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Background When using Health-Related Quality of
Life (HRQoL) in assessing outcomes of treatment, nor-
mative data for different diagnoses are needed to allow
cross-comparisons of existing and future studies. We
determined the SF-36 scores in patients with surgical
lumbar spine problems.

Methods This is a prospective observational study of
consecutive surgical patients in one institution. In addi-
tion to SF-36 questionnaire responses, local pain, radi-
ating pain, analgesic intake and walking ability were
recorded, together with several other demographic vari-
ables. 451 patients (50% women) with median age 52
(13-88) years, operated from 1998 through 2002, were
included in the study.

Results  Preoperative SF-36 scores were signifi-
cantly lower than those derived from previously pub-
lished material (the general population, nonspecific
low back pain (LBP) patients, other samples of non-
LBP patients), also with the use of norm-based scor-
ing. Sick-leave and worker’s compensation seemed
to affect perceived Health-Related Quality of Life
(HRQoL), but smoking habits did not. Some SF-36
domains showed a possible discriminating pattern
between diagnoses.

Interpretation HRQoL reported by patients sched-
uled for lumbar spine surgery was much worse than for
the normal population and for LBP patients. The nor-
mative SF-36 values provided may be used as a bench-
mark in future studies.

There is an increasing consensus in the use of
Health-Related Quality of Life (HRQoL) measures

in assessing outcomes of spinal surgery (Bombar-
dier 2000a). The initial literature on the subject
was largely retrospective (Padua et al. 2001), but
nowadays HRQoL questionnaires are included in
most of the prospective clinical trials published.
This is considered to be particularly useful, not
only because it can increase the clinical signifi-
cance of a study but also because it can allow com-
parisons across studies, if standard questionnaires
(i.e. validated and internationally accepted ques-
tionnaires) are used (Zanoli et al. 2000).

One of the most frequently used questionnaires
for HRQoL evaluation in spinal pathology is SF-
36 (Ware and Sherbourne 1992). To confirm this,
we performed a search for articles which deal with
“SF-36” and “spine” in MEDLINE and restricted
it to publication year 2004; 35 references were
retrieved. The reasons for this degree of popular-
ity have been highlighted and discussed elsewhere
(Bombardier 2000b, Ware et al. 2000): the SF-
36 questionnaire appears to achieve the best bal-
ance between length, reliability, validity, respon-
siveness, and experience in large populations of
patients with back pain.

The SF-36 questionnaire is a multi-purpose,
short-form health survey with 36 questions. It
yields an 8-scale profile of functional health and
well-being scores. The 8 health concepts were
selected from 40 included in the Medical Outcomes
Study (MOS) (Stewart and Ware 1992). They rep-
resent Physical Function (PF), Role Physical (RP),
Bodily Pain (BP), General Health (GH), Vitality
(VT), Social Function (SF), Role Emotional (RE),
and Mental Health (MH).
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Two of the most interesting features of SF-36
are that it has been validated in many different
languages and countries, and that national norma-
tive data are available. These data usually include
normal values for healthy persons, as well as for
a series of common pathological conditions such
as nonspecific low back pain (LBP). For example,
Swedish normative data were obtained as a result of
the international IQOLA project out of a nationwide
sample of 8,930 individuals (Sullivan et al. 1994).

Clinical studies often report baseline SF-36
scores for spine disorders which are much lower
than the published normal values when either
healthy individuals or LBP patients have been
sampled (Dahl et al. 2001, Coulter et al. 2002).
One possible explanation for this is that patients
treated and included in specialty trials are usually
more severely affected than a generic sample of
individuals who report having low back pain on a
questionnaire. Thus, the nonspecific LBP sample
population presented in the SF-36 manual (Ware
et al. 1993) is probably not always representa-
tive of—or at least not sufficient for comparison
with—surgical cases, for example.

On the other hand, data from these published
studies is usually too specific or not large enough to
be used as a source of potentially “normal” values
for any given spinal condition. To allow cross-com-
parisons of existing retrospective studies and for a
better interpretation of baseline characteristics of
patients in prospective studies, normative data for
different specific diagnoses are needed.

We determined the preoperative SF-36 scores in
a large sample of patients who were operated on
for lumbar spine problems. Data were extracted
from a large prospective, consecutive database of
patients operated on for low back problems at our
institution, and they were analyzed in detail for the
5 most frequent surgical diagnoses.

