fa 8 VITENSKAPELIG ARTIKKEL

Pain response classification does not predict long-term
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Abstract

W Study Design: Prospective cohort study nested in a randomized clinical trial.

I Objective: To investigate the prognostic value of pain response classification at initial
physiotherapy examination in patients with low back pain (LBP) who are sick-listed.

W Background: Recurrent and chronic LBP accounts for a substantial proportion of all
absence from work. In predicting outcome in patients with LBP psychosocial factors are
thought to play an important role, while findings from clinical examination seem to be of
more limited value. Mechanical evaluation using repeated end-range spinal movements
resulting in specific pain responses have been shown to be of some value.

M Methods: The study included 351 patients sick-listed because of LBP with or without
sciatica. Prior to clinical examination, the patients completed a comprehensive question-
naire including questions on pain, function, and psychosocial factors. The physiotherapy
examination included a standardized mechanical evaluation. Patients were classified into
3 groups according to their pain response: centralization, peripheralization, or no response.
Outcomes were obtained by national register data, medical records, and a postal question-
naire at 1 year.

I Results: At 1 year follow-up 65% of the patients had returned to work. All pain response
groups showed significant and clinically important improvements in both pain and disabil-
ity. No significant differences were found between pain response groups in any outcome
measure. Result remained unchanged after adjustment for potential confounders.

M Conclusion: The prognostic value of pain response classification seems limited in pa-
tients sick-listed from work because of LBP.

M Keywords: Centralization, low back pain, prognosis, return to work, sick-listing.

1 Level of evidence: Prognosis, level 1b.
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The lack of prognostic value of pain response clas-

sification demonstrated in the present study is in
contrast to the results of several previous studies.

Background

Low back pain (LBP) is a common disorder
and one of the most frequent reasons for
seeking healthcare (33). Most LBP episo-
des are self-limiting, but a small percentage
of people with LBP develop recurrent or
chronic pain and disability (31). Recurrent
and chronic LBP accounts for a substantial
proportion of all absence from work (5). The
longer the sick-listing, the more difficult is it
to make a successful return to the labor mar-
ket (33). Identifying predictors of persistent
disability and developing tools for early in-
tervention are, accordingly, considered im-
portant to rehabilitation and continued con-
tribution to the work force (32). Although
much research has been performed, only
few prognostic factors have been consistent-
ly identified across studies (9).

Psychosocial factors are thought to play
an important role. They include fear avo-
idance beliefs, pain behavior, somatization,
and distress/depressive mood, and have
shown to be associated with poor outcome
in patients with LBP (16,25). The presence
of compensation claims has consistently
been reported to be a negative predictor of
outcome (9). The findings obtained by cli-
nical examination seem to be of limited va-
lue in predicting prognosis. Frequently used
clinical tests include range of motion, palpa-
tion, and straight leg raise; but they provide
no or little prognostic information in LBP
patients (4,33), although the presence of
sciatica does seem to have some predictive
value (9).

Mechanical evaluation using repeated
end-range spinal movements that produce
specific pain responses (i.e. centralization
(CEN) and non-centralization (non-CEN))
seems to hold some prognostic information
for patients with LBP (1). This method is
referred to as Mechanical Diagnosis and
Therapy (MDT) (23). The CEN pain re-
sponse is described as a process whereby
pain radiating from the spine is sequenti-
ally abolished from the most distal position
towards the lumbar midline, in response to
repeated end-range therapeutic positions or
movements. The non-CEN pain response is
defined as either peripheralization (PER), a
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FIGURE 1 Participants flow-diagram.

distal spread of pain into the limb or no re-
sponse (NR), i.e. if no proximal change in
pain location occurs. This mechanical evalu-
ation may serve to categorize patients accor-
ding to their mechanical syndromes. Thus, it
has been suggested that patients with a CEN
response and/or a reduction in symptoms as
response to the mechanical loading strate-
gies (directional preference) may be treated
more effectively if treated with specific exer-
cises matched to their directional preference
(18,23). The prognostic significance of the
CEN pain response has been evaluated in se-
veral studies (1). Thus, a CEN pain response
has consistently been associated with good
outcome in patients with acute and chro-
nic LBP (8,13,20,28,29,35-38), reflecting a
poorer prognosis when CEN is absent (1).
However, only few studies have explored the
prognostic value of pain response classifi-
cation in the long-term in populations who
are at increased risk of permanent disability
(20,27,28). The objective of this study was to

investigate the prognostic value of pain re-
sponse classification at initial physiotherapy
examination in patients with LBP who were
sick-listed.

