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Abstract The variables identified as predictors of
surgical outcome often differ depending on the specific
outcome variable chosen to designate ‘“‘success”. A
short set of multidimensional core outcome measures
was recently developed, in which each of the following
domains was addressed with a single question and then
combined in an index: pain, function, symptom-specific
well-being, general well-being (quality of life), disabil-
ity (work and social). The present study examined the
factors that predicted surgical outcome as measured
using the multidimensional core measures. 163 spinal
surgery patients (mixed indications) completed ques-
tionnaires before and 6 months after surgery enquiring
about demographics, medical/clinical history, fear-
avoidance beliefs (FABQ), depression (Zung self-rated
depression), and the core measures domains. Multiple
regression analyses were used to identify predictor
variables for each core domain and for the multidi-
mensional combined core-set index. The combination
of baseline symptoms, medical variables (pain duration,
previous spine operations, number of levels treated,
operative procedure) and psychosocial factors (FABQ
and Zung depression) explained 34% of the variance in
the core measures index (P < 0.001). With regard to the
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individual domain items, the medical variables were
better in predicting the items “pain” and ‘‘symptom-
specific well-being” (R* = 6-7%) than in predicting
“function”, “general well-being” or ‘““‘disability”’ (each
R? < 4%). The inverse pattern was shown for the psy-
chosocial predictors, which accounted for in each case
approximately 20% variance in “‘function”, “‘general
well-being” and “‘disability”” but only 12-14% variance
in ““pain” and “‘symptom-specific well-being”. Further
to previous studies establishing the sensitivity to change
of the core-set, we have shown that a large proportion
of the variance in its scores after surgery could be
predicted by “well-known” medical and psychosocial
predictor variables. This substantiates the recommen-
dation for its further use in registry systems, quality
management projects, and clinical trials.

Keywords Predictors - Multidimensional -
Core outcome measures - Spinal surgery - Psychology

Introduction

It is well known that some patients operated on for
spinal disorders will have a poor result, regardless of
the apparent technical success of the operative proce-
dure itself [27]. This has prompted the search for risk
factors and the development of pre-screening tools
[1, 4, 11] to assist with both the patient selection pro-
cedure and the promotion of realistic expectations on
behalf of the patient. Over the last 10-15 years,
numerous studies have sought to identify the deter-
minants of surgical outcome [15]. Despite this, there is
still a lack of consensus regarding both the most
important predictors and their overall predictive power
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(i.e. their clinical relevance). The risk factors identified
in any given study are most likely contingent upon
certain methodological factors—such as the study de-
sign (retrospective versus prospective), the statistical
methods used (bivariate, multivariate analyses), the
number and type of predictors examined, and their
prevalence within the patient group examined—as well
as factors such as the specific pathology or the surgical
procedure being investigated [15]. Furthermore, both
the proportion of positive outcomes after spinal sur-
gery [10] and the factors identified as predictors [9, 25]
depend to a large extent on the manner in which the
outcome itself is assessed.

There is no single, universally accepted method for
assessing the outcome of spinal surgery. In the past,
many clinicians developed their own simple rating
scales, using categories such as ‘‘excellent, good,
moderate, and poor”, which they themselves used to
judge the outcome, predominantly from a surgical or a
clinical perspective. The technical success of the
operation also lent itself to evaluation in terms of, for
example, the accuracy of screw placement or the de-
gree of fusion/extent of decompression achieved, as
monitored by appropriate imaging modalities at fol-
low-up. In an effort to achieve further objectivity, these
measures were sometimes supplemented with physio-
logic measures such as range of motion or muscle
strength [7]. However, in many cases, these indices
proved to be only weakly associated with outcomes of
relevance to the patients and to society. With the
increasing awareness that the outcome should be (at
least also) assessed by the patient himself/herself, the
previously popular surgical outcome measures were
superseded by a diverse range of patient-orientated
questionnaires, assessing factors of importance to the
patient, such as symptoms, disability, quality of life,
and ability to work. However, the emergence of many
new instruments in each of these domains and the lack
of their standardized use [34] has compromised
meaningful comparison among different diagnostic
groups, treatment procedures, and clinical studies [2].
In recognition of this problem, a standardized set of
outcome measures for use with back pain patients was
proposed in 1998 by a multinational group of experts
[7]. There was general consensus that the most
appropriate core outcome measures should include the
following domains: pain, back-specific function, generic
health status (well-being), work disability, and patient
satisfaction [2, 7]. Recent studies have shown that these
measures, whilst related, are not interchangeable as
outcome measures [8]. In 1998, Deyo et al [7] devel-
oped a core set of just six questions that would cover all
of these domains yet be brief enough to be practical for
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routine clinical use, quality management, and possibly
also more formal research studies. The psychometric
characteristics of the core-set were recently examined
in back pain patients undergoing either surgical or
conservative treatment [16, 22]. The individual core
items as well as a multidimensional sum-score of all the
core items showed good reliability, validity, and
responsiveness [16, 22].

