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BACKGROUND

The objective of this study was to investigate whether the service provision for

lumbar spine surgery within the Northern Norway Regional Health Authority

area complies with the distribution of functions that has been decided for the

hospitals in the region, and whether there are any geographical variations in

service provision. We therefore studied the treatment rates in Norway as a

whole and in the Northern Norway Regional Health Authority area, and

assessed the activity in the region.

MATERIAL AND METHOD

We included lumbar spine procedures in the Norwegian Patient Registry from

the years 2014–2018 in a retrospective analysis and estimated treatment rates

standardised by sex and age for Norway as a whole, the health regions and the

health enterprises in Northern Norway Regional Health Authority. We

estimated the local coverage as the proportion of patients who had undergone

surgery in a hospital within their own area of residence.

RESULTS

The treatment rate for lumbar spine surgery in Norway amounted to

approximately 120 procedures per 100 000 inhabitants per year for the entire

period. The number of spine procedures nationwide increased from 5 995 in

2014 to 6 494 in 2018 because of a general population growth. The treatment

rates for fractures and simple spine procedures were approximately identical

throughout Norway, but the rate for complex spine procedures among residents

within the area of Northern Norway Regional Health Authority amounted to

57 % of the national average. Local coverage within the Northern Norway

Regional Health Authority area increased from 60 % to 84 % during the period.

The local hospital functions for simple spine procedures at Nordland and

Helgeland hospitals (approximately 30 %) and the regional function for

complex spine surgery at the University Hospital of North Norway (55 %) had a

low degree of local coverage.

 

Treatment rates for lumbar spine surgery in Norway and Northern Norway Regional Health Authority 2014–18 | Tidsskrift for Den norske

legeforening

TORE KRISTIAN SOLBERG

http://www.icmje.org/coi_disclosure.pdf


INTERPRETATION

The treatment rate for complex spine procedures and the local coverage for all

surgical procedures for degenerative lumbar spine disease were lower within

the Northern Norway Regional Health Authority area than in the country as a

whole. For this to be compensated in this region, we have estimated that the

activity needs to be increased by approximately 170 procedures per year.

Main findings

The average rate of surgical treatment for degenerative lumbar spine disease in

Norway remained stable at approximately 120 surgical procedures per 100 000

inhabitants per year during the period 2014–18.

The treatment rate was lower for inhabitants within the Northern Norway

Regional Health Authority area (91% of the national average), mainly because

of a considerably lower rate of complex spine surgery (57% of the national

average).

Service provision coverage within the Northern Norway Regional Health

Authority area was low in the local hospital functions for simple spine surgery

at Nordland Hospital and Helgeland Hospital (approximately 30%) and in the

regional function for complex spine surgery at the University Hospital of North

Norway (55%).

Lumbar spine conditions are the most common cause of non-fatal health loss

and short-term sickness absence, and the second most frequent reason for

disability (1, 2). Diagnostic imaging is recommended if symptoms persist for

more than four to six weeks without any improvement (3). More than 50 % of

those examined are diagnosed with a herniated disc, spinal stenosis or other

degenerative changes. Many are therefore referred for assessment with a view

to surgical treatment, which could be relevant for patients with persistent

discomfort and neurological symptoms caused by a lumbar disc herniation or

lumbar spinal stenosis.

In the United States, decompression or spinal fusion for degenerative lumbar

spine disease were the third and fifth most frequent surgical interventions

respectively to be carried out in the period 2003–2014 (4). Many have reported

increasing treatment rates (5–8), but few have studied the total consumption of

lumbar spine surgery (9). In Norway, the treatment rate increased by 54 %

from 78 to 120 procedures per 100 000 inhabitants per year from 1999 to 2013

(10).

In board agenda item 55–2004, Northern Norway Regional Health Authority

decided that complex spine surgery should be undertaken as a regional

function at the University Hospital of North Norway in Tromsø and simple

spine surgery as a local hospital function at Helgeland Hospital Mo i Rana and
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Nordland Hospital Bodø. University Hospital of North Norway covers the local

hospital function within its own catchment area as well as that of Finnmark

Hospital.