¢ Findings: Initial pain response classifica-

: tion by experienced MDT physiothera-
pists did not predict outcomes in patients
sick-listed because of LBP.

¢ Implication: The prognostic value of
pain response classification in popula-
tions who are at increased risk of perma-
nent disability and loss of contribution
to the work force may be questioned.
Therefore, other factors may be more
important in the assessment and devel-
opment of interventions for successful
rehabilitation of these patients.
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Subjects

The present study was conducted as a pro-
spective cohort study nested in a rando-
mized clinical trial. The sample consisted
of 351 patients referred from their general
practitioner to the Research Unit at the
Spine Centre, the Regional Hospital of Sil-
keborg in Denmark from November 2004 to
July 2007 (Figure 1). The patients were par-
ticipants in a randomized clinical trial that
explored the effect of brief clinical interven-
tion versus a multidisciplinary intervention.
Study details will be published elsewhere
(12). Inclusion criteria: Partly or fully sick-
listed for 4-12 weeks from work because
of LBP with or without sciatica, age 16-60
years, and living in the municipality of Sil-
keborg, Favrskov, Skanderborg, or Randers
in Denmark. Exclusion criteria: registered
as unemployed, serious spinal pathology,
progressive neural compression implicating
plan of surgery, suspected progressive pare-
sis or cauda equina syndrome, low back sur-
gery the preceding year or previous lumbar
fusion, pregnancy, dependency on drugs or
alcohol, primary psychiatric disease, or
not able to speak and understand Danish.
Another 7 patients were excluded after in-
clusion, and 13 patients were excluded ba-
sed on the physiotherapy examination (Fi-
gure 1). This left 331 patients for the present
study. The study was discussed with the re-
gional research ethics committee. The study
did not fall within the scope of the work of
the committee and therefore formal ethical
approval was not required. All participants
signed informed consent, and the study was
approved by the Danish Data Protection
Agency (No. 2007-41-1278).

Procedures

Before the clinical examination, the patients
completed a comprehensive questionnaire
including questions on pain, function, and
psychosocial factors. The following varia-
bles were included: back and leg pain was
measured by the Low Back Pain Rating
Scale (LBPRS) (21). The LBPRS assesses the
dimensions of pain, disability, and physical
impairment for patients with LBP; only the
pain index measure was used in this study.
The pain index measure uses three 11-box
(0-10) numeric rating scales, corresponding
to pain now and worst and average pain
during the previous 2 weeks, for back and
leg pain separately. Each response score is

FYSIOTERAPEUTEN 5/12

added, giving a scale range of 0-60 points.
LBPRS has been shown to be valid and re-
liable in the assessment of LBP (21). Disa-
bility was measured with the Roland-Morris
Disability Questionnaire (RDQ), which has
been cross-culturally validated in Danish
(2). The RDQ score is calculated by adding
the number of positive answers into a sum
score, which ranged from 0 (no disability)
to 23 (maximum disability). The RDQ is
widely used internationally and has been
shown to be a valid and reliable tool in the
assessment of functional level patients with
LBP (26). The duration of LBP was dicho-
tomized into less and more than 3 months.
Signs and symptoms of psychological dis-
orders were assessed by a modified version
of the validated Common Mental Disorders
Questionnaire (CMDQ) (6). The question-
naire comprised 31 questions rated on a 5
point (0-4) scale of distress ranging from
«not at all» to «extreme». Each item was
then dichotomized between 1 «a little» and
2 «moderate» and added into sum scores
in 4 different sub-scales (6). Two subscales
assessed symptoms and signs commonly
associated with somatoform disorders: bo-
dily distress (SCL-SOM) and illness worries
(Whiteley-7). One subscale included symp-
toms of general mental distress (SCL-8), and
another subscale covered depressive symp-
toms (SCL-DEP6). The SCL-SOM subscale
has only 1 question regarding LBP which
was omitted. Fear avoidance beliefs were as-
sessed by questions from the Orebro Mus-
culoskeletal Pain Screening Questionnaire,
which has previously been validated (17).
Three questions on fear of physical leisure
and work activities, each with a 0-10-score
box scale, were added to a sum score (0-30).
Questions about a possible filed compensa-
tion claim upon inclusion were registered as
yes or now.