Patients and methods

Data were obtained using a prospective observa-
tional registration protocol (Stromqvist and Jons-
son 1993) of patients operated at our institution
and included in the Swedish National Lumbar
Spine Surgery Registry (Stromqvist et al. 2001).
Between 1998 and 2002, 477 patients undergoing

elective lumbar surgery at the spine section of the
Department of Orthopedics, Lund University Hos-
pital, were included in the protocol for the Swedish
Lumbar Spine Registry which (as of 1998) contains
the Swedish version of the SF-36 questionnaire.
451/477 patients (95%) returned the forms, and the
data are presented here.

Initial information at baseline (the day before
surgery) included age, sex, and duration of pre-
operative back and leg pain. The use of several
diagnostic techniques (CT, MRI, myelography,
myeloCT, nerve root injections) during the diag-
nostic work-up was recorded as a binary variable
(yes/no). Questionnaires were also used to collect
information on working situation, smoking habits,
walking ability, and analgesic intake, and to record
visual analog scale (VAS) scores for back pain and
for radiating pain.

Statistics

Parametric tests (mean, SD and 95%CI) were used
when only SF-36 variables were involved in the
analysis. When comparison with other variables
was done, for which no assumption of normal
distribution could be made, non-parametric tests
(Mann-Whitney, Spearman rho) were used. Statis-
tical analysis was performed using SPSS for Win-
dows version 11.0. 95% confidence intervals for
median values were calculated according to Bland
(Conover 1980).

Results

All baseline characteristics of patients included in
the study are shown in Table 1.

A preliminary check was performed (Mann-
Whitney test, with significance level set at p <0.05),
to ensure that the selection of patients (responders
and non-responders) had produced no bias regard-
ing demographics and preoperative variables. The
5 most frequent diagnoses were: herniated nucleus
pulposus (HD, 31%), central stenosis (CS, 27%),
lateral stenosis (LS, 12%), isthmic spondylolys-
thesis (SO, 11%), and degenerative disk disease
(DDD, 13%).

Surgical interventions ranged from diskectomy
(percutaneous 7.3%, microscopic 12%, or conven-
tional 11%) to decompression (alone 41%, with
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Table 1. Characteristics of study population. HD, lumbar disc herniation; CS, central stenosis;
DDD, degenerative disk disease; SO, spondylolisthesis; LS, lateral stenosis; Other, miscella-

neous and combined diagnoses

Total Responders  Non-responders P-value
(n=477) (n =451) (n =26) Mann-Whitney
Sex Male 240 (50%) 224 (50%) 16 (62%) 0.2
Female 237 (49%) 227 (50%) 10 (39%) ’
Age @ 52 (50-55) 52 (50-54) 55 (47-71) 0.2
Duration (months) of
back pain @ 17 (15-19) 18 (15-19) 15 (7-53) 0.7
leg pain 2 15 (14-18) 15 (13-18) 17 (7-40) 0.6
Smoking Yes 122 (26%) 119 (26%) 3 (12%) 0.2
No 347 (73%) 329 (73%) 18 (69%) ’
Missing 8 (2%) 3 (1%) 5 (19%)
Diagnosis HD 150 (31%) 144 (32%) 6 (23%)
Cs 130 (27%) 121 (27%) 9 (35%)
DDD 63 (13%) 57 (13%) 6 (23%) 0.5
SO 54 (11%) 52 (12%) 2 (8%)
LS 57 (12%) 55 (12%) 2 (8%)
Other 23 (5%) 22 (5%) 1 (4%)

2Values are median (95% Cl)

Table 2. Mean SF-36 scores for the 5 most frequent surgical diagnoses. PF, Physical Function; RP, Role Physical;
BP, Bodily Pain; GH, General Health; VT, Vitality; SF, Social Function; RE, Role Emotional; MH, Mental Health. Mean

score is the group mean

Diagnosis n(%) Age Men(%) PF RP BP GH VI SF RE MH
Herniated disc 144 (32) 41 (39-45) 55

Mean score 44 13 25 66 39 53 36 62

SD 20 27 16 23 22 27 43 22

95% ClI 40-47 8-17 22-28 62-70 36-43 49-58 29-43 58-66
Central stenosis 121 (27) 70 (67-71) 42

Mean score 30 8 27 59 40 57 33 63

SD 20 21 16 23 22 27 45 23

95% ClI 26-33 4-11 24-29 54-63 3645 53-62 25-41 59-68
Degen. disc disease 57 (13) 49 (45-56) 51