The objective of this study was to investigate whether the provision of spine

surgery within the area of Northern Norway Regional Health Authority

complies with the distribution of functions that have been decided, and

whether there are any geographical variations in service provision. We

therefore studied the treatment rates in Norway as whole and within the

Northern Norway Regional Health Authority area and assessed the activity in

the region.

Material and method

Study design and data source

We used data on hospitalisations for lumbar spine surgery from the Norwegian

Patient Registry in the period 2014–18. The registry encompasses all lumbar

spine surgery in Norway, with the exception of procedures that have been

performed in private hospitals and paid for by the patients themselves or by

private health insurance.

The data extraction was based on an algorithm validated by the National

Quality Registry for Spine Surgery (11, 12). We modified the algorithm by

excluding removal of osteosynthesis material and including surgical treatment

of fractures. The algorithm included patients with ICD-10 diagnostic codes for

degenerative lumbar spine disease or thoracolumbar spinal fracture combined

with NSCP procedure codes for decompression surgery, spinal fusion surgery

or treatment of fracture. The procedures were categorised as simple spine

surgery (discectomy and/or other decompression for lumbar disc herniation or

spinal stenosis), complex spine surgery (spinal fusion and/or disc prosthetics

surgery and/or other instrumentation) or surgical treatment of fractures. These

categorisations accord with the definitions in the National Quality Registry for

Spine Surgery and with the use of the terms 'simple' and 'complex' spine

surgery in the decision regarding distribution of functions by Northern Norway

Regional Health Authority. The algorithm excluded patients who underwent

cervical spine surgery for cancer or other neoplastic disease, scoliosis and

infections, as well as those who underwent repeat surgery for removal of

osteosynthesis material.

Treatment rates

Treatment rates were estimated as the number of procedures per 100 000

inhabitants per area of residence per year. Areas of residence were defined at

three levels, as in the Norwegian Health Atlas: the catchment areas of the

regional health authorities, the health enterprises and the local hospitals

respectively (13). The rates include all those who have undergone surgery per

year, divided by the population (0–105 years) in the area of residence

registered by Statistics Norway as of 1 January in the same year, standardised
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by sex and age, with 2015 as the reference year. The analysis encompassed all of

Norway, but we focused on residents in the area of Northern Norway Regional

Health Authority, i.e. the catchment areas for Finnmark Hospital (Finnmark

county), University Hospital of North Norway (Troms county and the Ofoten

district), Nordland Hospital (Nordland district) and Helgeland Hospital (the

Helgeland district).

Local coverage

Local coverage was defined as the proportion of patients who underwent

surgery at a hospital within their own area of residence (14). We categorised the

treatment locations as the University Hospital of North Norway, Nordland

Hospital Bodø, Helgeland Hospital Mo i Rana, public hospitals in other health

regions or private hospitals under contract with a regional health authority. For

residents in Finnmark county, surgery at the University Hospital of North

Norway was registered as treatment within the area of residence, since this

hospital provides local hospital functions for Finnmark county.

Ethics

The Centre for Clinical Documentation and Evaluation is authorised to analyse

data pursuant to the Data Protection Regulation and exempted from the duty of

confidentiality by the Regional Committee for Medical and Health Research

Ethics (REK North). As a consequence, the study was not subject to

notification. For reasons of privacy, the data source hides the exact figures for

registrations that occur with a frequency of less than five per year, but this has

no effect on the total figures.

Results

Activity and treatment rates

The number of inhabitants and the number of surgical procedures in Norway

increased by the same proportion, leaving the treatment rate for simple and

complex spine surgery stable at an average of 120 procedures per 100 000

inhabitants per year over the period (Table 1). In the area encompassed by

Northern Norway Regional Health Authority, the number of inhabitants grew

at a slower rate, and the number of surgical procedures showed little variation

with no clear trend over time. The average rate amounted to 109 surgical

procedures per 100 000 inhabitants per year (91 % of the national average).