All patients underwent a clinical in-
terview and low back examination which
was performed by a physician specialist in
rheumatology and rehabilitation (OK]J). The
back examination comprised evaluation
of posture, curvature of the spine, range of
motion, neurological function (i.e. muscle
strength test, sensory function, and deep-
tendon reflex testing), Lasegue and femoral
stretch test, spring test, tenderness with per-
cussion, and standardized manual examina-
tion of tenderness of muscles. Nerve root
pain was defined as symptoms or signs of
nerve root compression/irritation, e.g. ra-

dicular pain in 1 or both lower extremities,
positive Lasegue at 60° or less, missing or di-
minished reflex, motor weakness, or altered
sensation in a dermatome. Relevant imaging
and other examinations were ordered.

After the clinical examination, a physio-
therapy examination was performed. A total
of 95% of the examinations were performed
by 1 therapist (DC) who holds a credentia-
led in MDT. The last 5% of the examinati-
ons were performed by a physiotherapist
who holds a diploma in MDT (OM). The
therapists were unaware of baseline questi-
onnaire scores. The physiotherapy exami-
nation included a standardized mechanical
evaluation according to the MDT assess-
ment method (23). Briefly, a series of repea-
ted end-range spinal movements or static
positions were used to assess pain respon-
ses. The patients filled out pain drawings
while standing erect at a bench, assuming
the same position before and after mechani-
cal evaluation. Patients were classified into
3 groups according to their pain response.
CEN was recorded if pain from the further-
most region (buttock, thigh, calf, or foot)
or pain in the midline of the lumbar spine
was abolished. PER was recorded if the pain
moved into a region further towards the foot
or if pain in the foot substantially worsened
and could not be centralized or reduced
again. The change in pain location had to
remain after the mechanicalevaluation. If no
change of pain location occurred in relation
to testing, the patient was classified as NR.
After mechanical evaluation, tests for non-
organic signs were performed (34), and if 3
or more of the 5 signs were present, the test
was considered positive.

Interventions

All patients received a brief clinical inter-
vention, including a thorough clinical eva-
luation and guidance by a rheumatologist
and a physiotherapist, both experienced in
rehabilitation of patients with LBP. Infor-
mation and reassurance were provided ac-
cording to LBP clinical guidelines to reduce
fear and uncertainties (31). Patients were
advised to stay active and continue nor-
mal activities which included returning to
work as soon as possible. All patients were
instructed in a graded general exercise pro-
gram (i.e. walking, cycling, and swimming).
Based on the MDT evaluation, patients who
could reduce or centralize the pain were in-
structed in specific exercises matching their



directional preference. Patients without a di-
rectional preference were not instructed in
specific exercise, but instead encouraged to
focus on the graded exercise program. Pati-
ents were scheduled for a control visit after
2 weeks. If a patient’s condition was unchan-
ged or better at that visit, the exercises and
graded activity program were progressed. If
worse, the patient was referred to the rheu-
matologist for another evaluation. If no ma-
jor clinical changes were observed, patients
were reassured and encouraged to continue
exercising, and if necessary, medical pain
management was adjusted. In patients with
radiculopathy with no improvement or wor-
sening of symptoms, referral to an orthopae-
dic surgeon for an evaluation of surgery was
proposed. All patients had the possibility of
additional visits or telephone consultation.
In addition to the clinical intervention de-
scribed above, patients allocated to the mul-
tidisciplinary intervention were scheduled
for an interview with a case manager within
2 to 3 workdays. The case manager and the
patient prepared together a tailored rehabi-
litation plan aiming at return to work. Each
plan was discussed regularly with a multi-
disciplinary team, including a rheumatolo-
gist, a specialist in clinical social medicine,
a physiotherapist, a social worker, and an
occupational therapist. Appointments with
other members of the team and meetings at
the work place or at the social service cen-
tre were arranged. The case manager kept in
contact with the participant, and problems
were discussed at regular team conferences
where the participants were not present. The
case was closed when the participant resu-
med work or if this was deemed impossible.
The social worker at the social service cen-
tre was then contacted. The rheumatologist,
physiotherapist and other team members
were trained in a cognitive-behavioral ap-
proach prior to the start of study and were
supervised regularly by a general practitio-
ner specialized in cognitive therapy.

