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Abstract

Purpose The purpose is to study rates, trends, geographic

variations and outcome of lumbar spine surgery in the

Belgian population during the last decade.

Methods This is a retrospective cohort study using

administrative data of the largest Belgian sickness fund

from January 1, 2000 through December 31, 2009. Cases

included lumbar laminectomy, combined discectomy and

fusion, posterior interarticular fusion, anterior lumbar

interbody fusion (ALIF), posterior lumbar interbody fusion

(PLIF) and standard discectomy. The main outcome mea-

sures were age- and sex-adjusted rates of lumbar spine

surgery, 1-year mortality, 1-year iterative surgery, no

return to work (RTW) rate 1 year after surgery and length

of hospital stay. Multivariate logistic regression analysis

was used to determine the association between age, sex,

geographic region, type of surgery, year of intervention and

duration of pre-operative sick leave on outcome.

Results Spine surgery rates rose 44 % from 2001 through

2009 and data for 2009 showed twofold variations in spine

surgery rates among 10 Belgian provinces. Reported 1-year

mortality varied from 0.6 to 2.5 % among surgical proce-

dures performed in 2008. The overall 5-year reoperation

rate was 12 %. RTW rates 1 year after standard discec-

tomy, ALIF, PLIF and combined discectomy and fusion for

the follow-up sample of 2008 were 14.4, 22.7, 26.1 and

30.6 %, respectively. The median length of hospital stay

significantly decreased throughout the decade. Type of

surgery and geographic region were significantly related to

patient outcomes.

Conclusions Regional variations highlight professional

uncertainty and controversy. The study results point to the

need for peer comparisons and surgeon feedback.

Keywords Lumbar surgery rates � Trends � Reoperations �
Return to work � Regional variations � Length of stay

Introduction

In 85–90 % of all individuals suffering from low back pain

(LBP) no precise structure or systemic disease, infection,

injury or trauma could be identified causing the pain.

Standard treatment for this so-called nonspecific lower-back

pain when lasting between 0 and 12 weeks is essentially

conservative and includes self-care with over-the-counter

medication and maintaining activity as tolerated in the acute

phase and a graded activity program and cognitive-behav-

ioral treatment during the sub-acute phase. In cases of

chronic nonspecific lower-back pain due to degenerative

disc disease based on provocative discography there is

moderate evidence that surgery is as effective as intensive

rehabilitation with a cognitive-behavioral emphasis [1, 2].

In the few patients suffering from specific lower-back

pain due to disc prolapse or spinal stenosis, nerve root pain

usually represents about 5 % of the pain [3]. Several ran-

domized trials have compared surgery with conservative

treatment [1, 4]. For radiculopathy with herniated lumbar

disc, there is inconsistent evidence that open discectomy

and microdiscectomy are superior to non-surgical therapy
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for long-term improvement in pain and function [4]. A

randomized controlled trial demonstrated that 1-year out-

comes for patients assigned to early surgery and those

assigned to conservative treatment were similar except for

pain relief and perceived recovery, which were faster fol-

lowing surgery [5]. For spinal stenosis with or without

degenerative spondylolisthesis, there is good evidence that

decompressive laminectomy is moderately superior to non-

surgical therapy for improvement in pain and function

through 1 to 2 years [4].

As a general rule, standard treatment for low back pain is

essentially conservative in the absence of red flags [6, 7].

When medical management fails, spinal surgery is often

performed despite its non-proven superiority [1, 7]. United

States Medicare claims analysis has shown that lumbar spine

surgery rates rose during the 1980s and between 1990 and

2003, which revealed tripling spinal fusion rates. Popula-

tion-based research had clearly demonstrated variations in

proportion of spinal surgery across regions and subsequent

geographic variations in outcome [8–10]. Regional vari-

ability is a hallmark of scientific uncertainty about the likely

outcomes of spinal surgery. The internationally rising trend

in spinal surgery despite constant LBP diagnosis rate and the

wide US geographic variation in spinal surgery at least

suggests that patients are not receiving appropriate care

based on conventional wisdom. If that trend in more

expensive clinical management of low back pain patients

translates in devastating outcomes is not clear.

