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ABSTRACT. In a prospective cohort study 122
putients with herniated intervertebral lumbar disc
i no previous low back surgery preoperatively
were assessed regarding medical history, anthropo-
meiric and biological background variables. The
outcome of surgery (traditional methods) was eval-
unted one year postoperatively, mainly using a
composite Clinical Overall Score (COS), including
pain intensity, physical signs, functional capacity and
nnalgesics. Return to work was also assessed. In
regression analyses, low body height, high values of
weight and body mass index, as well as long duration
ol sickness absence were shown to be significantly
related to a poor outcome, as evaluated by the COS.
However, after controlling for modifying effects of
previously determined predictive fibrinolytic and
psychological variables, the background variables
lost their significance. Female sex, low stature, long
iluration of sickness absence and physically strenuous
work activities were statistically significantly related
o lower frequencies of return to work.

Koy vords: anthropometric  variables, biological variables,
lumbar dise herniation, medical history. prediction, surgery.

INTRODUCTION

While the rate of lumbar disc surgery is increasing (3),
(lie success rate varies considerably, the results see-
minely dependent upon pre-, peri- and postoperative
luctors (7,11, 13,17, 19). All reviews of poor outcome
vmphasize the importance of patient selection in terms of
juedictive risk factors. Most patients have been burdened
with low back complaints for a long time prior to
sirgical intervention, and are often known to sustain
slgnificant impairment in their physical, psychosocial

it is essential to
understand the way in which these factors may influence

and leisure activities. For clinicians.

the outcome of surgery. In previous papers we have
shown that preoperative impaired fibrinolytic activity
(11), as well as many symptoms of anxiety and
psychosomatic proneness (7), was a predictor of poor
one-year clinical outcome of lumbar disc surgery. The
aim of the present study was to assess the predictive
value of background variables regarding medical history.
anthropometric and biological factors. controlling for the
known effects of impaired fibrinolytic activity and
psychological traits.

MATERIALS AND METHODS

Patients

This study was part of a more extensive prospective cohort
investigation of prognostic factors for the outcome of lumbar
disc surgery (7-11). One hundred-and-twenty-two patients (56
women and 66 men) with sciatica and/or severe neurological
deficits. e.g. cauda equina symploms, due o unambiguous
herniated lumbar discs were included. Previous low back
surgery was an exclusion criterion. All the patients were
operated on with traditional surgical methods, including either
full or partial laminectomy (8).

Metheds

Medical history, anthropometric and biological background
variables One week before surgery the following background
variables were recorded by means of a standardized interview, a
questionnaire and blood samples (Table I):

Medical history: Age, duration of present attack of sciatica.
duration of present sickness absence, number of months since
first attack of lumbago-sciatica. number of sickness absences
due to lumbago-sciatica and smoking history.

Anthropometric variables: Height. weight and body mass
index (BMI).
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Table 1. Background variables in 122 patients with herniated lumbar disc (56 women and 66 men)

Mean Range SD
Medical history
Age (years) 40.8 18-66 10.9
Duration of present attack of sciatica (months) 8.8 1-99 11.8
Duration of present sickness absence (months) 5.5 0-168 15.5
No. of months since first attack of lumbago-sciatica 102.2 2-420 106.4
No. of sickness absences due to lumbago-sciatica 38 040 5.7
Smoking, daily number of cigarettes 10.7 0-80 12.2
Anthropometric variables
Height (cm) 175.4 156-196 9.0
Weight (kg) 72.9 50-102 11.5
BMI (kg/m*) 23.6 16.6-37.3 3.1
Biological variables
Cholesterol (mmol/l; n=121) 5.59 3.50-9.12 1.66
HDL cholesterol (mmol/l; n=119) 1.27 0.66-2.09 0.33
Triglycerides (mmol/l; n=121) 1.41 0.26-5.97 0.82
GGT (U/l; n=120) 353 5.0-379.0 44.8

BMI = Body Mass Index; HDL = High Density Lipoprotein; GGT = Gamma Glutamyl Transpeptidase.

Biological variables: Cholesterol, high density cholesterol
(HDL), triglycerides, and gamma glutamyl transpeptidase
(GGT), which was used as an indicator of alcohol abuse.