The present study sought to examine the factors that
predict the outcome of spinal surgery as measured
using this brief, multidimensional score. Some of the
most important demographic/biological, psychosocial,
and medical risk factors suggested by a recent review
of the literature [15] were included, in order to assess
their relative importance to each of the outcome do-
mains and to the multidimensional score as a whole.

Methods
Study population

Patients were recruited (from March 1999 through to
April 2000) from the spine centres of two neighbouring
orthopaedic hospitals: one was a (public) University
Hospital and the other was a not-for-profit Foundation
Hospital with University affiliations. The inclusion
criteria included fluency in the German language, back
pain or leg pain due to a spinal disorder and scheduled
for spinal surgery, and willingness to complete a
questionnaire booklet before and 6 months after sur-
gery. Exclusion criteria were severe medical problems
(e.g. tumour, infection, cardiovascular disease) and
spinal problems as a result of trauma. Patients were
recruited by research assistants, through direct per-
sonal request in the University Hospital, and via a
letter in the mail in the Foundation hospital. In the
latter hospital, herniated disc patients were not invited
to participate, as they were being examined as part of
another study. All other consecutive patients who ful-
filled the admission criteria were invited to participate;
those completing the first questionnaire were sent a
second postal questionnaire 6 months after surgery.

Questionnaires

The questionnaire booklet enquired, amongst other
things, about the following (for further details, see
Table 1):

e Sociodemographic variables (gender and age)
e Clinical/pain history (pain duration, previous oper-
ations on the spine)
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Table 1 Questionnaires/questionnaire items

Domains/questionnaires ~ Number Response format References
of items

Predictor variables

Pain duration 1 Seven-point Likert scale

Number of previous 1 Four-point Likert scale
operations

Number of levels treated 1 1-6

Fear-Avoidance-Beliefs- Seven-point Likert scale (0-6) [26, 31]
Questionnaire

FABQ1—work beliefs 7

FABQ2—activity beliefs 4

Zung Depression Scale 20 Four-point Likert scale (1-4) [6, 14, 35]

Outcome variables [16]

(1) Pain symptoms 1

(2) Back function

1 Likert scale 1 (not at all) to 5 (extremely)

(3) Symptom-specific 1
well-being satisfied)®
(4) General well-being 1
1

(5) Disability Number of days

Core index 5 0-10

Visual Analogue Scale: 0 (no pain) to 10
(worst pain I can imagine)

Likert scale 1 (very dissatisfied) to 5 (very

Likert scale 1 (very bad) to 5 (very good)?®

Item max of two item values: “How severe was
your back pain in the last week?”” “How
severe was your leg pain in the last week?”

“During the past week, how much did your back
problem interfere with your normal work
(including both work outside the home and
housework)?”

“If you had to spend the rest of your life with the
symptoms you have right now, how would you
feel about it?”

“How would you rate your quality of life?”
Mean of two item scores: “During the past four
weeks, how many days did you cut down on
the things you usually do (work, housework,
school, recreational activities) because of your

back problem?”’

“During the past four weeks, how many days did
your back problem keep you from going to
work (job, school, housework)?”

% Scales inverted (such that 1 = ‘“very good/satisfied”” and 5 = ‘“‘very bad/dissatisfied”) before entered into the composite index score

e Fear-avoidance beliefs [26, 31]

e Depression (modified ZUNG self-rating depression
scale [6, 14, 35])

e The “core-set” items [7, 16]

All the questionnaires had been cross-culturally
adapted for the German language in previous studies
[16, 18, 26].