Outcome measures

Return to work (RT'W) was the primary out-
come, defined as receiving no social transfer
payments in the 52nd week after inclusion,
except unemployment benefits. Thus, we
decided to classify unemployed participants
as «RT'W», if they had lost their job during
follow-up, but were healthy enough to work,
because this is a prerequisite for receiving
unemployment benefits. The social transfer

payments were identified in a national data-
base in which all Danish social transfer pay-
ments are registered on a weekly basis by the
Danish National Labor Market Authority.
Social transfer payments include compen-
sation benefits for partial or full sick-listing,
unemployment, job-training, supported
job-functions, disability pension, etc. The
social transfer registrations have been com-
pared with self reported data and have been
considered feasible for public health resear-
ch, especially because they avoid problems
with missing data (10). Secondary outcome
measures were change in back and leg pain
(LBPRS) and disability (RDQ) from baseline
to 1 year follow-up, and the risk of surgery
for patients with symptoms or signs of nerve
root involvement. This information was col-
lected by postal questionnaire and medical
records 1 year after inclusion.

Data analysis

Descriptive statistics were calculated for all
variables. In variables where missing values
exceeded 5%, adjustment was performed by
imputation as follows: The CMDQ subsca-
les were adjusted according to a previous
validation study of the CMDQ questionnai-
re (6) by recording a missing value as «not at
all» (i.e. 0). Two additional restrictions were
applied to this procedure: if missing values
exceeded 25% of each subscale or 15% of
each variable, it was recorded as missing.
A similar procedure was used for the RDQ
questionnaire; unanswered questions were
automatically scored as «no» (26). Unans-
wered questions regarding compensation
claims were scored as «no». Response ra-
tes for the 1-year follow-up questionnaire
were estimated and differences in baseline
characteristics between patients responding
and not responding to the 1 year follow-up
questionnaire were tested by x2, in the case
of categorical variables, and Mann-Whitney
U-test, in the case of continuous variables,
because of non-normal distribution. RTW
was analyzed in 2 ways; first, the pain re-
sponse groups were analyzed by logistic re-
gression with RTW as outcome and compa-
red by X2 statistics. Potential confounding
by baseline variables was then examined
in multivariate analyses. In multivariate
logistic regression models, the number of
variables are restricted: A least 10 cases per
variable or a separate indicator variable is
recommended (14). We therefore control-
led for confounding in 2 separate regression

models. The first model included individual
factors (sex, age, and received intervention)
and clinical factors (duration of pain, nerve
root pain, non-organic signs, baseline pain,
and disability). The second model included
individual and psychosocial factors (fear
avoidance, bodily distress, illness worries,
general mental distress, depressive symp-
toms, and compensation claim). Second,
a post hoc analysis on time to RTW using
survival analysis was performed. Kaplan-
Meier curves were generated to graphically
present the time to RTW for the 3 pain re-
sponse groups. The log-rank test where used
to ascertain whether differences between
groups were statistically significant. In this
analysis RTW was defined as the first four-
week period of «not receiving social transfer
payments».

Fisher’s exact test was used to deter-
mine differences in risk of surgery between
groups for patients with signs of nerve root
involvement. Because of very few cases,
adjustment for potential confounders was
not appropriate. Differences across groups
were analyzed by linear regression with the
differences of pain and disability between
baseline and 1 year follow-up as dependent
variables, and overall comparison was per-
formed with F statistics. One model was fit-
ted for each of the outcome measures (i.e.
change in pain and disability). Potential
confounding by baseline variables (i.e. in-
dividual, clinical, and psychosocial factors)
was then examined in multivariate analyses.
Assumptions for logistic regression models
were checked by Hosmer and Lemeshow s
Goodness-Of-Fit test, Proportional-hazards
assumption was checked by Log plot and
the linear regression models were checked
by scatter plots of residuals and residuals
plotted against fitted values. The statistical
package STATA, version 10, was used, and a
significance level of 5 % was selected.

Missing values and response rates

In the CMDQ questionnaire, 12% of the pa-
tients had 1 missing response and 4% had 2
or more missing responses. In the RDQ qu-
estionnaire, 13% had 1 or 2 missing respon-
ses and 2% had 3 or more missing responses.
Questions about compensation claims were
unanswered by 13%. After imputation, the
percentages of missing values were 4% and
1% for the CMDQ and RDQ, respectively.
The missing response rate did not exceed 5%
for other baseline variables. Data on RTW
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Baseline characteristics (N= 331).

