionnaire was completed by 30 patients who had not participated in the
previous steps of the study. Inclusion criteria were as follows: age older than 18 years,
fluency in spoken and written French, NCLBP of at least 6 weeks’ duration, and naive to
therapeutic patient education and exercise reconditioning. Each patient completed the

questionnaire twice at an interval of 2 to 7 days.
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Questionnaire scoring, interpretation, and translation into therapeutic advice

A total score was to be defined, with attention to achieving optimal discrimination. For
each behavioral cluster, an interpretation and therapeutic advice were developed by a group
of experts, a therapeutic-patient-education nurse, and a physical therapist. Finally, 5 patients

underwent cognitive interviewing to assess comprehension of the questionnaire [12,13].

Statistical analysis

Multiple correspondence analysis [21] followed by hierarchical cluster analysis were
applied to the preliminary questionnaire items to identify behavioral clusters. Internal
validity of the results was assessed by computing Cronbach’s ov [23] and external validity by
comparison with the results of the other questionnaires. Longitudinal validity was evaluated
also. For each question, the item with the best discrimination in each cluster was selected by
the panel of experts based on the statistical results. Questions that diminished the ability of
the questionnaire to discriminate among clusters (as shown by a lower Cronbach’s o value)
were to be deleted. In the final questionnaire, each question was to have a single item for
each behavioral cluster. The Type I error was set at 5%. Reproducibility of the questionnaire
was assessed by computing Cohen’s K [24]. R software version 3.0.1 was used for the

statistical analysis.

Role of the funding source

This study was funded by grant #2350 from the French Society of Rheumatology

(SFR).

Results
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1/ Development of the preliminary questionnaire

Based on the data from the four focus groups and on the eight predefined pain-
management domains, 89 items relevant to pain-management strategies were identified. The
items were assigned to the relevant pain-management domain and multiple-choice response
options were developed for each. Comprehension and ease of recall were then evaluated.
The results prompted rewording of several items and deletion of two items. This left 87

items for the eight questions.

2/ Development of the final questionnaire

We included 118 patients, among whom 60% were females. Mean age was 50 years.
Most of the patients had had NCLBP for several years (Table 1). By multiple
correspondence analysis, a three-cluster solution was optimal. Hierarchical cluster analysis
was used to distribute the patients among these three clusters. The clinical significance of the
statistically identified cluster was evaluated by analyzing the items most closely associated
with each cluster (Table 2).

The three clusters were as follows: effective coping strategy, without false beliefs,
kinesiophobia, or marked depressive affect; emotional distress, with prominent
manifestations of anxiety, depression, and/or catastrophizing, clouding the view of the
future; and kinesiophobia (in the absence of a formal assessment of this manifestation) with
fear of moving and irrational beliefs leading to a marked decrease in motor activity. For each
of these three groups and each question, the experts selected the most appropriate item for
the final questionnaire. The question on managing medications diminished the internal

consistency of the questionnaire and was consequently deleted. Cronbach’s o values for the

9
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effective-coping, emotional-distress, and kinesiophobia groups were 0.64, 0.46, and 0.57,
respectively.

As few patients had emotional distress, external validity was difficult to assess in this
cluster. The effective-coping cluster had more patients in the patient-acceptable symptom
state (PASS question) and fewer patients with anxiety and/or depression (HADS) and/or
false beliefs (FABQ), compared to the patients with kinesiophobia. Similarly, according to
the CSQ, the positive strategy consisting in ignoring the pain sensations was more common
in the effective-coping cluster, whereas the negative strategy consisting in catastrophizing
was more common in the kinesiophobia and emotional-distress clusters (Table 3).

Of the 84 patients contacted after 12 months, 58 responded; the response rates were
59% in the effective-coping cluster and 41% in the kinesiophobia cluster . Exercise
reconditioning was used by a significantly larger proportion of patients in the kinesiophobia
cluster compared to the effective-coping cluster (50% vs. 24%, P<0.05). No significant
differences were found across clusters in the use of other treatment modalities (physical

therapy, surgery, antidepressants, therapy with a psychologist or psychiatrist).