The objectives of the present study were both to

examine recent trends of spinal surgery in Belgium and

how it aligns with current international practice and to

compare low back pain surgery in different geographic

areas of the kingdom. An additional purpose was to

determine the outcome of spinal surgery through a dec-

ade’s experience.

Patients and methods

Setting

Belgium has a compulsory health insurance system with

universal coverage organized through private non-profit

sickness funds. The law requires inhabitants to join a sick-

ness fund using a free choice enrolment model. Approxi-

mately, 42 % of the entire Belgian population is legally

insured through the Alliance of Christian Sickness Funds.

Data sources

All inpatient and disability claim files came from the

administrative database of the Alliance of Christian Sick-

ness Funds for all beneficiaries who underwent spinal

surgery from January 1, 2001 through December 31, 2009.

This database covers discharges from all hospitals where

enrollees have been treated. The inpatient files contain

beneficiary demographic data, dates of death, intervention

procedure, admission date, discharge data and enrollment

information. Patient demographic characteristics included

age, sex and state of residence. The disability claim files

contain all sick leave periods for 100 % of Christian

Sickness Fund beneficiaries who were employed prior to

spine surgery. The reimbursement database from the Alli-

ance of Christian Sickness Funds is perceived to be reliable

and accurate since it is subjected to audit by two inde-

pendent supervisory agents.

Case selection

We studied lumbar spinal surgery. Data were retrieved using

the Belgian nomenclature. This is a numerically encoded

official fee schedule encompassing different medical acts

and their accompanying reimbursement rate. Preliminary

analysis of the Alliance of Christian Sickness Fund claims

database showed that the top six most common procedures

were lumbar laminectomy (nomenclature code 232805),

combined discectomy and fusion (nomenclature code

281805), posterior interarticular fusion (nomenclature code

281643), anterior lumbar interbody fusion (ALIF) (nomen-

clature code 281665), posterior lumbar interbody fusion

(PLIF) (nomenclature code 281680) and standard discec-

tomy (nomenclature code 281783). We used the six

nomenclature codes (232805, 281865, 281643, 281665,

281680, 281783) to identify cases from the medical bill

payments database. The Belgian nomenclature is essentially

procedure based and does not encompass International

Classification of Disease (ICD-9) codes. Appropriate diag-

noses were not available unless they were included in the

description of a specific surgical procedure. The available

codes do not indicate more detail about these procedures

such as numbers of levels operated on and use of microsur-

gical techniques. We assigned each beneficiary to one of nine

provinces according to zip code of residence, regardless of

where they were hospitalized.

Analysis

The methodology and presentation were inspired by Patel

et al. [11] who investigated the geographic variation in

carotid revascularization. Surgery rates were analyzed

using procedure counts as the numerator and the total

number of beneficiaries as the denominator. Rates for

2001–2009 were standardized age- and sex-adjusted to the

2000 Christian Sickness Fund enrollees who cover 42 % of

the compulsory insured population in Belgium. Return to
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work (RTW) was defined as resumption of full time

activity within 1 year after surgery. We identified mortality

as any death occurring within 1 year after surgery. A

reoperation was counted if a second back operation was

performed on the same individual during 1 year after initial

surgical intervention.

Of the cases identified, no were excluded or had missing

data. Aside from age, data were not normally distributed.