Individual factors
Gender. women, n (%)
Age in years: median (IOR)
Receiving multidisciplinary int.. n (%)
Clinical factors
Pain duration > 3 months: n (%)*
Back and leg pain 0-60: median (IQR)f
Disability O-23: median (IQR)¥
Nerve root pain:n (%)
Non-organic signs > 3:n (%)
Pain response classification: n (%)
CEN
PER
NR
Psychosocial factors
Fear avoidance 0-30: median (IOR) §
Bodily distress 0-11: median (IQR) ||
liness waorries 0-7: median (IOR) ||
Mental distress O-8: median (IQR) ||
Depressive symptoms 0-6: median (IQR)||

Compensation claim: n (%)

205

25
3
2
1
0

78

(508)
(190)
60)
(369)
(103)

(302)
79
(619)

0)
(40)
(30)
(4.0
(10)
(236)

CEN= Centralization; PER= Peripheralization; NR= No Response; IQR = Inter Quartile Range. * Data missing for 4 patients; tThe
Low Back Pain Rating Scale; # Roland-Morris Disability Questionnaire §0rebro Musculoskeletal Pain Screening Questionnaire

(OMPSQ); || Common Mental Disorders Questionnaire (CMDQ).

66

CEN

PER

N RTw [ Not RTW

Percent return to work (RTW) at 1 year for Centralization (CEN), Peripheralization (PER), AND

No Response (NR) groups.
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were available for 330 patients (1 patient
passed-away), 235 (71%) of whom returned
the 1 year follow-up questionnaire (Figure
1). In the follow-up questionnaire, 9% of the
values in the RDQ scale were missing. After
imputation, the percentage of missing va-
lues was 2%. Patients not responding to the
1 year follow-up questionnaire were more
often men (p=0.004), had less often nerve
root pain (p=0.004.), tended to be younger
(p=0.055), and reported fewer compen-
sation claim as compared to responders
(p=0.059). No significant differences were
found between patients responding and pa-
tients not responding to the 1 year follow-up
questionnaire across pain response groups
(p=0.377) or other baseline variables.

Baseline variables are presented in table 1.
Mechanical evaluation classified 30.2% as
centralizers, 7.9% as peripheralizers, and
61.9% as no response. Half of the patients
had pain that lasted for more than 3 months;
median disability score was 16 and nerve
root pain was present in 36.9% of the pati-
ents. Compensation claims were reported by
23.6%.

Return to work at 1-year

At the 1 year follow-up, a total of 65 % had
returned to work (201 patients received no
social transfer payments and 13 patients re-
ceived unemployment benefits). Only small
differences were found between the pain re-
sponse groups (Figure 2) and none of these
differences were statistically significant (Ta-
ble 2). Controlling for confounding of both
clinical and psychosocial factors did not
change the results (Table 2).

Time to return to work

Survival curves are shown in figure 3. Dur-
ing the first 52 weeks after inclusion the me-
dian time to RTW was 16 weeks. No signifi-
cant differences were found in RTW rates
between pain response groups (p=0.4821).

Pain, disability, and risk of surgery

All pain response groups reported signifi-
cant reductions of back and leg pain at 1 year
follow-up (Figure 4). Small and nonsignifi-
cant differences were observed between pain
response groups. Controlling for potential
confounders produced a tendency towards
more reduction in the NR group than in
the PER and CEN groups, but there was no



Results of logistic regression with return to work as outcome.

Non-adjusted (n=330) Adjusted* (n=316) Adjustedt (n=312)
OR (95% Cl) P-value OR (95% () p-value OR (95% CI) p-value
CEN Reference Reference Reference
PER 0.71 030;,1.72) 0453 095 (036;253) 0923 0.75 (025,1.95) 0558
NR 099 (060; 1.64) 0360 103 (060;1.79) 0912 109 (062,1.91) 0763
Overall test 0729 0984 0715

CEN= Centralization; PER = Peripheralization; NR= No Response; OR=0dds Ratio; CI= Confidence Interval. * Estimates adjusted for individual and clinical factors: tEstimates adjusted for individual and

psychosocial factors. Overall test CEN/PER/NR performed with X statistics.
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0.75
1
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0.50
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Survival curves; Fraction of patients in Centralization (CEN), Peripheralization
(PER) and No Response (NR) groups not returned to work (RTW) during the 1 year follow-
up period.
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significant differences (Table 3). Likewise, all groups’
experienced significant reduction of disability scores
(Figure 5). No differences were found between pain
response groups whether statistical adjustment was
performed or not (Table 4). Overall, 9% of the patients
had back surgery during the 1 year follow-up. Among
the 122 patients with signs and symptoms of nerve
root pain, 25 patients (20.5%) had an operation. Risk
of surgery was evenly distributed across pain response
groups (p=1.00).

