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We  studied  the  results  of  lumbar  spine  surgery  in  Northern  Finland.
We  used  three  questionnaires:  a self-made  questionnaire,  ODI  and  SF36.
The  outcome  after  lumbar  disc  operation  was good  (pain,  functional  capacity  and  QOL).
After  stabilizing  and  decompression  surgery  outcome  were  less  favourable.
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a  b  s  t  r  a  c  t

Background  and  aims:  No  studies  have been  published  regarding  the results  of  lumbar  spine surgery  in
a  population-based  setting  in Finland.  Our  objective  was  to investigate  functional  capacity  and  quality  of
life after  lumbar  spine  surgery  in a population-based  cohort  in Northern  Finland,  focusing  on  working-age
patients.
Methods:  This  was  a cross-sectional  postal  survey.  Three  questionnaires  (a self-made  questionnaire,  the
Oswestry  Low  Back Disability  Questionnaire  and  the  SF-36)  were  sent  the  patients  aged  18–65  years,
who  had  undergone  lumbar  spine  surgery  due  to  disc herniation,  instability  or spinal  stenosis  in  the  Oulu
University  Hospital  between  June  2005  and  May  2008.
Results:  The  postal  survey  was  sent  to 814 patients,  of  whom  537  patients  (66%)  replied.  Of  these,  361
(67%)  underwent  disc  surgery,  85  (16%)  stabilizing  surgery  and  91  (17%)  decompression.  Pain  was absent
or  present  only  occasional  in 51%  in the disc  surgery  group,  whereas  it  was  present  daily  in  59% in  the
stabilizing  surgery  group  and in  58%  in  the  decompression  group  (P < 0.001).  Axial  pain  was slightly  more
intense  than  radicular  pain.  Pain  was  milder  in the disc surgery  group  compared  with  the  stabilizing
surgery  and  decompression  groups:  mean  (SD)  axial  pain  with  0–10  NRS  was  4.0  (2.3),  4.7  (2.4)  and  4.8
(2.3)  respectively  (P =  0.002)  and  radicular  pain  3.5  (2.6),  4.2  (2.8),  4.5 (2.6) respectively  (P  <  0.001).  The
total  ODI  score  (mean,  SD)  was  20 (17)  in  the  disc  surgery  group,  35  (17)  in the  stabilizing  surgery  group
and 32  (17)  in the  decompression  group  (P < 0.001).  The  physical  dimension  sum score  from  the  SF-36
was  42 (11)  in the disc  surgery  group  and  34  (10)  in  the stabilizing  surgery  and  decompression  groups
(P  < 0.001).  Mental  sum  scores  did not  vary  significantly  between  the  groups.

Conclusions  and  Implications:  Outcome  was  good  after  lumbar  disc  operations  but  less  favourable  after
stabilizing surgery  and  decompression  regarding  pain,  functional  capacity  and  quality  of life.  Implications.

This  study  offers important  in
Hospital.  It also  brings  out  that
and postoperative  data.
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. Introduction

Spinal disorders are a major health and economic burden for
eveloped countries [1]. According to statistics on pensions in
inland from The Social Insurance Institution, musculoskeletal
roblems have the highest disability pension occurrence numbers
2010; 34%) [2]. Within the musculoskeletal group of disability pen-
ion, spinal disorders are the leading cause (2010; 42%) [3].

The direct yearly cost of lumbar spine surgery is slightly over 20
illion euros in Finland, and a lumbar spine operation is performed

n about 6000 patients/year in Finland (population 5.4 million) [4].
o improve diagnostics, treatment and rehabilitation of back dis-
rders Current Care Guidelines for low back pain were published
n Finland in 1998 and updated in 2008 [5]. The ministry of Social
ffairs and Health of Finland published uniform criteria for access

o non-emergency treatment in 2005, provided criteria for the most
ommon surgeries, including lumbar spine surgery to ensure uni-
orm treatment throughout the country [6].

Research on spinal surgery is abundant in Finland, but no stud-
es have been published on the results of spinal surgery in a
opulation-based setting, to the best of our knowledge. Follow-up
tudies of surgery are important to improve patient selection and
reatment.

The aim of this study was to investigate the results of lumbar
pine surgery in a Finnish population-based cohort concentrating
n working-age patients.