3/ Evaluation of the reproducibility of the final questionnaire

Test-retest reliability was assessed by having 30 patients complete the final
questionnaire twice, at a median interval of 5 days. Among these patients, 70%, 13%, and
17% were in the effective-coping, emotional-distress, and kinesiophobia clusters,
respectively. Cohen’s x was 0.70, indicating satisfactory reproducibility of patient
classification within behavioral groups.
A simple scoring system was devised: the number of items in each behavioral cluster was

determined, without weighting, and the cluster with the largest number of items was taken as

10
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describing the patient’s profile. When two clusters had the same number of items, the patient
was asked to choose the item he/she felt was the most important, and that item determined
the predominant behavioral profile. Interpretations of the questionnaire results and their
translations into clinical advice were developed by the study experts then evaluated by
cognitive interviewing of 5 patients. Several sentences were reworded. The patients felt that
the scoring system was easy to understand and to use. The final questionnaire thus obtained
is provided in Figure 2 and Appendix A, Text S1 [See the supplementary material

associated with this article online].

Discussion

This study defined three behavioral pain-management profiles in patients with
NCLBP: kinesiophobia requiring reassurance about physical capabilities, emotional distress
requiring psychological support, and effective coping. The number of patients was largest in
the effective-coping cluster and smallest in the emotional-distress cluster. The BP2
questionnaire readily and rapidly identifies the patient’s behavioral profile, thereby
providing therapeutic guidance. In addition, the common-sense advice to patients developed
for each profile enhances the benefits of the BP2 questionnaire. Patients with effective
coping are advised to follow the standard strategy combining information, analgesics, and
physical therapy. Combined psychological and physical treatments are recommended for
patients with emotional distress. Finally, patients with kinesiophobia are guided toward

intensive multidisciplinary physical treatments such as exercise reconditioning. These

11
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suggestions are consistent with the treatments followed by the patients in our three groups
but need to be validated in an independent study.

The identification in our study of different behaviors requiring different types of
advice and management is consistent with earlier reports. In a large, prospective, population-
based cohort, catastrophizing and kinesiophobia independently predicted chronic low back
pain, even in individuals without low back pain at baseline [25]. Catastrophizing was a
component of our emotional distress profile, and kinesiophobia characterized the other
unhelpful behavior, although specific questionnaires for catastrophizing and kinesiophobia
were not used. During 12 months of treatment by the usual physicians, exercise
reconditioning was more often used in the kinesiophobia cluster, supporting the validity of
our cluster solution. Nevertheless, we did not assess whether the patient’s opinion matched
the cluster assigned by the questionnaire. Previous studies also identified various pain-
management strategies in patients with NCLBP. One group identified three clusters based on
pain intensity, disability, depression, and coping strategies: chronic pain syndrome, positive
adaptation to pain, and good pain control [26,27]. This group used a cluster analysis
approach similar to ours and identified similar clusters of characteristics but did not allow
the development of a questionnaire suitable for use in everyday practice.

The small number of patients in the emotional-distress cluster is consistent with the
small proportion of patients with major depression. Although expected, this small number
limits the interpretations that can be made for the emotional-distress cluster. Nevertheless,
patients with emotional distress should be identified, since they can be offered specific
treatments and are at high risk for chronic pain [28]. The change in the proportion of patients
with emotional distress between our two study time points (3% vs. 13%) reflects the

variability of psychological well-being. A study in a different population is needed to

12
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validate the three clusters and the distribution of patients among them. This future study
should also validate some of the cluster characteristics, such as kinesiophobia, which was not
included in the initial analysis.

The recently developed SBST classifies patients into three groups based on the risk of
chronic pain (low, moderate, and high). This very simple 9-item questionnaire has been
validated and proven effective for stratifying the primary-care management of patients with
low back pain [4]. Nevertheless, identifying patients at high risk for chronic pain is not
relevant in patients who already have chronic low back pain. In addition, the SBST is
designed to help physicians stratify patient management and does not directly provide
guidance to the patients.