Logistic regression makes no assumption about the distri-

bution of independent variables and was therefore chosen

to predict predefined discrete outcomes. A simultaneous

entry logistic regression was performed to determine the

magnitude of association of the independent variables with

1-year mortality, 1-year iterative surgery and 1 year return

to work. Multivariate logistic regression was used to

compare selected outcomes after adjusting for the follow-

ing potential confounding factors: age, gender, year when

surgery was performed, type of surgery and provincial

region. One-year return to work was also adjusted for

length of sick leave before surgery. The adjusted odds

ratios (ORs) and 95 % confidence intervals for the signif-

icant predictors were reported from the multivariate models

adjusting for all the above-mentioned covariates. When

considering geographic variation cases were attributed to

the province of residence at the time of operation. All

analyses were performed using SPSS software version

17.0. P \ 0.05 is considered to be statistically significant.

Results

A total of 73,393 beneficiaries underwent lumbar spinal

surgery from 2001 through 2009. The study subjects had a

mean age of 52.7 years and 49.8 % were women. Mean

age was the highest among beneficiaries who underwent

decompressive laminectomy (63 years) and the lowest in

claimants who had ALIF (45 years). Table 1 shows the

lumbar spinal surgery rates in this patient sample. The most

common surgical intervention was standard discectomy

followed by lumbar laminectomy. The overall rate of

spinal surgery in Belgium increased from 16.2 in 2000 to

23.3 in 2009. During the 10-year study interval, standard

discectomy rate increased minimally, from 9.6 to 10.6 per

10,000 enrollees. The rate of PLIF rose slightly during this

period from 1.4 to 2.0 per 10,000 beneficiaries. We also

found a 50 % increase in combined discectomy and fusion,

and a nearly doubling of the rates of ALIF and lumbar

laminectomy. This made ALIF and lumbar laminectomy

one of the most rapidly increasing forms of spinal surgery

in Belgium. The proportion of patients having spine fusion

changed little from 20 % in 2000 to 22 % in 2009.

Low back surgery rates among residents in the ten

provinces of Belgium are presented in Fig. 1. Substantial T
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geographic variation was seen in the age-adjusted rates of

spinal surgery in the 2009 period, with a nearly twofold

difference between the highest ratio of provincial rate of

lumbar spine surgery to the Alliance of Christian Sickness

Fund population average (1.41 in West Flanders) and the

lowest rate (0.69 in Liege). Apart from Luxembourg, rates

in the predominantly French-speaking southern region of

Belgium were below the Dutch-speaking region of Flan-

ders in the north.

Variations in the use of posterior interarticular fusion,

ALIF, PLIF and combined discectomy and fusion were

significantly more pronounced than for standard discectomy

and lumbar laminectomy over the studied period. Rates of

ALIF and PLIF varied approximately twofold among geo-

graphic areas whereas rates of posterior interarticular fusion

and combined discectomy and fusion varied threefold. The

coefficient of variation in surgery rates was similar when

comparing total hip arthroplasty (21.3) with standard disc-

ectomy (25.6) and laminectomy (26.2) and below the

magnitude of variability in rates of fusion (at least 55.1) in

accordance with the results of Weinstein et al. [12].

Table 2 shows the factors associated with the use of

types of spinal surgery. Lumbar laminectomy was per-

formed more often in older patients. More female under-

went ALIF, PLIF and combined discectomy and fusion.

Posterior interarticular fusion is less likely to be used in

Antwerp whereas ALIF was more likely to occur in East

Flanders. Standard discectomy was more likely to be used

in Liege at the expense of PLIF. Combined discectomy and

fusion and decompressive laminectomy is likely to be more

popular in Antwerp. Lumbar laminectomy, posterior

interarticular fusion and ALIF were statistically signifi-

cantly gaining interest in the course of the last decade in

disfavor of standard discectomy.

One-year postoperative mortality for patients who

underwent spinal surgery in 2008 was almost twice as high

among patients undergoing fusions as in patients under-

going standard discectomy (Table 3). There were no sta-

tistically significant differences in mortality over the

studied decade.

After 5 years of follow-up 12 % of patients with a

surgery in 2000 had a second back operation. Standard

discectomy showed the highest iterative surgery rate. The

hospital length of stay significantly decreased over the

studied decade. The median hospital length of stay for

patients undergoing lumbar laminectomy was almost 50 %

shorter over the studied decade.

In 2008, 20.5 % of the patients were unable to resume

work 1 year after surgery. In comparing surgical inter-

ventions we found spinal fusion leading to substantially

lower rates of return to work in contrast to standard disc-

ectomy. Over a decade unadjusted outcomes with regard to

return to work showed only improvement for ALIF and

PLIF.