. Materials and methods

.1. Patients and data collection

The Oulu University Hospital provides specialist care for a pop-
lation of 730,000, being the main centre of spinal surgery in
orthern Finland. Only a small minority of lumbar spine opera-

ions are performed in other hospitals. To investigate the results
f lumbar spine surgery in Oulu University Hospital, patients were
dentified using ICD-10 procedure codes for lumbar spine opera-
ions during the period 1.6.2005 to 31.5.2008. Surgical procedures
ue to acute traumas were not included. Only patients of a working-
ge (18–65 years) were included. Each patient was listed only
nce, and the index operation was defined as the latest lumbar
pine surgery during the above-mentioned period. Based on medi-
al records, patient who had undergone lumbar spine reoperation
fter 1.6.2008 and patients with insufficient capacity in the Finnish
anguage, major abuse problem or progressive, severe illness (e.g.,
ancer, dementia) were excluded. The ICD-10 diagnosis code for
pinal disease and the previous lumbar spine operations before the
ndex surgery were recorded.

The questionnaires and a consent form were sent to all traceable
atients in September 2009. The patients were asked to fill in three
uestionnaires: (1) a self-made questionnaire, (2) the Oswestry
ow Back Pain Disability Questionnaire [7,8] and (3) the SF-36 [9].

The self-made questionnaire included questions regarding the
ccurrence of pain (never, occasionally, daily or almost daily, and
ll the time), the average intensity of pain (NRS 0-10) and pain-
ssociated disability (NRS 0–10). Axial low back pain and radicular
ain were assessed separately. Weight and height were queried for
ody mass index (BMI) calculation.

The ODI contains ten items, each with six statements graded
rom zero (lowest disability) to five (greatest disability). The total
core is calculated as a sum of each completed item and expressed

s a percentage of the maximum number of possible points, i.e.
elated to the number of items the patient has answered [10]. Scores
re defined by a scale according to the original publication: 0–20
inimal, 20–40 moderate and 40–60 severe disability. A score of
urnal of Pain 6 (2015) 9–13

60–80 indicates a crippled patient and 80–100 indicates that the
patient is either bed-bound or exaggerating their symptoms [7].

The short form 36 health survey (SF-36) is a self-administered
36-item questionnaire. It measures health status and outcomes of
the following 8 health concepts: (1) physical functioning (PF), (2)
role physical (RF), (3) bodily pain (BP), (4) social functioning (SF),
(5) mental health (MH), (6) role emotional (RE), (7) vitality (VT)
and (8) general health (GH). Item scores are coded, summed and
transformed on to a scale from 0 (worst possible health state mea-
sured by questionnaire) to 100 (best possible health state) for each
variable. These eight domains were aggregated into two distinct
summary components – mental and physical [11,12].

2.2. Statistical methods

The data are presented as means with standard deviations (SD)
or as counts with percentages. Statistical comparisons were made
using the chi-square test, Fisher’s exact test, analysis of variance
(ANOVA) or bootstrap type analysis of covariance (ANCOVA) taking
gender and age values as covariates. Ninety-five percent confidence
intervals (95% CI) were obtained by bias-corrected bootstrapping
(5000 replications). The bootstrap method is significantly helpful
when the theoretical distribution of the test statistic is unknown
or in the case of violation of the assumptions. No adjustment was
made for multiple testing. The STATA 13.1, StataCorp LP (College
Station, TX, USA) statistical package was used for the analyses.

2.3. Ethical aspects

The study protocol was approved by the local ethics committee,
and the patients gave their informed consent in writing.

3. Results

During the study period 1.6.2005 to 31.5.2008, a lumbar spine
operation due to non-traumatic lumbar diseases was performed
to 1180 patients in our hospital. Of these, 11 had passed away by
the beginning of this study. Of the surviving patients, 273 were
excluded due to age, 43 due to other diseases, 28 due to a sub-
sequent lumbar spine surgery after the index operation, 7 due
to severe abuse problem and 4 due to insufficient capacity in
the Finnish language. Hence the postal survey was mailed to 814
patients, of whom 537 (66%) replied.

The respondents and the non-respondents were compared
regarding gender, age and type of surgery. The respondents were
older compared to non-respondents (45 years vs. 42 years). Of the
respondents, 361 (67%) had undergone surgery for lumbar disc her-
niation, 85 (16%) stabilizing surgery and 91 (17%) decompression.
The follow-up time (median, IQR) for the disc surgery patients was
31 (23, 39) months, for the stabilizing surgery patients 31 (22, 42)
months and for the decompression patients 33 (22, 41) months,
with no significant difference between the groups (P = 0.89).