From the core-set items (pain, function, symptom-
specific well-being, general well-being, disability), a
composite index score was constructed, as described
previously [16]. Briefly, all scales were first linearly
transformed into a 0-10 format. Pain intensity was
already measured in this format, whilst function, and
symptom-specific and general well-being were mea-
sured with a 1-5 point Likert scale (transformed
according to the formula: category score marked by
the patient —1 x 2.5). Disability (work) and disability
(social role) were measured in days of work incapacity
and restricted activity respectively over the last month

and could theoretically range from 0 to 31. These
were recoded into five categories, to provide a similar
1-5 point scale as for the other items: (1) 0 days, (2)
1-7 days (3) 8-14 days (4) 15-21 days (5) >22 days.

The transformed core-item scores were averaged to
form an unweighted composite core index that ranged
from 0 to 10.

Data analysis and statistics

Descriptive data on the domain single items and the
composite index score, as well as their test-retest
reliability, validity and sensitivity to change, were
published recently [16] and are therefore not reported
here.

In order to predict the outcome after surgical
treatment, each index item and the composite score, in
turn, served as the dependent variable in a multivariate
longitudinal regression analysis. In the longitudinal
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hierarchical regression models, the baseline equivalent
of the dependent variable was the first variable entered
into the model (e.g. if pain was being predicted as the
outcome measure, pain at baseline was the first vari-
able entered into the analysis). This is the standard way
of analysing longitudinal data and allows the prediction
of change over and above that predicted by the asso-
ciation between the outcome variable and its value at
baseline [12]. In the second step, the demographic
variables, age and gender, were entered into the model.
In the third step, the pain/medical variables were en-
tered (duration of pain, number of previous spinal
operations, number of vertebral levels treated, surgical
procedure [dummy-coded variables]). We decided to
include surgical procedure rather than diagnosis as a
possible predictor variable in this step: these two
variables are highly interrelated (and hence only one
was to be entered), and we opted for surgical proce-
dure, as it is potentially more relevant to the treatment
outcome to consider what has actually been done than
to consider diagnostic labels. Finally, in the fourth step,
the psychosocial variables fear-avoidance beliefs
(FABQ) about physical activity and about work, and
depression (ZUNG) were entered into the model (for a
similar multivariate regression model for predicting
disability and work absence, see [31]).

Statistical significance was accepted at the P < 0.05
level.

Results
Participants/study flow

All patients who fulfilled the admission criteria
(n = 427) were invited to participate; 256 (60%) pa-
tients agreed, and completed the first questionnaire 1-
2 weeks before surgery. Many patients declared that
they did not want to be bothered by such things as
filling out long questionnaires before an impending
operation; for many ‘it was simply too much”.
Examination of the demographics of participants ver-
sus non-participants (for the Foundation Hospital only,
in which access to such information was readily avail-
able) revealed that the group of patients that partici-
pated contained a slightly lower proportion of women
(but not significantly; P = 0.25) and was somewhat
older (62 vs 59 years; P = 0.04) compared with the
group of patients that declined participation. The
distribution of diagnoses did not differ significantly
between the groups, but there was a slight tendency
for discopathy and instability patients to be less well
represented in the group under study.
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Of the 256 patients who returned the baseline
questionnaire, 25 patients being treated for a herniated
disc were later excluded from analysis for a combina-
tion of reasons: they were somewhat more acute in
their symptoms; they were recruited from one hospital
only and relatively few in number (see Methods); and
recent reports in the literature [5, 15] gave reason to
believe they may differ in relation to their (lesser)
propensity for non-medical factors to influence out-
come (although being so few in number, any attempt to
confirm such a bias by means of an independent anal-
ysis of this sub-group was untenable).

The data from a further 20 patients who had
completed the baseline questionnaire were also dis-
carded for various reasons: no follow-up questionnaire
was sent to 7 patients due to administrative errors in
the recall system, 3 patients due to uncertainties
regarding the validity of the pre-op questionnaire
(completion date/language-understanding), and 3
patients due to their involvement in a bigger research
project requiring the completion of a similarly long
questionnaire; 3 patients did not go on to receive the
foreseen spine operation (cardiovascular comorbidity
in 2, hip problem in 1); 2 patients developed other
confounding medical problems (1 brain tumour, 1
hiatus hernia) and 2 patients underwent further spine
operations, which precluded meaningful completion of
the follow-up questionnaire 6 months after the index
procedure.