Tables 4, 5 and 6 depict the results of a multiple logistic

regression analysis of the presurgical variables on mortal-

ity, RTW and reiterative surgery. Mortality within 1 year

after surgery was more likely in case of older age at the

Fig. 1 Ratio of provincial rate

of lumbar spine surgery to the

Alliance of Christian Sickness

Fund population average in

Belgium, 2009
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time of surgery, male gender, posterior interarticular

fusion, combined discectomy and fusion and for patients

who resided in Liege or Hainaut. Younger age, male gen-

der and posterior articular fusion were statistically signifi-

cant factors associated with iterative surgery. Reoperation

was more likely for patients domiciled in Antwerp and East

Flanders. Length of sick leave before surgery was the most

important factor that correlated with poor work resumption.

Older age, female gender, posterior interarticular fusion

and combined discectomy and fusion were other significant

factors associated with no return to work 1 year after sur-

gery. Return to work was more likely after ALIF and

Table 3 One-year outcomes for patients undergoing lumbar spine surgery in 2000 and 2008

Lumbar

laminectomy

Posterior

interarticular

fusion

ALIF PLIF Standard

discectomy

Combined

discectomy

and fusion

2000 2008 2000 2008 2000 2008 2000 2008 2000 2008 2000 2008

1-year mortality (%) 1.6 1.5 0.0 2.5 1.1 0.5 1.4 0.9 0.4 0.6 1.0 0.8

1-year repeat surgery (%) 4.3 4.0 1.6 2.6 4.3 3.5 2.7 2.6 6.2 6.5 3.9 3.6

Unable to return to work 1 year after surgery (%) 30.4 31.2 47.8 48.9 30.2 22.7 35.8 26.1 15.0 14.4 30.8 30.6

Median length of stay (days) 9.0 6.0 8.0 8.0 8.0 6.0 8.0 7.0 6.0 4.0 9.0 6.0

ALIF anterior lumbar interbody fusion, PLIF posterior lumbar interbody fusion

Table 4 Multivariate logistic

regression of iterative surgery

1 year after surgery

OR odds ratio, CI confidence

interval

Variable Adjusted OR P value

Age at time of surgery 0.99 (0.99–1.00) \0.001

Sex, female 1.12 (1.05–1.20) 0.002

Belgium geographic region

Antwerp (reference category) 1.00

Brabant 0.81 (0.72–0.92) 0.001

West Flanders 0.89 (0.80–0.98) 0.02

East Flanders 1.04 (0.94–1.16) 0.44

Hainaut 0.70 (0.58–0.83) \0.001

Liege 0.54 (0.44–0.66) \0.001

Limburg 0.81 (0.71–0.92) 0.001

Luxembourg 0.54 (0.40–0.73) \0.001

Namur 0.47 (0.36–0.62) \0.001

Index year

2000 (reference category) 1.00

2001 1.03 (0.88–1.20) 0.73

2002 0.94 (0.80–1.09) 0.40

2003 1.00 (0.86–1.16) 0.95

2004 1.01 (0.87–1.17) 0.92

2005 1.01 (0.87–1.17) 0.88

2006 1.01 (0.87–1.17) 0.87

2007 0.98 (0.85–1.14) 0.82

2008 1.00 (0.87–1.16) 0.99

Intervention

Lumbar laminectomy (reference category) 1.00

Posterior interarticular fusion 0.33 (0.16–0.66) 0.002

ALIF 0.69 (0.57–0.85) \0.001

PLIF 0.46 (0.37–0.56) \0.001

Standard discectomy 1.53 (1.39–1.68) \0.001

Combined discectomy and fusion 0.66 (0.55–0.81) \0.001
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standard discectomy. The significantly poorest RTW rates

were observed in descending order in Hainaut (69.3 %),

Liege (73.3 %) and West Flanders (78.9 %). East Flanders

(83.0 %) and Antwerp (82.7 %) enjoyed the best RTW

rates. RTW rates were significantly higher in the second

half of the observed decade.