Table 1

Number of inhabitants, number of surgical procedures for degenerative lumbar spine

disease (simple and complex surgery) and treatment rates standardised by sex and age

(number of procedures per 100 000 inhabitants per area of residence per year) for

people resident in Norway as a whole and in the area of Northern Norway Regional

Health Authority, 2014–2018.
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Area of

residence

2014 2015 2016 2017 2018 Average

Norway

Inhabitants, n 5 165 802 5 213 985 5 258 317 5 295 619 5 328 212 5 252 387

Surgical
procedures, n

5 995 6 342 6 417 6 492 6 494 6 348

Treatment rate 116.5 121.6 121.6 121.5 120.2 120.3

Northern Norway
Regional Health
Authority

Inhabitants, n 480 740 481 994 484 647 486 001 486 452 483 967

Surgical
procedures, n

552 566 544 562 518 548

Treatment rate 111.1 113.8 108.0 110.6 101.8 109.1

There were minor variations in the treatment rates for simple spine procedures

and treatment of fractures in Norway during this period (Figures 1a and 1c).

For those resident in the area of Northern Norway Regional Health Authority,

the average treatment rates for simple and complex spine surgery were 101

(95 % of the national average) and 8 (57 % of the national average) lumbar

spine procedures per 100 000 inhabitants per year respectively (Figures 1a and

1b).
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Figure 1 Average number of spine procedures per 100 000 inhabitants per year in the

period 2014–18, standardised by sex and age, by health regions as areas of residence

for a) simple and b) complex spine procedures and c) surgical treatment of spine

fractures. The interval shows the variation in annual rates, from the lowest to the

highest. Note that the scale on the x axis varies between the component graphs.

The differences in treatment rates between the areas of residence in the

catchment area of Northern Norway Regional Health Authority were moderate,

but there were large annual variations in some areas of residence (Figure 2).
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Starting from 2015, residents in the local hospital area of Bodø had a

consistently lower rate than the national average, with an average of 86 surgical

procedures per 100 000 inhabitants per year (72 % of the national average).

Figure 2 Average number of procedures for degenerative lumbar spine disease (simple

and complex surgery) per 100 000 inhabitants per year in the period 2014–2018,

standardised by sex and age, by a) the residential regions covered by the health

enterprises under Northern Norway Regional Health Authority and b) residential

regions covered by the local hospitals within the Northern Norway Regional Health

Authority area. The interval shows the range in annual rates, from the lowest to the

highest. Note that the scale on the x axis varies between the component graphs. UNN =

University Hospital of North Norway.
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Local coverage

The number of surgical procedures for degenerative lumbar spine disease

among people resident in the Northern Norway Regional Health Authority area

included 2 541 (93 %) simple and 201 (7 %) complex procedures. The local

coverage (simple and complex spine surgery) increased from 60 % to 84 % over

the period (Table 2). Local coverage remained stable at more than 90 % for

emergency surgery over the entire period (data not shown).

Table 2

Place of treatment for patients who were resident in the Northern Norway Regional

Health Authority area and who underwent surgery for degenerative lumbar spine

disease (simple and complex surgery), 2014–2018. Number (%). UNN = University

Hospital of North Norway.

Place of

treatment

2014 2015 2016 2017 2018 Average

Northern Norway
Regional Health
Authority

334 (60) 432 (76) 439 (81) 453 (81) 436 (84) 419 (77)

UNN Tromsø 265 (48) 359 (63) 363 (67) 367 (65) 352 (68) 341 (62)

Central Norway
Regional Health
Authority

78 (14) 50 (9) 20 (4) 27 (5) 33 (6) 41 (7)

Western Norway
Regional Health
Authority

45 (8) 19 (3) 7 (1) 11 (2) 6 (1) 17 (3)

South-Eastern
Norway Regional
Health Authority

20 (4) 22 (4) 28 (5) 29 (5) 35 (7) 27 (5)

Private hospital
under contract

75 (14) 43 (8) 50 (9) 42 (7) 8 (2) 44 (8)

Total 552 (100) 566 (100) 544 (100) 562 (100) 518 (100) 548 (100)

In 2014, approximately 65 % of all patients resident in Finnmark and Troms

counties and the Ofoten district underwent surgery at the University Hospital

of North Norway in Tromsø, 25 % in state-owned hospitals in other regions and

10 % in private hospitals under contract with a regional health trust (Table 3).