Physical activity: The level of physical activity at work and
leisure was also recorded (15).

Previously determined predictors

The previously determined fibrinolytical (11) and psychological
(7) predictors for a Clinical Overall Score (COS) included:
plasminogen activator inhibitor, euglobulin clot lysis time,
anxiety (The Hospital Anxiety and Depression Scale) and
psychosomatic symptoms (The Modified Somatic Perception
Questionnaire).

QOutcome variables

The Clinical Overall Score (COS); The outcome of surgery was
evaluated by a physiotherapist one year postoperatively, mainly
using an overall scoring system which included pain intensity in
the low back and leg, physical signs (spinal deviation, Laségue’s
test, muscle atrophy, muscle strength and sensory deficits).
functional capacity (6) and the use of analgesics. The COS was
defined as the weighted sum of these four components. When
calculating the COS, the higher of the two pain scores was used.
A maximum COS of 1000 represented the maximum of pain and
clinical symptoms, and a minimum COS of 0 indicated no
symptoms or functional impairment (9).

Return to work: One year postoperatively the patients were
categorized in relation to the frequency with which they had
returned to work: (i) full-time work. (ii) part-time work (at least
1/2 time). and (iii) did not return to work. Other details about the
patients and assessments have been described previously (7—
9.11).

Data analysis and statistics

Univariate and multivariate regression analyses were used to
identify the background variables significantly related to the one
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year COS. To control for modifying effects of fibrinolytic
activity and psychological traits, these variables were finally
included in the multivariate regression equations. Since both
height and weight are elements of BMI, and to avoid problems
of interdependence, two sets of multivariate analyses were
performed: one (I) with the background variables excluding
BML, the other (1I) excluding height and weight. |

The background variables were assessed in relation to re
to work by means of Student’s f-test, with the exceptions of
gender, which was assessed using the chi-square test, and
physical activity at work and leisure, which were examined by
means of chi-square tests for linear trend in proportions. The
statistical analyses were performed using programmes in the
Statistical Package for the Social Sciences (SPSS for Windows;
version 6) and Epi Info. All results were considered 1o be
statistically significant if p < 0.05.

RESULTS

The values of the preoperative background variables are
listed in Table I. Regarding physical activity at work;
28.7% of the patients had work that could be described as
sedentary, 68.8% were employed in moderate or
intermediate physically strenuous work, while only
2.5% reported to have work requiring hard physical
activity. In their leisure time, 43.4% were sedate, 54.1%
reported moderate or intermediate activity, while 2.5%
of the patients undertook hard physical activity.

The outcome of surgery, as measured by the one-year
COS and its separate elements, is given in Table II. In the
univariate regression analyses, low values of heighl
(F=4.07, p=0.05) and high values of weight (F = 7.23,
p=0.008) and duration of sickness absence (F=4.42
p=0.04, df=1/119) were shown to be significantly



Background variables in relation to the outcome of surgery

Tuble II. Clinical assessments and the Clinical Overall
Score (COS) registered one year postoperatively in 122
patients with herniated intervertebral lumbar disc

Mean SD Range
lL.ow back pain* 219 249 0-90
Leg pain* 154 235 0-85
'hysical signs 11.1 15.9 0-90
I'unctional capacity 13.8 152 0-64
Analgesic 5.9 16.0 0-80
COS** 156.6 166.4 0-740

" I'he highest value of pain in either the low back or leg was
used for the individual COS.

"' When calculating the COS, the pain score was quadrupled.
while the other subsets were doubled.

related to high values of COS (poor outcome). The
results of the multivariate analyses are given in Table ITI;
only height, weight and BMI were significantly asso-
ciated with poor outcome. However, when the pre-
fibrinolytical ~ and
psvchological variables were included in the multi-

viously  determined predictive

variate regression equations, the anthropometrical vari-
ibles too lost their significance.

Regarding return to work one year postoperatively,
(6.4% of the patients had returned to full-time work,
(6% to part-time, while 27% were classified as not
liaving returned to work. For the statistical analyses the
part-time and full-time workers were combined, giving a
total of 73%. Altogether 76% of the men and 55.4% of
the women had returned to work. Only female sex (chi
suare =477, p=0.03), low body height (r=2.17,
p=0.03), long duration of sickness absence (f=2.57,
p=0.01) and physically strenuous work (chi square =
474, p=0.03) were found to be significantly associated
with lower frequencies of return to work.