The demographic and clinical characteristics of the patients are
presented in Table 1. The mean age of the patients was 42 years in
the disc surgery group, 48 years in the stabilizing surgery group and
55 years in the decompression group. Males dominated slightly disc
surgeries and decompressions (proportion of males 59 and 54%,
respectively), while more females underwent stabilizing surgery
(65%). The index operation was  the first lumbar surgery procedure
in most cases (88% in the disc surgery group, 82% in the stabilizing
surgery group and 90% in the decompression group).
The results regarding patient-reported pain and pain-related
disability are presented in Table 2. Only a small minority of the
patients was  completely pain-free (1% in the stabilizing surgery
group, 6% in the decompression group and 9% in the disc surgery
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Table  1
Demographic and clinical characteristics of 537 patients.

Type of surgery P-value

Discus surgery N = 361 Stabilizing surgery N = 85 Decompression N = 91

Number of female (%) 147 (41) 55 (65) 42 (46) <0.001
Age,  mean (SD) 42 (10) 48 (10) 55 (8) <0.001
BMI,  mean (SD) 26.8 (4.2) 27.3 (5.4) 29.8 (5.8) <0.001
Index operation first, n (%) 317 (88) 69 (82) 82 (90) 0.18
Diagnose, n (%)

M51.1a 357 (99) 11 (13) 9 (10)
M51.3b 4 (1) 16 (19) 0 (0)
M48.0c 1 (0.3) 15 (18) 80 (88)
M43.1d 0 (0) 20 (24) 1 (1)
M96e 0 (0) 23 (27) 1 (1)

a Lumbar and other intervertebral disc disorders with radiculopathy.
b Other specified intervertebral disc degeneration.
c Spinal stenosis.
d Spondylolisthesis.
e Postprocedural musculoskeletal disorders, not elsewhere classified.

Table 2
Pain and pain-associated disability according to self-made questionnaire.

Type of surgery P-value

Discus surgery N = 361 Stabilizing surgery N = 85 Decompression N = 91

Occurrence, n (%) <0.001
None  34 (9) 1 (1) 5 (6)
Occasionally 149 (42) 21 (25) 21 (24)
Daily 147 (41) 50 (59) 51 (58)
All  the time 30 (8) 13 (15) 11 (12)

Intensity NRS (0–10), mean (SD)
4.7 (2.4) 4.8 (2.3) 0.002
4.2 (2.8) 4.5 (2.6) <0.001
5.8 (2.7) 5.7 (2.3) <0.001
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Fig. 1. The frequencies of various ODI score groups in the three surgical groups. A
score. 0–20 indicates minimal disability, 20–40 moderate, 40–60 severe, 60–80 very
Axial low back pain 4.0 (2.3) 

Radiculating pain 3.5 (2.6) 

Disability NRS (0–10), mean (SD) 4.6 (2.7)

roup). Pain occurred most frequently in the stabilizing and decom-
ression groups; 74% of the patients in the stabilizing surgery group
nd 70% in the decompression group suffered from constant or daily
ain. Pain was milder in the disc surgery group compared to the sta-
ilizing surgery and decompression groups: mean (SD) axial pain
ith 0-10 NRS was 4.0 (2.3), 4.7 (2.4) and 4.8 (2.3) respectively

P = 0.002) and radicular pain 3.5 (2.6), 4.2 (2.8), 4.5 (2.6), respec-
ively (P < 0.001). Mean axial pain was slightly more intense than
adicular pain in all surgical groups. Pain-associated disability was
ess severe in the disc surgery group (mean 4.6 with 0-10 NRS) com-
ared to the stabilizing surgery and decompression groups (mean
.8 and 5.7, respectively, P < 0.001).

The total ODI score (mean, SD) was 20 (17) in the disc surgery
roup, 35 (17) in the stabilizing surgery group and 32 (17) in the
ecompression group (P < 0.001 after adjusting for age and sex).
he frequencies of various disability categories according to the
DI score are presented in Fig. 1. The majority of the disc surgery
atient had minimal disability, while the most common disability
ategory was moderate disability both in the stabilizing surgery
nd decompression groups. Results of the ODI dimensions in the
hree surgical groups are shown in Fig. 2. There was  an age and sex
djusted significant difference in all ODI dimensions, and the disc
urgery group had the best results in all dimensions.

The results of the SF-36 scales in the three surgical groups are
resented in Fig. 3. There was an age and sex adjusted significant
ifference between the surgical groups in all scales except the men-
al health scale. The results for the disc surgery group were the
est in all scales. The physical component summary score (mean,
D) was 42 (11) in the disc surgery group and 34 (10) in the stabi-
izing surgery and decompression groups (P < 0.001 after adjusted

ge and sex). The mental component summary score was 51 (12) in
he disc surgery group, 46 (15) in the stabilizing surgery group and
0 (12) in the decompression group, with no significant difference
etween the groups (P = 0.12 after adjusting for age and sex).
severe disability and a score 80–100 bed-bound or exaggerating patient [7].