Discussion

Overall, spinal surgery rates in Belgium have continued to

rise gradually from 2001 through 2010. There was a sharp

increase in laminectomy, combined discectomy and fusion,

posterior interarticular fusion, ALIF and PLIF despite

lacking evidence of an increasing prevalence of spinal dis-

ease in the global population. Conversely, the proportion of

standard discectomy remained fairly stable. These findings

corroborate with the United States trends [8, 13, 14]. Pre-

vious research suggests that these changes were related, at

least in part to the technologic innovation and marketing.

The Swedish Spine Register demonstrates the increasing

trend in spinal stenosis surgery over the last 10 years, which

is in line with the rise in decompressive laminectomy in

Belgium [15]. Both demand factors including an ageing

population structure and supply factors including the density

of spine surgeons provide explanations for the rise in spinal

surgery procedures in Belgium. Since 2000, the number of

neurosurgeons per capita has substantially increased rising

by nearly 51 % (from 10.8 per 1,000.000 population in 2000

to 16.3 in 2010) [16]. Orthopedist density grew at a rate of

18 % over a decade, rising from 778 physicians per

1,000.000 population to 917. Health care systems like

Belgium based on a fee-for-service payment model rather

than on capitation or managed care may allow healthcare

professionals to maximize healthcare claims and may further

add to the rise in surgery rates.

This analysis documents important trends and provincial

variations in the management of low back disorders in

Table 5 Multivariate logistic

regression of mortality 1 year

after surgery

OR odds ratio, CI confidence

interval

Variable Adjusted OR P value

Age at time of surgery 1.08 (1.07–1.09) \0.001

Sex, female 0.54 (0.46–0.62) \0.001

Belgium geographic region

Antwerp (reference category) 1.00

Brabant 1.06 (0.83–1.37) 0.64

West Flanders 0.83 (0.65–1.04) 0.10

East Flanders 0.96 (0.75–1.20) 0.68

Hainaut 1.45 (1.08–1.94) 0.02

Liege 0.59 (0.36–0.95) 0.03

Limburg 0.83 (0.61–1.12) 0.21

Luxembourg 1.10 (0.69–1.77) 0.68

Namur 0.64 (0.37–1.10) 0.11

Index year

2000 (reference category) 1.00

2001 1.08 (0.75–1.54) 0.68

2002 1.16 (0.82–1.63) 0.41

2003 1.17 (0.84–1.64) 0.35

2004 1.17(0.84–1.63) 0.36

2005 1.02 (0.73–1.43) 0.91

2006 0.76 (0.54–1.08) 0.13

2007 0.74 (0.52–1.04) 0.09

2008 0.83 (0.60–1.15) 0.26

Intervention

Lumbar laminectomy (reference category) 1.00

Posterior interarticular fusion 1.92 (1.16–3.18) 0.01

ALIF 1.13(0.75–1.69) 0.57

PLIF 1.09 (0.83–1.42) 0.54

Standard discectomy 0.55(0.45–0.66) \0.001

Combined discectomy and fusion 0.88 (0.62–1.23) 0.43
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Belgium. Fusion rates are more variable than overall rates