Of the remaining 211 patients, 48 patients failed to
respond to the 6-month follow-up questionnaire or
returned a blank or largely incomplete questionnaire,
whilst 163 patients returned a completed question-
naire. This gave a corrected response rate at follow-up
of 77.3% (163/211). The demographic characteristics
of the patients in the final study group are shown in
Table 2.

The data of the 48 dropouts were compared with
those of the 163 responders with respect to age, gender,
and all the variables that were predictors or outcome
variables in the linear regression analyses. The dropout
group was significantly younger than the group of
responders [55.9 (SD 14.7) vs 61.4 (SD 14.3); P = 0.02]
but the ratio of males to females was similar in the two
groups [20:28 (41.7% males) and 69:94 (42.3% males),
respectively; P = 0.94]. The dropout group showed
significantly (P = 0.023) lower values for just one item
of the Core index, general well-being (‘““How would
you rate your quality of life?”’). Otherwise, no differ-
ences between the groups reached statistical signifi-
cance, although trends existed for the responders to
have slightly higher baseline ZUNG depression and
FABQ scores.
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Table 2 Sample
characteristics

Total number
(N =163)

Subsample spinal
stenosis (N = 97)

Sex (male/female)
Age (mean = SD [range])

Diagnosis (number of patients)

69/94
61.4 + 143 (22.0-86.9)

47/50
66.8 + 11.8 (30.0-86.9)

Spinal stenosis 97 97
Discopathy 39 -
Facet syndrome 5 -
Segmental instability 22 -
Surgical treatment (number of patients)

Decompression 75 65
Decompression and fusion 53 31
Fusion 29 1
Other 6 -
Duration of back pain (number of patients)

Missing values 4 4
Less than 1 week 0 0
1-4 weeks 0 0
1-3 months 5 5
3-12 months 20 12
1-2 years 15 8
2-5 years 51 28
More than 5 years 68 40
Number of previous spine operations (number of patients)

Missing 1
None 105 71
1 33 16
2-3 17 8
>3 6 1
Number of levels treated (number of patients)

1 81 32
2 72 40
3 28 22
4 4 3
5 0 0
6 2 0
Fear-Avoidance-Beliefs-Questionnaire (mean + SD)

FABQ1—work beliefs 243 £ 12.6 22.0 +12.8
FABQ2—activity beliefs 17.7 £ 5.6 171 £ 5.6
Zung Depression Scale (mean + SD) 187 £+ 9.3 171 + 8.4

Since 97/163 of the study group were patients with
spinal stenosis, a separate analysis was conducted for
this group alone; the demographic details for this sub-
group are shown in Table 2.

Changes in core item scores before and 6 months
after surgery

The mean core-measures composite index score (score
range 0-10) reduced from 7.0 (SD 1.6) before surgery
to 5.0 (SD 2.4) after surgery (P < 0.001). All individual
items showed highly significant improvements
(P < 0.001).

Prediction of the core-measures composite index
score

In predicting the core-measures composite score
6 months after surgery, the baseline (pre-operative)
index score was a significant predictor when it was the
only predictor variable in step 1 (f = 0.447, P < 0.001;
Table 3). In step 2, age and gender were entered into
the regression and showed no significant partial
regression coefficients, i.e. did not contribute signifi-
cantly to the predictive model. Also in step 3,
when medical predictor variables entered the model,
no individual predictor variable showed a significant
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partial regression coefficient; taken together as a
block of predictors, the duration of pain, the number
of previous surgeries, the number of treated levels,
and the kind of treatment added 4.5% of variance
explanation (ns) to the model. In step 4 of the hier-
archical regression analysis, activity-related and work-
related fear-avoidance beliefs and depression, as
measured with the Zung scale, entered the model.
FABQ work and ZUNG each showed significant beta
coefficients (FABQ work: 0.206, P = 0.037; ZUNG:
0.257, P =0.013). In the final model, the unique
contribution of the block of medical and psychosocial
variables was calculated by multiplying the standard-
ized partial regression coefficients by the zero-order
correlation between each predictor variable and the
index, and summing these afterwards within each
block. The unique contribution of medical predictors
was 5.4%, whereas the psychosocial variables ex-
plained nearly 20% of the variance in the index
(Table 4). Similar results were found when just the
spinal stenosis patients were analyzed (2.3% medical
predictor variables, 18.3% psychosocial predictor
variables).