Mean score 30 4 18 56 30 43 28 57

SD 16 14 12 26 21 27 42 20

95% ClI 26-34 1-8 1522 49-63 25-36 36-50 17-39 5-62
Spondylolisthesis 52 (12) 46 (41-53) 35

Mean score 43 16 30 64 45 70 54 68

SD 20 32 18 25 25 28 45 21

95% ClI 3849 7-25 25-35 57-71 38-52 62-78 41-66 62-74
Lateral stenosis 55(12) 53 (51-60) 64

Mean score 39 11 29 57 37 57 36 61

SD 19 23 14 21 20 26 42 24

95% Cl 34-44 5-17 26-33 51-62 3243 50-64 24-47 55-68
Total sample 451 (100) 52 (50-55) 49.7

Mean score 37 10 26 61 39 55) 36 62

SD 21 24 16 24 22 28 44 23

95% Cler 35-39 8-13 24-27 59-63 37-41 53-58 32-40 60-64

non-instrumented fusion 0.7%, or with instru-

Mean SF-36 scores and standard deviations are

mented fusion 12%) to fusion (anterior 2.9%, reported separately for the 5 diagnostic categories
non-instrumented posterior 5.8%, or instrumented  (Table 2). Most of the domain values, and certainly

posterior 6.4%).

the first 3 physical ones, are considerably lower
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Figure 1. SF-36 profiles for the 5 diagnostic categories
(bars) compared with normative values for the Swedish
normal population (Sullivan et al. 1994) (unbroken lines), a
sample of patients with sciatica (Ware et al. 1993) (dotted
lines), and a survey of patients from the US National Spine
Network (NSN) (Fanuele 2000) (broken lines).

SF-36 domains: PF, Physical Function; RP, Role Physical;
BP, Bodily Pain; GH, General Health; VT, Vitality; SF, Social
Function; RE, Role Emotional; MH, Mental Health.

Diagnoses: HD, lumbar disk herniation; CS, central sten-
osis; DDD, degenerative disk disease; SO, spondylolisthe-
sis; LS, lateral stenosis.

than normative values for an age-matched sample
and a sample of patients with non-specific sciatica
as reported in the SF-36 manual (Ware et al. 1993,
Sullivan et al. 1994) (Figure 1).

A graphical visualization of the SF profiles
with mean differences is shown in Figures 1 and
2. Some SF-36 domains showed a possible dis-
criminating pattern when analyzed separately for
the five diagnoses (Figure 3). Among other preop-
erative variables studied, age showed a similar
discriminating performance, whereas duration of
back and leg pain was significantly shorter for HD
alone (median 9 months) than for any other diag-
nosis (median 24 months) (p < 0.01).

SF-36 scores were tested regarding correlation
to other preoperative clinical variables (walking
ability, visual analog scale (VAS) scores for back
pain and for radiating pain, analgesic intake). Most
correlation coefficients were statistically signifi-
cant, although Spearman’s rho was not very high in
general (less than 0.4 in all cases except the corre-
lation between the Physical Function (PF) domain
of SF-36 and the direct question on walking ability,
where rho = 0.66).

SF-36 profiles were compared between several
subgroups, categorized for number of diagnostic

Score deviation ‘ ——HD ——Cs —A—DDD ——50 --¥--LS

VT SF RE MH
SF-36 domains

Figure 2. Mean deviations from the norms of the Swedish
general population regarding the eight SF-36 domains for
the five diagnostic categories (age- and sex-adjusted scor-
ing). Abbreviations, see Figure 1.
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Figure 3. Mean values (with 95% ClI) of the PF, BP, SF
domains and median age (with 95% ClI) for the 5 diagnos-
tic categories. Abbreviations, see Figure 1.

tests performed before the operation (only one
significant difference in the General Health (GH)
domain, lower value for those who underwent
more diagnostic tests) and for preoperative work-
ing situation (significantly lower values in the Role
Physical (RP) and Bodily Pain (BP) domains for
heavy workers, significantly higher value in the
Role Emotional (RE) domain for light workers,
with medium-heavy workers showing an interme-
diate pattern). More evident differences were found
between the working and non-working group (sig-
nificantly higher values in the PF, GH, and RE
domains for patients who were working at the time
of hospital admission). 8.6% of the patients were
in long-term worker’s compensation programs at
the time of admission (WCP group), and 60% were
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Figure 4. Mean deviations (with 95% CI) from the norms
of the Swedish general population regarding the eight
SF-36 domains (age- and sex-adjusted scoring) for the
total sample of this study. This is compared with data from
Strémbeck et al. (2000) for a group of women with Fibro-
myalgia (n = 44, mean age 53 years), rheumatoid arthritis
(n =59, mean age 55), and primary Sjégren syndrome (n =
42, mean age 59). Abbreviations, see Figure 1.