Initial pain response classification by experienced MDT
physiotherapists yielded limited prognostic informati-
on in patients sick-listed because of LBP. At 1 year, 65%
had returned to work and all pain response groups sho-
wed statistically significant improvements in pain and
disability. Statistical significance does not necessarily
mean the change is clinically important. A 30 % impro-
vement from baseline has been proposed as a cut off va-
lue for Minimal Important Change (MIC) when using
Numerical Pain Rating Scales and RDQ questionnaire
to assess outcomes in back pain research (24). In the
present study, all pain response groups surpassed the
threshold for MIC with an overall improvement of 32%
and 45%, on average, for pain and disability, respecti-
vely. However, no significant differences were found
across pain response groups for primary or secondary
outcome measures. The results did not change when we
controlled for potential confounders or when analyzing
the time to return to work using survival analysis. Ho-
wever, the percentages of patients RT'W were found to
be higher (76%) when using survival analysis (figure 3).
This discrepancy could be ascribed to patients being
sick-listed again after having previously resumed work
during the study, whereby they became censored in the
survival analysis.

The similar improvement across pain response
groups may be explained by natural history and the na-
ture of the interventions used in the present study. All
patients received thorough clinical evaluation. Special
focus was devoted to reassurance and encouragement
of physical activity and exercise. Such intervention has
previously been shown to be more effective than usual
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Mean difference of changes for back and leg pain scores from baseline to 1 year follow-up
between pain response groups.

Non-adjusted (n=213)

Adjusted* (n=204)

Mean diff, (95% CI) p-value Mean diff, (95% Cl) p-value
CEN Reference Reference
PER -133 (-884,6.18) 0728 -1.28 (-8.12;5.56) 0713
NR -1.10 (-546;3.26) 0620 -309 (-7.04;086) 0124
Overall test 0871 0300

CEN= Centralization; PER = Peripheralization; NR= No Response; Cl= Confidence Interval. * Estimates adjusted for baseline level,
individual, clinical and psychosocial factors, Overall test performed with F statistics.

15 20
I

1

Disability (0-23)
10

0 -

{ Baseline

1 year

Baseline
IBaseIine

1 year

{ 1 year

T
CEN

T
PER NR

5 Mean (95% confidence interval) disability scores at baseline and 1 year follow-up for Centrali-
zation (CEN), Perpheralization (PER) and No Response (NR) groups.

Mean difference of change for disability scores from baseline to 1 year follow-up between pain

response groups.

Non-adjusted (n=228)

Adjusted*(n=218)

Mean diff, (95% () p-value Mean diff. (95% () p-value
CEN Reference Reference
PER 1.7 (-1.81;4.36) 0417 1.22 (-183,4.27) 0430
NR -062 (-240;1.16) 0490 075 (-248,098) 0395
Overall test 0404 0354

CEN= Centralization; PER= Peripheralization; NR= No Response; CI= Confidence Interval, * Estimates adjusted for
baseline level, individual, clinical and psychosocial factors. Overall test performed with F statistics.
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care in patients with LBP who are sick-listed
(11), and it is currently thought to be one of
the most promising approaches in LBP ma-
nagement (3). In addition, function-focused
treatment has been shown to be more effec-
tive than pain-focused treatment (15). The
effect of the clinical management may also
have exceeded the effect of specific exercises
performed in response to pain. Furthermo-
re, patients sick-listed because of LBP may
differ from other patients with LBP. Patients
with LBP who are off work seem to have
higher pain and disability scores than those
working (30), and many suffer from recur-
rent or chronic back pain. Stopping work
may indicate that the patient is no longer
able to tolerate or cope with pain, either be-
cause of a temporary exacerbation of pain or
psychosocial distress associated with chan-
ged circumstances at work or at home (32).
CEN may be a useful predictor of recovery
at early stages, but its prognostic value may
diminish over time or with increasing pain
and disability that causes sick-listing.