Table 4 also shows the results for prediction of the
index when the single items of the index were z-stan-
dardized and the index was calculated as the mean
score of z-standardized item values. Z-standardisation
involves converting individual scores into measure-
ments of standard deviations above or below the

sample mean (which after transformation then be-
comes zero, with a SD of 1), making variables with
different units or scales of measurement more directly
comparable. Within the present study, it would serve to
level out possible differences in the response range of
the single items and might therefore be seen as a psy-
chometrically better means of analysis. As shown in
Table 4 (last column), regression of the z-standardized
item-index on predictor variables showed comparable
results to those for the non-standardized item-index,
although the unique variance explained by psychoso-
cial predictor variables was somewhat higher (25.7%
compared with 19.4% for the combined predictor
model).

Altogether, the combination of baseline symptoms,
medical variables, and psychosocial factors explained
34% variance in the core-index score (regardless of
whether raw or z-standardized scores were used)
(Table 4, combined model).

For better comparison of the sets of “medical” and
“psychosocial”’ predictor variables, three separate
regression models were constructed (Table 4). The
“medical” and ‘‘psychosocial” predictor models each
included just the corresponding set of predictors,
controlling for demographics and the baseline value
of the outcome variable in question. Each set shows
its maximum predictive power in these stand-alone
models. In the third model, both sets of predictor
variables were entered into the model simultaneously,

Table 4 Unique variance explained in the final regression models by sets of medical predictors, psychosocial predictors, and combined

medical and psychosocial predictors

Predictor Pain Back Symptom General Disability Core Core

variables included symptoms function specific well-being measure measure
in the model well-being index index

z-scored
“Medical” predictor DV at baseline 0.129 0.049 0.040 0.151 0.165 0.185 0.135
model Age, gender 0.001 0.006 0.001 0.007 0.013 0.008 0.006
Medical predictors 0.073 0.047 0.085 0.018 0.048 0.066 0.055
Total 0.203 0.102 0.126 0.176 0.226 0.259 0.196
“Psychosocial” predictor DV at baseline 0.093 0.012 0.030 0.070 0.095 0.093 0.042
model Age, gender 0.002 0.008 0.005 0.006 0.014 0.009 0.007
Psychosocial predictors 0.138 0.202 0.150 0.166 0.213 0.202 0.267
Total 0.233 0.222 0.185 0.242 0.322 0.304 0.316
Combined medical and DV at baseline 0.094 0.010 0.029 0.062 0.104 0.085 0.041
psychosocial predictor model Age, gender 0.001 0.007 0.000 0.008 0.010 0.007 0.004
Medical predictors 0.064 0.036 0.070 0.018 0.024 0.054 0.055
Psychosocial predictors 0.128 0.199 0.140 0.171 0.203 0.194 0.257
Total 0.287 0.252 0.239 0.259 0.341 0.340 0.340
Same model only stenosis DV at baseline 0.198 0.019 0.047 0.081 0.158 0.085 0.072
(N =97) Age, gender 0.003 0.006 0.014 0.003 0.012 0.002 0.000
Medical predictors 0.059 0.015 0.035 0.047 0.033 0.023 0.018
Psychosocial predictors 0.144 0.151 0.097 0.163 0.174 0.183 0.215
Total 0.404 0.191 0.193 0.294 0.377 0.289 0.305
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and they hence had to ‘compete’. In the combined
model, the variance explained by each set of variables
is unique, in that it is controlled for the other vari-
ables: if this unique contribution were much lower
than in the corresponding stand-alone model, it would
indicate that the medical and psychosocial predictor
sets were not complementary in their prediction but
rather were predicting very much the same inter-
individual differences in outcome, i.e. delivering
overlapping information. Notably, this was not the
case. The variance explained by the sets in the stand-
alone models was almost identical to their unique
contribution in the combined model (Table 4).