This situation changed during the period: in 2018, more than 90 % underwent

surgery at the University Hospital of North Norway and less than 5 patients

were treated in private hospitals. For those resident in the Nordland and

Helgeland districts, the only clear trend over time was that the proportion of

nearly 20 % who underwent surgery in private hospitals at the start of the

period gradually fell to less than 5 patients in 2018.The degree of local coverage

varied by around 30 % for both regions of residence. In the period overall, a

larger proportion of the residents of the Nordland district (42 %) underwent

 

Treatment rates for lumbar spine surgery in Norway and Northern Norway Regional Health Authority 2014–18 | Tidsskrift for Den norske

legeforening



surgery at the University Hospital of North Norway, compared to residents of

the Helgeland district (24 %). The proportion of patients treated in state-owned

hospitals in another health region was higher for residents of the Helgeland

(28 %) than for Nordland district (17 %).

Table 3

Place of treatment for patients resident in the area of Northern Norway Regional

Health Authority who underwent surgery for degenerative lumbar spine disease

(simple and complex surgery), 2014–2018, by the regions of residence covered by the

health trusts.1 Number of procedures (%). UNN = University Hospital of North

Norway.

Region of

residence

Treatment

location

2014 2015 2016 2017 2018

Finnmark Hospital UNN Tromsø 51 (66) 64 (81) 82 (88) 71 (83) 70 (92)

Nordland Hospital
Bodø

0 0 0 / /

Public hospital in
another health
region

18 (23) 12 (15) 8 (9) 10 (12) 6 (8)

Private hospital 8 (10) / / / 0

UNN UNN Tromsø 139 (64) 206 (84) 205 (88) 218 (88) 200
(91)

Public hospital in
another health
region

55 (26) 27 (11) 14 (69 17 (7) 15 (7)

Private hospital 22 (10) 12 (5) 14 (6) 14 (6) /

Nordland Hospital UNN Tromsø 52 (35) 61 (45) 55 (47) 61 (45) 55 (40)

Nordland Hospital
Bodø

35 (23) 38 (28) 29 (25) 43 (32) 54 (39)

Helgeland Hospital
Mo i Rana

0 0 0 0 /

Public hospital in
another health
region

36 (24) 22 (16) 14 (12) 17 (13) 26 (19)

Private hospital 27 (18) 15 (11) 18 (16) 15 (11) /
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Region of

residence

Treatment

location

2014 2015 2016 2017 2018

Helgeland Hospital UNN Tromsø 23 (21) 28 (26) 21 (21) 17 (19) 27 (32)

Nordland Hospital
Bodø

5 (5) / 9 (9) 6 (7) 6 (7)

Helgeland Hospital
Mo i Rana

29 (27) 31 (29) 38 (37) 36 (40) 23 (27)

Public hospital in
another health
region

34 (31) 30 (28) 19 (19) 23 (25) 27 (32)

Private hospital 18 (17) 13 (12) 15 (15) 9 (10) /

For reasons of data protection, the data source hides the exact figures for

registrations that occur with a frequency of less than 5 per health enterprise

area per year, but this has no effect on the totals at the aggregated level.

Frequencies < 5 are marked with a slash.

A component analysis of simple spine surgery alone (data not shown) shows

nearly the same distribution and trend over time as the analysis of all surgical

procedures for degenerative lumbar spine disease.