The patients included in the development and validation cohort had had NCLBP for
several years. This high level of chronicity may limit the external validity of our study.
Nevertheless, the large sample size, multicenter recruitment, and small proportion of patients
treated with exercise reconditioning are representative of patients seeking further options
after failure of the initial treatment of low back pain. A study validating the BP2
questionnaire in patients with subacute low back pain may prove of interest.

The development and validation of self-administered questionnaires is a vast field of
research that has received considerable attention from the rheumatology community, given
the largely subjective nature of musculoskeletal symptoms [29-35]. The methodology used
for our study, notably the initial qualitative phase and the reliance on expert opinion, may
have induced some measure of subjectivity. When developing the questionnaire, we applied
validated methods based on patient-derived data and expert opinion [29,30,34,35]. A
limitation of using verbatim patient reports for developing the questionnaire is that patients

fail to report some types of information, such as a desire for secondary gains. Validation of
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the questionnaire also relied on established methods [9,36,37]. Our choice of multiple
correspondence analysis allowed us to identify objective clusters that were validated
statistically, without making subjective choices. Nevertheless, future studies should validate
our clusters, notably the emotion-distress cluster, given its very small number of patients.

In sum, the questionnaire developed in this study should prove useful to both patients
and physicians. Patients obtain information about the appropriateness of their behavior and
advice on how to improve their pain-management strategy. Physicians may find the
questionnaire useful for adjusting the treatment approach, suggesting a type of therapeutic
patient education, or recommending a specific treatment modality such as exercise
reconditioning. The questionnaire may prove particularly helpful to physicians who are not
specialized in spinal diseases and may therefore be unsure about the best treatment program.
Wide dissemination of the questionnaire among patients seeking to improve their behavior

may provide benefits. These possibilities deserve evaluation in a longitudinal study.
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Table 1: Clinical features of the patients included in the prospective multicenter study

designed to develop the questionnaire

Population in the  |Prospective Test-retest
prospective multicenter population
multicenter study  [study subgroup (n = 30)
(n=118) with follow-up
data
(n =58)
Age, years, median (range) 51(22-77) 49 (22 - 77) 50 (23 - 78)
Females, N (%) 71 (60) 31 (53) 18 (60)
Duration of NCLBP, years, 8,0 (0,3 — 56) 8,0 (0,5-40) |2,0(0,2-20)
median (range)
Radiation to a lower limb, N 88 (75) 45 (77) 17 (57)
(%)
VAS for low back pain/10, 6,0 (4 —10) 4.8 (1 -9) 5,6 (3-9)
median (range)
Participation in exercise 44 (37) 26 (45) 0 (0)
reconditioning/back school, N
(%)
Sick leave, N (%) 32/105 (30) 12/51 (24) 7/26 (27)

NCLBP, nonspecific chronic low back pain; VAS, visual analog scale
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Table 2: Items most strongly associated with the behavioral clusters

% of patients | % of patients in
in the cluster | other clusters
who selected | who selected
the item the item

Effective-coping cluster (60% of the initial population)

| have learned to deal with my pain while going 67% 32%

about my usual activities.

| accept the future, although | know the pain may | 70% 25%

still be there.

Emotional-distress cluster (3% of the initial population)

| feel ’'m a burden for others. 100% 13%

| feel my pain is dragging me down 100% 16%

Kinesiophobia group (37% of the initial population)

| am fearful about the future. 59% 10%

| no longer carry out my usual activities 50% 17%
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Table 3: External validity of the three behavioral clusters identified by the