Prediction of the individual domain items

Hierarchical multiple regression analyses showed that
the medical variables were better in predicting pain
(6.4% variance explained) and symptom-specific well-
being (7.0%) than in predicting back function (3.6%),
general well-being (1.8%) or disability (2.4%). The
inverse pattern emerged for the psychosocial predic-
tors. The latter explained a higher proportion of
variance in back function (19.9%), general well-being
(17.1%), and disability (20.3%) than pain (12.8%) or
symptom-specific well-being (14.0%). This pattern
did not change much when ‘“medical”” and ““psycho-
social” predictor sets were analysed separately
(Table 4).

Discussion

The present study confirmed that the outcome after
spinal surgery, as measured using the recently vali-
dated core-measures questionnaire [7, 16, 22], can be
predicted by some of the variables most commonly
considered in the literature to represent determinants
of outcome [15]. The questionnaire has recently been
incorporated into the Spine Society of Europe’s ‘‘Spine
Tango Spine Surgery Registry” (http://www.spinetan-
go.com) and is being recommended for use on a pro-
spective basis for all patients undergoing spinal surgery
in the institutions contributing to the registry. A
knowledge of the factors that might influence outcome,
as assessed with this instrument, is hence of great
interest.

Together with the baseline symptoms, the medical
and psychosocial predictor variables examined in the
present study were able to explain a considerable
proportion of the variance in outcome as assessed by
the composite-index score—34%. In terms of effect
sizes, this would be considered large (i.e. an effect size
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of 0.51, where the effect size f* = R*1 - R? and f
values of 0.02, 0.15, and 0.35 are considered to indicate
small, medium, and large effects, respectively [3]).
Even when considering only the medical (5.4%) and
psychosocial predictor sets (19.4%, see Table 4), these
together explained 24.8% of the variation in the index,
which in terms of an effect size (0.33) is also large and
comparable with the findings of high quality prospec-
tive studies reported in the recent literature (see re-
view in [15]). With the limitations of any biologic
measurement, it is often possible to identify only 25—
50% of the variance of a relationship [30]. Thus, the
composite index proved itself to be a responsive
instrument with respect to risk factor-related change.
This complements previous findings in relation to the
instrument’s responsiveness (sensitivity to change)
after treatment, where effects sizes (0.95-1.30)
exceeding those of many longer outcome question-
naires were found [16, 23, unpublished findings].

Various factors representing the different domains
(medical and psychosocial) were identified as unique,
independent predictors of outcome. Age and gender
did not make any significant contribution to the
explanatory models for any of the outcome items or
the composite score. Whilst these variables have been
identified as significant predictors of outcome in some
retrospective studies (in which a limited number of
“readily available” risk factors are typically exam-
ined), the majority of high quality prospective studies
do not support a predictive role for them [15]. One of
the risk factors commonly identified in previous stud-
ies, the duration of symptoms [11, 19, 21, 24, 29, 32, 33],
was not shown to be a significant predictor in the
present study. This may have been due to the paucity
of acute patients in the study sample that would
otherwise have provided a wider spectrum of values for
this independent variable; a very high proportion of the
whole sample (94%) were already ‘‘chronic” pain
sufferers, according to the standard definition of
>3 months pain.

Many work-related factors, such as worker’s com-
pensation, disability claims, work status, and the
duration of sick leave, have been identified as predic-
tors of surgical outcome (see [15]). These factors were
not examined in detail in the present study, but we
recommend their inclusion in future risk-factor studies
involving the core measures, particular in relation to
the item ‘disability” (assessed by the number of cut-
down days/time off work in the preceding month). In
the present study, in the prediction of disability, 30
individuals had missing data, because they did not
work at baseline and/or follow-up. In the remaining
occupational group, fear-avoidance beliefs about work
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was the most significant predictor of ‘disability”,
confirming the findings of previous studies in which
more elaborate disability scales were used [17, 26, 31].

