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In this study the cost-benefit ratio of posterior fusion of the lumbosacral
spine was assessed. The calculations were based on 118 operated patients,
followed up for an average of 4.8 years.

Costs were calculated using the average costs of treatment at central
hospitals, visits to the outpatient department and travelling. The costs for
one patient exceeded on average 5,569 US dollars.

The economic benefits derived from the operations were estimated by the
work output of those 36 patients who postoperatively returned to their
previous or a corresponding occupation. The postoperative work output
was estimated using the coefficients for known causes of retirement
(emigration, mortality, disability). The benefits of one lumbosacral fusion
amounted on average to 16,075 US dollars.

Fusion of the lumbosacral spine proved to be profitable at a cost-benefit
ratio of 1 : 2.9. If the selection of patients for operation could be made so as
to guarantee that working capacity is restored by operative treatment, the
cost-benefit ratio might be improved to 1: 9.5.

It is emphasized that cost-benefit analyses of surgical procedures are
important from the standpoint of principles of treatment and priority of.
operations. This study deals with economic aspects only. The medical
aspects of the present material have been presented in two previous papers.
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The amount of money allocated to health
services in the USA constituted 8.3 per cent
(119 billion US dollars) of the gross national
product in 1975 (Knowles 1977). The cor-
responding figure for Finland was 6.8 per cent
(20  billion US dollars) in 1976
(Ladkintohallitus 1978). These enormous
sums emphasize the importance of
quantitative measurements of health benefits
produced in the different sectors of the
medical service (Talousneuvosto 1972, Grant
1974).
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Health political measures are to an increas-
ing extent evaluated by cost-benefit analysis
(Kocher 1972, Second Symposium on the
Efficiency of Medical Care 1972, Elo et al.
1974, Niemeld et al. 1975, Dahlberg &
Nachemson 1976, Schoenbaum et al. 1976).
Although measurements of the economic
value of health are open to criticism
(Laurinkari et al. 1974), even rough
systematic estimates are useful in health-
political decision making (Elo et al. 1974).
The economic benefits from surgical pro-
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cedures have previously been evaluated by
cost-benefit analysis in only a few studies
(Patidla et al. 1976).

The aim of this study was to assess the
cost-benefit ratio of operative fusion of the
lumbosacral spine by means of cost-benefit
analysis. In the present study purely
econormic aspects are considered.

PATIENTS AND METHODS

The material consisted of 133 patients subjected

in 1968-1975 to posterior fusion of the

lumbosacral spine at the Central Hospital of

Tampere, Finland (Tunturi et al. 1979b) or the

Central Hospital of Middle Finland (Tunturi et al.

1979a). Of these patients 116 attended follow-up

examinations in 1976—1977. The average period of
follow-up was 4.8 years. Two patients died of
pulmonary embolism on the seventh to eighth
postoperative day. The analysis was thus based on

118 patients.

The following set of data, derived from the
results of follow-up examination and other
sources, was used in the cost-benefit analysis:

A Preoperatively, conservative treatment had
failed to restore working capacity and the
patients were disabled as regards their own
occupation.

B The average duration of hospital treatment
for these patients was 58 days, including
treatment for late complications. In 1976, the
daily cost of treatment at a central hospital
amounted to 92.49 US dollars {Sairaalaliitto
1977).

C The average number of postoperative visits
made by these patients to a central hospital
outpatient department was 5.8. In 1976, the
cost per visit was 28.04 US dollars
(Sairaalaliitto 1977).

D Journeys to the hospital for treatment or for
outpatient department visits were assumed to
have taken place half by public transport, and
half by taxi (expert’s opinion on the
appropriate means of transport required).
Forty kilometers was accepted as the average
distance to a central hospital (Niemelid et al.
1974). The average fare for a return journey
was 2.86 US dollars by public transport
(train) and 33.90 US dollars by taxi.

E The economic benefits derived from the
operations were calculated on the basis of the
patients’ postoperative work output.

Out of 60 men, 18 (30 per cent) had
returned postoperatively to their previous or
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a corresponding occupation after an average
disability period of 10 months. The interval
between operation and follow-up was on
average 54 months. Thus, economic benefits
could be calculated on the basis of a period
of 44 months for each of the 18 men.

Out of 56 women, 18 (32 per cent) had
returned postoperatively to their previous or
a corresponding occupation (14 employees,
four housewives) after an average disability
period of 6 months. The average interval
between operation and follow-up was 58
months, Benefits could thus be calculated on
the basis of a period of 52 months for each of
the 18 women.

F  Postoperative capacity for lighter work was

not regarded as a benefit derived from opera-
tion.