The distribution of complex spine surgery by treatment location remained

stable, and the local coverage within the area of Northern Norway Regional

Health Authority was low, with an average of 22 (55 %) procedures per year

undertaken at the University Hospital of North Norway Tromsø and 16 (40 %)

in public hospitals other regions. The proportion of patients treated outside the

region was the same among residents of the four areas covered by the four

health enterprises. Altogether 50 % of the procedures were undertaken in

hospitals under South-Eastern Norway Regional Health Authority. Treatment

of fractures occurred only in exceptional cases (0–3 patients per year) outside

the region (data not shown).

Discussion

The treatment rate for lumbar spine surgery in Norway remained stable, and

there were only minor variations between the regions in terms of the rates for

treatment of fractures and simple spine surgery during the study period. There

was greater variation in the treatment rate for complex spine surgery, with a

rate for residents in the area of Northern Norway Regional Health Authority of

57 % of the national average. Local coverage was low in the area of Northern

Norway Regional Health Authority, especially in the local hospital functions for

simple spine surgery at Nordland Hospital Bodø and Helgeland Hospital Mo i

Rana (approximately 30 %) and in the regional function for complex spine

surgery at the University Hospital of North Norway Tromsø (55 %).

Treatment rates
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Similarly with our study, Grotle and colleagues also analysed figures from the

Norwegian Patient Registry and found that the treatment rate for lumbar spine

surgery in Norway increased from 78 to 120 procedures per 100 000

inhabitants per year from 1999 to 2013 (10). We found that the rate has

remained consistently at the same level in the following years. However, the

number of procedures nevertheless increased by nearly 500 from 2014 to 2018.

The studies indicate that this trend is mainly caused by demographic change in

the form of an increasing population and a growing proportion of older people.

The increasing population and the growing proportion of older people will help

generate a continued increase in the number of procedures per year, especially

for lumbar stenosis that affects the elderly, even if the rates remain stable.

The treatment rate remained stable also for those who were resident in the area

of Northern Norway Regional Health Authority, but at a lower level (91 %) than

the national average. Similar differences between the regions were observed

also in the period 1999–2013 (M. Grotle, personal communication). The large

annual variations in some districts of residence are likely to be random in areas

with few inhabitants. The differences in average rates were small, with the

exception of residents in the Bodø district, who had a rate of 72 % of the

national average in the period 2015–2018. This is equivalent to 20 procedures

less than the national average per year.

The treatment rates in Norway are far lower than those for equivalent spine

surgery in the United States, where 149 simple and 144 complex procedures

were undertaken per 100 000 inhabitants in 2012 (4). In the UK, the rate for all

lumbar spine procedures amounted to 49 per 100 000 inhabitants in 2013,

while in Ireland, the rate remained stable at approximately 26 per 100 000

inhabitants per year in the period 2012–2016 (9, 15). The British study did not

state whether procedures undertaken in private hospitals were included, while

the Irish study only analysed data from public hospitals. It is nevertheless likely

that these rates are lower than in Norway.

The Norwegian Patient Registry does not include surgical procedures that have

been undertaken in private hospitals and that have been paid for by the

patients themselves or by private health insurance. However, these hospitals

report data to the National Quality Registry for Spine Surgery, which in 2018

recorded 862 procedures undertaken by seven private hospitals. More than

10 % of all spine surgery procedures are undertaken without any public

funding. The total Norwegian treatment rate may thus be close to

140 procedures per 100 000 inhabitants per year. Patients who undergo

surgery in private hospitals in Norway are on average younger and have a

higher level of education, better health and fewer risk factors for an adverse

outcome when compared to patients in public hospitals (16). Private health

insurance most likely contributes to geographical variation and less equality in

service provision.

Local coverage

Local coverage in the area of Northern Norway Regional Health Authority was

low in 2014, but increased to 84 % in 2018 as a result of approximately 100

additional lumbar spine procedures per year at the University Hospital of

North Norway in Tromsø. The local coverage in the local hospital function for
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simple spine surgery remained stably low (approximately 30 %) at Nordland

and Helgeland hospitals. The University Hospital of North Norway to some

extent and increasingly compensated for this by performing 30–40 % of this

function. In the same period, the local coverage of the regional function for

complex spine surgery at the University Hospital of North Norway remained

persistently low (55 %).