In the present study, depression was a consistent
predictor of many of the individual outcome items and
also of the composite core-index measure. Over the
last two decades, the role of depression/psychological
distress as a predictor of surgical outcome has been the
subject of much study and discussion. Currently, the
only consensus appears to be that that there is no
consensus with regard to the findings, with as many
studies as not, finding an association between depres-
sion and outcome (see [15]). Some suggest that the
poor results of surgery reported in psychologically
disturbed patients may reflect intervention in patients
who did not have surgically remediable pathology:
distress may increase the pressure for surgery, and
inappropriate symptoms and signs may obscure the
physical assessment, leading to a mistaken diagnosis of
a surgically treatable lesion [30]. In this sense, the
uncertain indication rather than psychological distress,
per se, would be the factor responsible for the poor
outcome, and would no doubt further exacerbate the
distress of the patient after surgery [28], hence
explaining the commonly reported association between
outcome and post-operative psychological status (see
[15]). To an extent, this theory has been verified by the
recent studies of Carragee et al. (see [4]). This group
showed that patients with acute and subacute sciatica
in association with a clearly identifiable, severe disc
herniation had a very high chance of dramatic and
lasting improvement with surgery, and that standard
psychological screening tests failed to predict outcome
in these patients. Even severe emotional distress in
patients who underwent appropriate early surgical
intervention did not correlate with adverse outcomes,
although the same psychometric profile in patients with
chronic sciatic pain and disability did predict worse
outcomes. These authors concluded that, with pro-
longed pain and emotional distress, adverse and pos-
sibly self-perpetuating psychological and social
changes may significantly decrease the impact of sur-
gery [4]. In the present study, more than 80% of the
patients had had pain for more than 1 year, which most
likely explains the significance of depression in pre-
dicting surgical outcome in this group.

The multiple predictors identified for the composite
index show that: (1) the index is sensitive to the
multidimensional risk factors that are most consis-
tently described in the outcomes literature [15], and
(2) the theoretical notion of building an index out of
multiple relevant outcome dimensions, each of which
had its own specific risk-factor profile in single item

analyses, was successful in maintaining those same
specific aspects within the combined index. In other
words, the multi-dimensionality was reflected in a risk
factor profile that constituted a combination of the
profiles from the single item analyses. The potential
danger in making an aggregate index is that it might
equalize out the specific characteristics of the indi-
vidual dimensions. However, this was clearly not the
case here, and the composite index represented its
individual facets very well. Nonetheless, we consider
it prudent to recommend that, in future studies, the
treatment effects for the individual items be examined
in addition to those of the composite core measures
index.

Certain limitations of the present study are worthy
of mention. Only 60% of the patients who were invited
to participate actually volunteered to do so. This
potentially threatens the validity of the study and the
ability to extrapolate the findings to the ““typical’ spine
surgery patient. Nonetheless, we believe that those
who did participate represented reasonably well the
individuals seeking care in our institutions, since there
were no relevant differences in their demographic
characteristics compared with the non-responders, and
their baseline and follow-up core index scores were
comparable to those of patients with the same diag-
noses that are now assessed with the core measures on
a routine basis in one of the participating hospitals
[unpublished findings]. Of the group that did partici-
pate, those that subsequently dropped out at follow-up
were significantly younger, and rated their quality of
life at baseline as significantly worse, than those who
returned their follow-up questionnaire; they also had a
non-significant tendency to be more depressed and
fearful. However, since non-responders at follow-up
are generally considered to include a higher proportion
of patients with a poor outcome [13, 20], rather than
challenging the validity of our conclusions this would
serve instead to confirm our hypothesis that a less
healthy psychological profile is associated with a
poorer outcome.

In conclusion, further to our previous studies
establishing the reliability, validity, and sensitivity to
change of the core-index [16], we have now shown that
the variance in its value after surgery could be signifi-
cantly explained by the most commonly reported
medical and psychosocial predictor variables. More-
over, the index was represented well by its individual
items, as documented by the fact that certain predictor
variables were more specific for some domains, such as
the psychosocial predictors for ‘disability”” and
“function” and ‘“‘general well-being”, rather than for
“pain”’ and ‘“‘symptom-specific well-being”’. We believe
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that this further substantiates the recommendation for
the widespread and consistent use of the core measures
index in clinical trials, multicentre studies, routine
quality management, and surgical registry systems.
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