on sick leave before the operation (SL group). The
WCP group had significantly lower values in the
PF, RP and GH domains, whereas the SL group
had significantly lower values in all domains except
GH. Smoking habits had no apparent effect on pre-
operative HRQoL in this group of patients, since
the profiles of smokers and non-smokers could be
superimposed.

For comparison, data from selected previously
published studies with non-LBP diagnoses are pre-
sented graphically in Figures 4 and 5.

Discussion

This is mainly an observational report, and we see
two main reasons for interest in our observations:
(1) they provide data for comparison between
existing and future studies with different popula-
tion samples and diagnoses, and (2) they serve as
a source of reference information for researchers
planning clinical trials, for example when perform-
ing calculations of sample size.

A preliminary check was performed on the
patients who had received the questionnaire but
had not completed it, to exclude any possible selec-
tion bias. No significant difference was found in the
preoperative variables (Table 1). Even though this
is not a clinical study, knowing the percentage of
complete data is important to allow extrapolation

PF RP BP GH vT SF RE MH
SF-36 domains

Figure 5. SF-36 profiles for the total sample of this study

compared with data from long-term follow-up studies of

patients operated for scoliosis, with data from patients with

juvenile idiopathic arthritis, and with data from patients

with migraine or cancer. Abbreviations, see Figure 1.

2 (Padua et al. 2001) Italy, n = 70 (54 F, 16 M), mean age
37 (26-49) years;

b (Danielsson et al. 2001) Sweden, n = 146 (145 F, 11 M),
mean age 40 (34-46) years;

¢ (Foster et al. 2003) UK, n = 82 (68 F, 14 M), median age
30 (17-68) years;

d (Aaronson et al. 1998) the Netherlands, n = 423 (84% F,
16% M), mean age 40 (16-88) years;

€ (Aaronson et al. 1998) the Netherlands, n = 485 (58% F,
42% M), mean age 57 (22-86) years.

of findings pertaining to the sample to the whole
population. We consider that a 95% response is a
good result.

Two limitations could not be avoided, however:
the first one was intrinsic to the population ana-
lyzed, namely the inclusion criterion that patients
had already been selected for operation. Thus, our
findings are not readily applicable to the general
population of common low back pain sufferers.
The second limitation is the absence of a co-mor-
bidity measure, which could help interpretation of
the results of a generic HRQoL instrument such as
SF-36. We used several techniques, such as the use
of norm-based scoring, to overcome this potential
limitation. By controlling for age and sex, some
of the co-morbidity should be already taken into
account.

Graphically (Figure 1), the differences from
normative values as reported in the Swedish SF-
36 manual (Sullivan et al. 1994) are striking, espe-
cially in the first 3 physical domains. They are
lower than previously reported, even outside the
normative studies both for LBP (McKinnon et al.
1997) and for other musculoskeletal conditions
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(Stucki et al. 1995, Gartsman et al. 1998). The only
comparable profile is the one published by Fanuele
et al. (2000) from a large sample of patients from
the US National Spine Network (NSN), a nonprofit
organization whose members (academic institu-
tions, hospitals, private physician practices, and
individual physicians) treat patients with back and
neck problems. The mean NSN values are more or
less at the upper limit of our range of values—as
can be expected since they do not include only
surgical candidates, but a more general back pain
population.

The low values of correlation coefficients
between SF-36 domains and other preopera-
tive clinical variables may be surprising. Espe-
cially regarding pain assessment, we would have
expected stronger correlation between the Bodily
Pain domain and assessment of back and leg pain
on the VAS or the consumption of analgesics, such
as the one between Physical Function and walk-
ing ability. Walsh et al. (2003) recently presented
data that supported a hypothesis we had previously
formulated (Zanoli et al. 2000)—that for studies of
patients with low back problems, the general SF-36
might be a sufficient measure. We believe that our
present findings reinforce the idea that a few addi-
tional, carefully chosen, variables (such as separate
VAS assessment for Back and Leg Pain intensity)
may add useful clinical information (Zanoli et al.
2001) which might not be included in the SF-36
scores, without the need for separate condition-
specific instruments.