questionnaire
Variables Effective Emotional Kinesiophobia | P value
coping (n =71) | distress (n (N =44)
= 3)
Initial VAS pain score /10 6.2 (1.4) 4.3 (0.6) 6.3 (1.6) 0.092
Sick leave 27% (45) 33% (58) 34% (48) 0.79
PASS 35% (48) 33% (58) 7% (25)* 0.003°
HADS anxiety cutoff 2 8/21 | 42% (50) 100% 91% (29) <0.001*
(0)
HADS depression cutoff = 15% (36) 100% (0) 65% (48) <0.001*
8/21
FABQ Physical activities = 41% (50) 33% (58) 65% (48)** 0.037°
15/24
FABQ Work = 30/42 18% (39) 0% (0) 38% (49)** 0.048°
EIFEL (Rolland Morris) at 6.9 (3.7) 12.7 (2.3) 12.3 (3.4) 0.304
baseline / 24
CSQ Positive Ignoring pain 11.4 (3.5) [14.3(3.1) 9.1 (2.2)*** 0.001%
sensations /16
CSQ Negative Distraction / 10.7 (3.7) 12.0 (3.6) 10.6 (3.2) 0.761
20
CSQ Negative 8.1 (2.6) 10.3 (1.2) 11.4 (2.5)*** | <0.001%
Catastrophizing
CSQ Positive Reinterpreting | 6.3 (2.6) 4.7 (1.2) 5.5 (1.8) 0.344
/16
CSQ Negative Praying / 12 5.0 (2.7) 6.3 (4.2) 5.9 (2.6) 0.080

VAS, visual analog scale; PASS, patient-acceptable symptom state; HADS, Hospital

Anxiety and Depression Scale; FABQ, Fear Avoidance and Beliefs Questionnaire; EIFEL,

validated French version of the Rolland Morris questionnaire; CSQ, Coping Strategies

Questionnaire
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The data are mean£SD or n (%).

The asterisks mark significant P values (Kruskal-Wallis test): *P<0.01, **P<0.05, and
**%P<0.001
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Figure 1 : is the study flowchart

Figure 2 : Questionnaire on managing low back pain
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Verbatim reports of patients with NCLBP*

4 =)
1/Development

of the preliminary
questionnaire

. J

Development of questions
and items

Evaluation of item

comprehension
(cognitive interviewing)

\V4

Preliminary questionnaire
(8 questions — 87 items)

i )
2/ Evaluation

of behavioral clusters
and development
of the final questionnaire

- 7

Prospective
multicenter study

Multiple
correspondence analysis

Hierarchical cluster analysis

Evaluation of preliminary
internal, external,
and longitudinal validity

\V4

Final questionnaire
(7 questions)

" N

3/Test-retest reliability
of final questionnaire

. J

Evaluation of reproducibility

\/

Validated questionnaire

*NCLBP nonspecific chronic low back pain




This questionnaire helps to understand how you manage low back pain. For each question,
please choose the sentence that best describes you now.

Question 1 — My low back pain

L1 I feel the pain is dragging me down.
A 1 manage with the pain.

O I am afraid the pain will never stop.

Question 2 — My usual activities

A | have learned to deal with the pain while going about my usual activities.
L1 I no longer carry out my usual activities.

O I have had to stop some of my usual activities.

Question 3 — My emotions and mood

1 Emotionally, | feel trapped in a vicious circle.

O Emotionally, I can’t handle the situation.

A Tt isn’t always easy to handle the pain emotionally but I manage.

Question 4 — My physical activities during recreation and sports

[J I’m not physically active any more, because of my back.

A\ | have learned to continue being physically active, despite the back pain.
O I am afraid to move during my physical activities.

Question 5 — The future and the back pain

A\ | accept the future, although | know the pain may still be there.
O I am fearful about the future.

L1 I have trouble contemplating the future.

Question 6 — The reactions of others to back pain
[ I feel I’'m a burden for others.

/\ | feel supported by others.

O I feel that others minimize my back pain.

Question 7 — Work

A\ | have learned to do my work despite the back pain.

LI I have stopped working, because of the back pain.

O I still work, but I’'m afraid the work will worsen the pain.

Number of A :
Number of [ :
Number of O :

If the number is the same for two symbols, please choose the question that is most important

to you:
Question number :
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