Treatment in private hospitals under contract with a regional health authority

virtually ceased in 2018, because South-Eastern Norway Regional Health

Authority did not renew its contracts for purchase of lumbar spine procedures

after April 2018 (O. Tjomsland, personal communication). The other regional

health authorities have no such contracts, and patients from the Northern

Norway Regional Health Authority area (and the rest of the country) therefore

lost the possibility to choose treatment in private institutions through the Free

Hospital Choice scheme. Until 2017, the scheme was used by an average of

55 patients from Northern Norway each year. This shortfall has not been

compensated for by an equivalent capacity increase in the region, and this

tallies well with the observation that the number of lumbar spine procedures

fell by close to 50 in 2018. This raises the question of whether the regional

health authorities might cooperate better in their capacity planning.

Assessment of the activity

Wennberg categorised health services as effective, preference-sensitive or

supply-sensitive (17). Effective services have a well documented effect and there

is a high degree of consensus regarding their utility. Little variation is expected

in the use of such services. Consistent with this, we found little variation in

surgical treatment of spinal fractures. Preference-sensitive services are

characterised by the availability of treatment options, each with various

advantages and disadvantages. Here, differences of opinion between clinicians,

differences in patient preferences and differences in capacities between

hospitals may give rise to greater variation. Wennberg assessed lumbar spine

procedures, for which conservative treatment can be an alternative, as

preference-sensitive (18). Better capacity at the University Hospital of North

Norway for simple spine procedures that can be performed as day surgery than

for complex procedures than require hospitalisation may have contributed to

the lower treatment rate for complex spine surgery in the area of Northern

Norway Regional Health Authority.

No generally recognised method is available for estimating the need for lumbar

spine surgery in a population. A comparison of estimates for eight countries,

including Norway, indicated a need for 100 procedures per 100 000

inhabitants per year (5). Equality in service provision with little geographic

variation is a Norwegian policy objective. We therefore estimated what the

activity level in the Northern Norway Regional Health Authority area would

have been if the treatment rate for residents in this region had been equal to the

national average, even if this is high. In this case, the average number of

procedures would have been 585. This is equivalent to approximately 40

(whereof 30 complex) additional lumbar spine procedures per year. We did not

investigate the associations between treatment rates, degrees of local coverage

and waiting times, but the University Hospital of North Norway has the
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country's longest waiting time (12 months) for spine surgery (19). Studies

indicate that the risk of an adverse outcome increases when the waiting time

exceeds six months (20). Furthermore, it is assumed that implementation of

evidence-based guidelines for conservative treatment can prevent unnecessary

spine procedures (21).

It is uncertain whether, and if so how, the somewhat low treatment rate for

simple spine procedures (95 % of the national average) should be emphasised

in the assessment of activity, while the considerably lower rate for complex

procedures (57 % of the national average) indicates non-equal service provision

for residents of the area covered by Northern Norway Regional Health

Authority. We therefore assume that the number of complex spine procedures

should be increased by approximately 30 per year, to bring these to the same

level as the national average. Irrespective of treatment rates, Northern Norway

Regional Health Authority has as its goal that patients should prefer treatment

within the region (22). The consumption in public hospitals in other regions

amounted to an average of 85 lumbar spine procedures per year. In order to

compensate for the cessation of service provision by private hospitals from

2018 onwards (53 procedures per year on average in the period 2014–2017),

the activity in the region needs to increase by a total of approximately

170 procedures per year.

Conclusion

The treatment rate for complex spine surgery and the local coverage for all

surgical treatment of degenerative lumbar spine disease were low in the

catchment area of Northern Norway Regional Health Authority. In order to

compensate for this within the region, the activity needs to increase by a total of

approximately 170 interventions per year.

The article has been peer reviewed.
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