The lack of prognostic value of pain re-
sponse classification demonstrated in the
present study is in contrast to the results of se-
veral previous studies (8,13,19,20,28,29,35-
38). However, most other studies on this
subject have had relatively small sample
sizes (8,28,29) or short-term follow-up pe-
riods (8,13,19,29,36-38). Only 3 studies
have provided data covering more than a
6-month period (20,28,35), and only 1 of
these included other prognostic variables
in a multivariate analysis (35). That latter
study found that psychosocial factors were
less important than failure to achieve CEN
as far as long-term outcome was concerned.
However, in contrast to other studies, that
study included a multiple visit definition of
CEN over several treatment sessions, whe-
reas other prognostic factors were only mea-
sured at baseline (35,36).

This may have favored the pain response
classification and made their results diffi-
cult to compare to the present and previous
studies. In sick-listed patients with chronic
LBP enrolled into a functional restoration
program Long (20) found that a higher pro-
portion of patients in the CEN group than
in the non-CEN group returned to work at
9 months (68.4% versus 52.2%). This result
could not be confirmed by the present study,
but similarly to our findings, no differences
in disability scores were observed (20). In
patients with sciatica and suspected disc



herniation, Skytte et al. (28) found that pa-
tients were more likely to undergo surgery
and have higher disability scores at 1 year,
if their pain could not be centralized at the
initial examination. These findings were
not confirmed by the present study, which
demonstrated an equal risk of surgery bet-
ween pain response groups. However, our
findings are in agreement with the results by
Schmidt et al. (27), who studied 793 pati-
ents with LBP referred to a spine clinic be-
cause of unsatisfactory improvement in the
primary care system. At 1 year, they found
no significant differences in pain, disabi-
lity, return to work rates, or risk of surgery
across pain response groups. In addition,
a recent secondary analysis of predictors of
long-term functional outcome, in patients
with acute and chronic spinal pain, treated
by the MDT approach, failed to demonstrate
any significant prognostic value of pain re-
sponse classification (22). Accordingly, the
predictive value of pain classification in se-
condary care may be questioned.

The present study has some limitations.
We acknowledge that when assessing out-
comes as a point estimate for 1 year, short
term benefits of pain response classification
might be overlooked. Possibly, CEN may
predict functional improvement and return
to work at an earlier stage, and thereby re-
ducing strain on the payment system. Ho-
wever, our survival analysis did not support
such a hypothesis; no differences were found
in RTW rates between pain response groups
within the first year after inclusion. The re-
sults of this exploratory analysis, however,
should be interpreted with caution as the
log-rank test does not allow other explana-
tory variables to be taken into account.

Although register data and medical re-
cords provided a complete follow-up for
RTW and risk of surgery, the 1 year data
for pain and function were incomplete be-
cause of a moderate response rate. However,
no differences were found between pati-
ents responding and not responding to the
questionnaire in relation to pain response
classification. Another limitation was the
relatively high number of missing values
regarding compensation claim, CMDQ, and
RDQ questionnaire. The simplest approach
to solve this problem would be to disregard
all data from patients with incomplete data
(complete-case analysis). This would reduce
the sample size and may produce misleading

results. If missing values account for more
than 5%, this procedure is not recommen-
ded in research based on patient reported
outcomes (7). Accordingly, a procedure that
replaces missing values with neutral values
(i.e. 0) was used. This may have underesti-
mated the scores in these variables, but is
unlikely to have changed the result, because
missing values were evenly distributed bet-
ween pain response groups.

Four patients were later diagnosed as ha-
ving osteoporotic fractures (2 with CEN and
2 with NR pain response). Because these
patients were initially judged eligible, they
were not excluded from the main analysis.
The prognosis for these patients did not dif-
fer from that for the whole group; nor did
secondary post hoc analysis excluding these
patients change the results.

A range of clinical and psychosocial va-
riables that are thought to be important
predictors were included in our multivariate
analysis. Other prognostic variables could
have been included. Variables like poor
general health, physically heavy work, and
poor interactions with colleagues have also
been shown to be important (9). One or
more of these variables might have influen-
ced the result. Finally, the generalization of
our findings may be limited, as only patients
with LBP who were sick-listed were inclu-
ded in the study.

The prognostic value of initial pain response
classification seems limited in patients sick-
listed with LBP if treated with either brief or
multidisciplinary intervention in secondary
care. Patients whose pain were periphera-
lized or did not change during testing were
found to have a prognosis just as favourable
as that of patients achieving centralization
of their pain. Although mechanical evalua-
tion may be useful in identifying patients
responding well to specific directional exer-
cises, other variables may be more impor-
tant for assessing the prognosis and for de-
veloping interventions in sick-listed patients
with LBP.
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