of spine surgery and crude spine surgery rates are the

highest in the northern part of Belgium. Because all rates

were standardized to the 2000 Sickness fund population,

variations cannot be attributed to differences in age dis-

tributions or changes in population size. In comparison

with orthopedic procedures, back surgery especially spinal

fusion surgery varies substantially among geographic

areas. It has been suggested that overall spine surgeon

density, individual surgeons’ backgrounds like age and

spine surgery training or experience and patient factors

including age, lifestyle, patient expectations, insurance

status and overall health status contribute to this variation

[8–10, 14, 17]. These findings suggest a poor consensus on

the appropriate indications for spinal surgery and that

surgery may be over- or underused in some areas. Addi-

tional reasons that explain regional variations in the num-

ber of spine surgery procedures are differences in coding

and reporting. The influx of patients from abroad to some

neighboring Belgian provinces further contribute to the

intra and inter-country variations in spine surgery rates

[18]. Variations by a factor of two or more across geo-

graphic areas are of clinical concern. It is hypothesized that

differences in clinical philosophy between the northern and

southern part of Belgium largely account for the variation

in rates. Interpretation differences of available literature

and inadequate dissemination of scientific information may

further affect surgical approach. This opens perspectives

for third party payers. Sickness funds may assist in clini-

cian education in close cooperation with local opinion

Table 6 Multivariate logistic

regression of no return to work

one year after surgery

OR odds ratio, CI confidence

interval

Variable Adjusted OR P value

Length of sick leave before surgery

0–30 days (reference category) 1.00

30–90 days 1.89 (1.75–2.05) \0.001

[90 days 4.32 (4.02–4.64) \0.001

Age at time of surgery 1.05 (1.04–1.05) \0.001

Sex, female 1.49 (1.40–1.58) \0.001

Belgium geographic region

Antwerp (reference category) 1.00

Brabant 0.94 (0.84–1.05) 0.24

West Flanders 1.16 (1.06–1.27) \0.001

East Flanders 1.00 (0.91–1.10) 0.99

Hainaut 1.52 (1.32–1.75) \0.001

Liege 1.20 (1.01–1.42) 0.04

Limburg 1.11 (0.99–1.25) 0.08

Luxembourg 1.29 (1.00–1.67) 0.05

Namur 1.14 (0.93–1.40) 0.20

Index year

2000 (reference category) 1.00

2001 0.91 (0.79–1.04) 0.17

2002 0.92 (0.80–1.05) 0.21

2003 0.87 (0.76–0.99) 0.36

2004 0.78 (0.68–0.89) \0.001

2005 0.76 (0.67–0.87) \0.001

2006 0.83 (0.73–0.94) \0.001

2007 0.83 (0.73–0.94) \0.001

2008 0.82 (0.72–0.93) \0.001

Intervention

Lumbar laminectomy (reference category) 1.00

Posterior interarticular fusion 1.87 (1.41–2.47) \0.001

ALIF 0.76 (0.67–0.86) \0.001

PLIF 1.01 (0.90–1.13) 0.944

Standard discectomy 0.48 (0.44–0.52) \0.001

Combined discectomy and fusion 1.05 (0.93–1.20) 0.44
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leaders by providing a performance feedback to increase

compliance with beneficial low back pain therapies as

outlined in the available guidelines.

Mortality rates were higher for fusion than for standard

discectomy and increased steadily with older age. These

findings are generally consistent with a review by Deyo

et al. [8]. Our overall mortality rates are comparable to

those found by Street et al. [19] and in agreement with a

systematic review of the literature reporting mortality rates

for cervical spine and lumbar spine surgery \1 %. In dis-

agreement with Malter et al. [20] we demonstrated that

fusion especially PLIF was associated with lower rates of

iterative surgery than decompression alone. Reoperation

rates after decompressive surgical procedures are reported

to range from 6 to 23 % and are well above our findings

which corroborate fairly well with the range of repeat

surgery after lumbar decompression for herniated disc (4.3

to 10.5 %) reported by Martin et al. [21, 22]. Median

hospital length of stay for lumbar fusion in 2000 was

higher than reported data from the US [10, 23]. However

there was a significant declining trend in hospital stay for

all surgical procedures.

Our analysis revealed a significant variation in RTW

rate among patients who had decompression surgery,

lumbar spinal fusion and standard discectomy. Claimants

who underwent a less invasive procedure with a shorter

recovery period such as standard discectomy were more

likely to return to work than patients undergoing fusions.

Spinal fusion is a more complicated procedure because it

involves bone grafting with or without internal fixation

devices resulting in a larger dissection and a longer oper-

ating time [20, 24, 25]. Return to work status after standard

discectomy was in line with the Spine Patient Outcomes

Research Trial (SPORT) and substantially above the 64 %

return to work found by Veresciagina et al. [26, 27].