4. Discussion

Our interest was to study working-age patients. This delineation
led to the exclusion of 23% of the original surgical cohort (273 out

of 1180 patients). The disc surgery group was the youngest (mean
age 42 years) and the decompression group was  the oldest (mean
age 55 years), while the mean age of the stabilizing surgery was
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Fig. 2. The age- and sex-adjusted mean of ODI dimensions in the three surgical
groups. © = disc surgery, � = stabilizing surgery, � = decompression.
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5. Conclusion
ig. 3. The age- and sex-adjusted mean of SF-36 scales in the three surgical groups.
 = disc surgery, � = stabilizing surgery, � = decompression.

8 years. This reflects the natural course of the degenerative spine
isorders.

The main finding of our study was a good outcome in the
isc surgery group compared to the stabilizing and decompression
urgery groups regarding pain, functional capacity and quality of
ife. Disc surgery resulted in a pain-free condition or only occasion-
lly presenting pain in 51% of cases. The mean ODI score in the disc
urgery group was 20, which corresponds to a minimal disability
7], and is in line with the result of the Swedish register [13] and

ewing et al. [14].

The majority of the patients who had undergone stabilizing
urgery or decompression had daily or continuous pain. The mean
DI score was 35 after stabilizing surgery, which corresponds to a
urnal of Pain 6 (2015) 9–13

moderate disability. This is in agreement with previously published
results [15–17]. The mean ODI score was  32 (moderate disabil-
ity) after decompression surgery. Our study population was of a
working-age, and the mean age in our decompression group was
55 years, which is lower than in other studies of decompression
surgery. In spite of this, our results are in line with previous results.
According to the literature, ODI tends to stay at the level of moder-
ate disability after decompression [18,19]. The mean pain intensity
was relatively low in our patients (3.5–4.8 in all surgical groups),
and radicular pain was milder than axial pain. This is in line with
the fact that – in general – spinal surgery alleviates mainly radicular
pain.

Lower scores on the SF-36 reflect a poorer health-related quality
of life [11]. Our disc surgery patients had a relatively good outcome
regarding quality of life. This is in line with previous publication
[17,20]. Their SF-36 results are, however, below the published
normative data for working-age people [12]. The difference was
especially observable in the physical components (PF, RP, BP and
GH). The SF-36 results for our patients were significantly poorer
after stabilizing surgery or decompression. Their mental compo-
nent summary results did not, however, differ significantly from
those of the disc surgery group.

The uniform criteria for access to non-emergency treatment [6]
were launched and Current Care Guidelines for low back pain [5]
were consolidated before the commencement of this study. Lumbar
disc surgery is considered in patients with disabling symptoms last-
ing longer than 6 weeks in cases of lumbar nerve root compression
confirmed with MRI  or CT scan. Stabilizing surgery is considered
in patients with a disability in daily activities due to symptoms
caused by lumbar instability in spite of adequate conservative treat-
ment, and decompression in patients with lumbar spinal stenosis
and short walking distance, disabling pain and impaired functional
capacity in daily life. Younger age, shorter history of symptoms and
less extensive surgical procedure are the most likely explanations
for the better outcome in the disc prolapse group compared to the
other groups.

During the last decade, spinal surgery in Finland has been cen-
tralized to university hospitals and large central hospitals, aiming
at sufficient experience of the team and high quality of the pro-
cedures. Our material represents spinal surgery results in Oulu
University Hospital, which is the main spinal surgical centre of
Northern Finland. The response rate in our survey was  satisfac-
tory (66%). In spite of minor differences in age, the respondents did
not differ from the non-respondents in other known respects. The
reasons explaining patients’ motivation to participate in our postal
survey are not known. Hence the possible bias due to surgical result
remains speculative.

The weaknesses of our study are its cross-sectional setting,
the lack of a control group, a limited number of measurements
and the lack of preoperative information regarding pain, ODI
and quality of life. Excellent examples of systematic evaluation
of the results of spine surgery are the Swedish and Norwe-
gian spine registers Swespine and NORspine [13,21,22], which
provide comprehensive pre- and postsurgical scoring of pain,
functional capacity and quality of life. A systematic register has
been planned to be established also in Finland. It would serve
as a monitor of surgical activities, and enable the observation of
changes in trends regarding indications, techniques utilized, and
outcome.
Our study confirmed a good outcome for lumbar disc opera-
tions and less favourable functional capacity and quality of life in
stabilizing surgery and decompression groups.
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