More recent clinical and commercial applica-
tions of the SF-family questionnaires introduced
the use of norm-based scoring (Ware et al. 2000) to
compare individual data with corresponding age-
and sex-matched control group profiles. Our data-
base provided only the traditional scores, so we
performed a secondary calculation to obtain indi-
vidual differences from expected normal values for
each patient. The results are then presented as mean
deviation from the norm for each diagnostic group;
this allows a more immediate comparison (Figure
2) because the results already include adjustment
for sex and age distribution in the sample. Unfortu-
nately, not many reports include this measurement
yet and it can only be calculated from the indi-
vidual data, so few comparisons can be made. One
exception comes from the musculoskeletal field

(Strombeck et al. 2000). The authors presented
this type of information in a group of patients with
rheumatologic diagnoses (fibromyalgia, Sjogren’s
syndrome and rheumatoid arthritis). Sjogren’s syn-
drome and rheumatoid arthritis patients were also
significantly lower than the norm, but only fibro-
myalgia showed a very big gap in the first 3 physi-
cal domains, as in our sample. Interestingly, these
rheumatological conditions also seemed to affect
General Health scores and the mental domains in
a rather homogeneous way, whereas in our sample
the effect on physical domains was more instantly
recognizable (Figure 4).

When this type of scoring is not available, com-
parison can be made graphically using the tradi-
tional SF-36 profile, which relies on mean values
for each domain. In the examples presented in
Figure 5, demographic data on the sample being
compared are reported in the legend, to allow a
more informed comparison. In all cases, values
from our sample were strikingly lower than those
published for other disabling conditions, although
the absence of an age- and sex-adjustment makes
the comparison less useful.

All the mean differences reported in Figure 2 can
be considered to be statistically significant, because
their confidence intervals never overlap the zero.
Still, especially in the case of General Health, one
can argue that some of these differences are not clin-
ically relevant. It is always a major task to translate
methodological research into useful clinical infor-
mation (Fortin et al. 1995). We are not aware of
any specific study dealing with Minimal Clinically
Important Differences (MCIDs) of deviations from
SF-36 normative values in LBP. One can speculate,
taking inspiration from other methods of outcome
assessment (Roland and Morris, Oswestry, VAS),
that 10-20% of the highest possible value should
represent a clinical difference: in our case, it would
mean that a score which has a mean difference of
more than 20 points from the norm probably rep-
resents a population which is clinically different
from the normal population regarding that par-
ticular SF-36 domain. In other words, we can say
that surgical degenerative lumbar spine disorders
affected HRQoL in our sample in a clinically sig-
nificant way in all SF-36 domains except General
Health (GH) and Mental Health (MH) (Figure 4,
square markers).
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Patients selected for surgery appear to be rather
different from healthy people or nonspecific LBP
patients, but their profiles appear rather homoge-
neous from one diagnostic group to the other. This
happens despite the expected difference in median
age between groups (Figure 3) (Zanoli et al. 2001).
Only a few SF-36 domains, i.e Physical Function,
Bodily Pain and Social Function, showed some
degree of differentiation between groups when
plotted together with 95% CI (Figure 3).

The most clear-cut distinction occurs in the
Bodily Pain domain, where lumbar disk her-
niation (HD) patients seem to experience signifi-
cantly more pain than the others. We have previ-
ously described a similar pattern for separate VAS
assessment of Back and Leg Pain Intensity (Zanoli
etal. 2001). Some discrimination can also be made
as regards Physical Function (with central steno-
sis and degenerative disk disease (DDD) patients
being worse than the rest) and Social Function
(with DDD patients being worse than the rest).

In contrast to the report by Vogt et al. (2002) on
a multicenter, cross-sectional analysis of data from
the National Spine Network, which is a much larger
database but includes a broad spectrum of spinal
conditions and different degrees of severity, smok-
ing habits had no effect on perceived HRQoL. This
might also be an effect of sample size, although
neither of these studies was experimentally pow-
ered to detect any a priori clinically meaningful
difference. Similarly, diagnostic workout did not
seem to be influenced by the patients’ HRQoL as
assessed by SF-36: scores were similar for patients
who underwent a minimal diagnostic pathway and
those who needed a higher number of preopera-
tive tests. Statistically significant differences could
be ascertained in physical domains and in the RE
domain when taking into account physical require-
ment at work, or splitting the sample in terms of
workers and non-workers (on sick leave, unem-
ployed, or retired). It is worth emphasizing that
long-term worker’s compensation status does not
affect HRQoL as much as an acute sick leave. This
latter finding is strikingly consistent with another
report from the National Spine Network on neck
pain patients (Hee et al. 2002).