Multivariate analysis indicated that geographic region was

an important factor associated with RTW following spine

surgery. These results corroborate with the previously

reported geographic region variations in outcome for

lumbar spine surgeries [10]. Our data showed an interre-

gional variety in spine surgery and return to work rates

between the Dutch-speaking northern part of Belgium

(Flanders) and the French-speaking southern part (Wallo-

nia). These results are in line with a population-based

survey on Belgian adults that clearly demonstrated that low

back pain frequency, health beliefs, and socio-cultural

factors influence health care behaviors and utilization in a

society with equal access to high-quality medical care and

under universal insurance coverage [28]. Our results fur-

ther suggest that higher rates of surgery are not necessarily

worse and that the lowest surgical rates may be associated

with worse average outcomes. Prior European research

based on Spine Tango, the international spine registry of

Eurospine, the Spine Society of Europe reported 1 year

good or excellent global outcome after surgery between

62 % (patient-rated) and 80 % (surgeon-rated) [29–31].

Outcome was measured by the Core Outcome Measures

Index (COMI) questionnaire consisting of validated ques-

tions covering the domains of pain, function, symptom-

specific well-being, general quality of life, and social and

work disability. Detailed information on work disability

was not available. The Spine Tango shows an overall

functional improvement of about 60 % in all follow-ups

equally distributed between Benelux, Scandinavia and

German speaking groups [32].

It is worth noting that sick leave before surgery proved

to be a stronger variable associated with low RTW rates

than the type of spine surgery performed did. Den Boer

et al. [33] found duration of sick leave a consistent pre-

dictor in a systematic review of bio-psychosocial risk

factors for an unfavorable outcome after lumbar disc sur-

gery. Long-term disabled claimants should be educated

about their poor chances to resume work and be guided not

to opt for surgery if professional reintegration is set as

primary objective. In any way they need to be closely

probed into the origins of the prior long-term disability

before pursuing surgery [17]. Of particular note is the role

of sickness funds in the secondary prevention of long-term

work absence due to low back pain after the onset of

symptoms. A randomized controlled trial showed that LBP

patients who were provided information and advice by the

medical advisers of the Alliance of Christian Sickness

Fund experienced a significantly higher return to work rate

due to a low relapse rate [34]. A practical screening tool to

identify patients at risk of long-term sick leave may further

enhance cost-effectiveness [35]. In case of severe relapsing

low back pain despite conservative treatment and when

surgery is perceived as an invaluable option, intervention

needs to be performed without undue delay [36–38].

Our investigation has important strengths and weak-

nesses. The Belgian social security system offers a unique

opportunity to conduct population-based outcome analyses.

Equal access to high-quality medical care and freedom of

choice by both patients and providers are the basic prin-

ciples of the Belgian compulsory health insurance.

Approximately 42 % of the entire Belgian population is

legally insured through the Alliance of Christian Sickness

Funds by free choice enrolment. Christian sickness fund

coverage includes all provincial regions with a higher

penetration rate in the northern part of Belgium (Flan-

ders).The administrative claims data source is as such not

subjected to participation or geographic bias. Mandatory

sickness fund enrollment does not restrict freedom of

choice of provider. Since all physicians are paid on a fee-

for-service basis and, the data set completely captures their

activities and is consequently also representative for
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Belgian health care providers. Sickness fund claims pro-

vide data for all beneficiaries undergoing surgery and

represent the types of care that the majority of low back

pain patients in Belgium likely receive and not just for

selected patients or elite surgeons. However, the present

retrospective study with administrative data did not allow

us to identify the primary diagnoses so that patients with

serious comorbid conditions that could result in misleading

rates or mortality were also included. For the same reason,

we could not demonstrate the well-known deleterious

effects of litigation and psychosocial factors on surgical

outcome.

In sum, our univariate and multivariate analyses highlight

the potential over- or underutilization of low back treatments

in some provinces of Belgium. A more consistent approach

to clinical care is called for by educating spine surgeons more

uniformly. To date, information regarding variations in

practice is not widespread in Belgium. As important stake-

holder in health care, sickness funds have the legal and moral

duty to present the results of large database analyses to health

care providers. Administrative database feedback may

provide impetus to peer-review current practice against

evidence- and consensus-based clinical guidelines. We

strongly believe that physician knowledge of local practice

patterns and peer comparisons are imperative in reducing

geographic variations and bridging local quality gaps while

covered by a nationwide social security system.
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