DISCUSSION

In the present study we have shown that low stature, high
vilues of weight and BMI, and long duration of sickness
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absence were predictors of poor outcome of surgery as
evaluated one year postoperatively using the COS. The
variables lost their significance. however, when the
modifying effects of previously determined predictive
value of fibrinolytic activity and psychological traits
were controlled for. Fibrinolytical and psychological
variables thus seem to have a stronger impact on the
outcome than the background variables assessed in the
present study. Regarding return to work, female sex, low
stature, long duration of sickness absence and strenuous
work activities were associated with lower frequencies
of return to work.

Weight, BMI and height have also previously been
found to be associated with low back pain and sciatica
(2.4, 12, 17). Interestingly, we found that low height was
associated with poor outcome, while tallness has been
shown earlier to be a risk factor for getting low back
troubles (2, 12).

Previous investigators too have found that preopera-
tive long sickness absence might have a negative
influence on the outcome of surgery (23, 19). In clinical
practice it is therefore of importance that patients do not
have an unreasonably long delay during evaluation and
selection for surgery.

In some studies, smoking (1,4, 14, 16) and alcohol
abuse (20) have been shown to be associated with low
back pain syndromes. We were unable to demonstrate
significant associations between these factors and the
surgical outcome. In the initial anamnestic interview,
information on alcohol consumption was collected, but
because of the low reliability of these data they were
disregarded and GGT was used instead. Studies by the
World Health Organization, however, suggest that GGT
and other biological assessments yield measurements
that are too low in sensitivity and specificity to be used as
detectors of alcohol abuse in non-alcoholic populations
(21).

Good physical fitness is known to be significantly
related to less dysfunctioning in patients with low back
pain (17, 18). and Weber (23) found that physically

lable III. Results of multivariate regression analyses between preoperative background variables and the one-year

postoperative Clinical Overall Score. Only significant variables are shown

Variables F p Equation F P df Rsq
Height 527 0.020 I* 1.47 0.130 15/102 0.18
Weight 4.84 0.030 I

M 5.15 0.030 I 1.43 0.150 14/103 0.16
* Lyuation I assesses the predictive value of all background variables excluding BMI.

¥ Fquation IT assesses the predictive value of all background variables excluding height and weight.
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active patients preoperatively performed better post-
operatively compared with inactive patients. We did not
find statistically significant relationships between physi-
cal activity at leisure preoperatively and the clinical
outcome of surgery.

There is no generally acceptable and standardized
method for the assessments of outcome after lumbar dise
surgery. We have used an overall scoring system, based
on pain intensity, functional capacity. physical signs and
the use of analgesics. This overall assessment proved
easy to use, and in a validation study the COS was found
to correlate closely with both the patient’s and the
examiner's opinion of outcome, and with return to work
{9). The internal consistency of the COS has also been
shown to be good (9). In our opinion the COS therefore
seems to be a reliable and valid instrument for the
assessment of outcome after lumbar disc surgery (9).
Questions regarding the use of overall outcome scores 1o
measure surgical results have been raised, however, as
such scores may hide relevant clinical information.
These questions are further discussed in another article
(9).

Return to work is often used as an outcome measure.
However, as the variable might be influenced by factors
that are not directly related to healthcare, its validity as
outcome measure is questionable (5). We have used
return to work only as a supplement to the COS. Findings
of the significant associations between lower frequencies
of return to work and female sex. long duration of
sickness absence and strenuous work activities corre-
spond, however, with those of previous investigators
(19.22).

CONCLUSION

Low stature, high weight and overweight, as well as long
duration of sickness absence, were significantly asso-
ciated with poor clinical outcome. as assessed using a
comprehensive COS system. However, after controlling
for modifying effects of the previously determined
predictive value of impaired fibrinolytic activity and
psychological traits, the background variables assessed
in the present study lost their significance. Female sex,
low stature, long duration of sickness absence and
strenuous work activities were shown to be related to
lower frequencies of return to work. These factors should
be taken into censideration when evaluating and
selecting patients for surgery.
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