The main feature of the graphs is the presence
of a superimposable pattern in SF-36 profiles of
our sample, which is constant in all the possible

Table 3. General objective criteria for the 5 diagnostic
groups. These criteria were set a posteriori to help the
interpretation of the data, and should not be regarded
as strict and cogent definitions When not otherwise
specified, symptoms should normally last at least 6-8
weeks despite appropriate nonoperative treatment

Diagnosis Criteria for surgical indication

Herniated disk Radiating pain in a single derma-
tome and/or neuromuscular deficits
at the same level.

MRI or CT confirmation.
Neurogenic claudication relieved in
flexion.

MRI or CT confirmation.

Central stenosis

Degenerative/ Chronic mechanical LBP resistant
segmental to conservative treatment, with or
pathology without radiating pain.

1 of the 2 should last at least 6

months.

MRI or CT confirmation.
Spondylolisthesis  Radiating pain in a single derma-
tome and/or neuromuscular deficits
at the same level.
Conventional radiography and MRI
or CT confirmation.
Radiating pain in a single derma-
tome and/or neuromuscular deficits
at the same level.
MRI or CT confirmation.

Lateral stenosis

subsets of patients. One possible explanation for
this finding is that the strong selection made before
setting an indication for surgery (Table 3) probably
succeeded in choosing a group of patients whose
perceived HRQoL was somewhat similar, and so
much influenced by the disease being treated that
other variables became irrelevant.

Figure 3 highlights several significant diagno-
sis-specific differences in some domains, within
the wide range of values observed: for example,
degenerative disk disease patients appear to have
more pain and spondylolisthesis patients appear
to be less socially affected than others. It should
be emphasized that this is not a specially selected
sample, but it represents “a real life scenario” and
is representative of all the patients who are treated
in a specialized spinal unit in a large university
hospital. Cases operated here are possibly more
severe than those operated in a non-teaching hospi-
tal (Rosenthal et al. 1997). Duration of symptoms
before the operation certainly represents the effect
of long waiting lists rather than the application of
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time-related selection criteria or non-surgical treat-
ment methods.

Very often, especially at multidisciplinary meet-
ings, physicians with different specialty training
have difficulty in agreeing on the best treatment for
a particular group of patients, because they do not
agree on the diagnosis which might describe a spe-
cific clinical presentation. Surgeons may believe
that there is no need to use the term fibromyal-
gia for patients who simply have (psychological)
pain everywhere. Physiotherapists and rehabilita-
tion specialists could argue that most adults have
degenerative disk disease without requiring sur-
gical intervention, and anyone who has not had a
special subspecialty training might have difficulty
in accepting the centralization phenomenon or the
existence of tooth-related low back pain.

There is probably some truth in all of these state-
ments. Still, in the group of surgically selected
people we have studied, we have been able to
describe a rather homogeneous pattern of perceived
HRQoL—which supports the hypothesis that they
actually differ from other low back pain patients.
The higher impairment in physical function caused
by central stenosis and degenerative disc disease,
the more pronounced symptoms in herniated
nucleus pulposus and the social limitations of the
somewhat more problematic degenerative disk
disease patients are also clinically consistent. We
are not proposing SF-36 as a diagnostic tool; nor
are we pretending that our limited findings can be
generalized. In this respect, one could also note
that age of the patients at presentation also shows
a similar discriminative ability. We rather prefer to
interpret this finding as an implicit confirmation
of the selection process of surgical patients in our
clinic; for example, one would expect lumbar disk
herniation patients to be younger than central ste-
nosis patients, and this is confirmed by our obser-
vation. Actually, confirming diagnoses was not the
aim of the study, and the protocol was not specifi-
cally designed to discriminate between surgical
and non-surgical patients, so we cannot draw any
conclusions. However, from a practical point of
view, this clinical consistency is probably the most
rewarding information yielded by the data analysis
of our sample.
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