G For the rest of life (i.e. work ouptut after
follow-up) economic benefits were estimated
using various coefficients of retirement. 4.2
per cent was accepted as the annual ratio of
postoperative retirement from work due to
spinal disease (on the basis of follow-up).
Inevitable retirement was taken into account
using available statistical data (emigration
and mortality, Tilastokeskus 1978; disability,
Eliketurvakeskus 1977 and Kansanelikelaitos
1978).

H The mean age at the time of operation was
36 years; after the inevitable postoperative
sick-leave period the potential future duration
of work performance was thus on average 28
years for each patient (pensionable age in
Finland: 65 years).

I Ten per cent was accepted as the rate of

discount.

] Costs and benefits were calculated according

to the index for 1976. It was assumed that
118 operations were performed in 1976. In
addition, the mean costs and benefits per
patient were calculated by dividing the total
sums by the total number of patients.

K The mean industrial wages per hour in 1976

were used as a basis for calculation (men:
3.91 US dollars; women: 2.87 US dollars).
For housewives, the mean wage per hour of
domestic assistants in 1976 was used (1.93
US dollars). Thus, the mean annual income
amounted to 8,032 US dollars for men, 5,896
US dollars for employed women, and 3,956
US dollars for housewives.

RESULTS

Costs

The costs of the operations consisted of the
sum of the costs of hospital treatment, visits
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Table 1. Costs of 118 operations (for principles of calculation, see text)
Sources of costs US dollars
Costs of hospital treatment: 623,730.70
Patients who died 2X 8x%92.49 = 1,479.79
Patients attending follow-up 116 x 58 x 92.49 = 622,250.91
Costs of visits to the outpatient
department 116 x 5.8 x 28.04 = 18,865.48 18,865.48
Travelling costs 14,497.54
Train 116 x 3.4 x 2.86 = 1,128.05
Taxi 116 x 3.4 x 33.90 = 13,369.49
Total 657,093.72

to the outpatient department and travelling
(Table 1).

The overall cost of the 118 operations
amounted to some 657,000 US dollars and
the cost for one operation to an average of
5,569 US dollars. The costs of hospital
treatment constituted 95 per cent of the total
costs, while visits to the outpatient depart-
ment and travelling accounted for about half
each of the remaining 5 per cent.

Benefits

The overall benefits derived from the
operations calculated according to items A
and E-K amounted to 1.10 million US dollars
for the men, 0.67 million for the employed
women, and 0.13 million for the housewives.
The economic benefits derived from 118
operations thus totalled 1,896,870 US dollars

(Table 2); the benefit derived from one opera-
tion amounted to an average of 16,075 US
dollars.

Summary of costs and benefits and the cost-
benefit ratio

The difference between the benefits and
costs of 118 operations was 1,239,776 US
dollars; the corresponding figure for one
operation was 10,507 US dollars. The cost-
benefit ratio was 1 : 2.9.

DISCUSSION

Evaluation of costs and benefits

In studies such as the present one the
principal problems relate to the estimation of

Table 2. Economic benefits from 118 operations (for principles of calculation, see text)

Benefits (US dollars)

Working capacity Number of Period before Period after
patients follow-up follow-up

Died postoperatively 2 - -

Shifted to lighter work or pensioned 80 —t -

In previous or a corresponding occupation 36 770,094% 1,126,776°

Total 118 1,896,870

! gee item F

2 see items E, [-K
3 see items G-K
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ECONOMIC
BENEFITS
COSTS OF OPERATIONS FROM
OPERATIONS
]
[ 1 1
COSTS OF COSTS OF TRAVELLING RESTORED
HOSPITAL | [VISITS COSTS WORKING
TREATMENT| |TO THE CAPACITY
OUTPATIENT
DEPARTMENT
B) c) A, E=K)

Figure 1. Costs of and benefits due to fusion of the
lumbosacral spine; systemic delimitation (for ex-
planation of the letters A-K, see text.)

benefits. The cost-benefit analysis here
employed (Pitkidnen 1970, Dasgupta & Pearse
1972, Valtiovarainministerié 1975), is well
suited for this purpose. Systemic delimita-
tion (Figure 1) was considered a necessary
basis for the analysis.

Only those operations which restored the
patient’s capacity to work in his previous or a
corresponding occupation were considered a
source of economic benefit. Postoperative
capacity for lighter work was not considered
a benefit derived from operation, since the
patients concerned might have been able to
perform such work without any treatment. It
was difficult to calculate the benefits, because
working capacity was known only during the
follow-up period, not afterwards. If inability
to work in the future is less than calculated,
benefits increase; in the opposite case, they
decrease.

The discount rate (10 per cent) applied
agrees well with those previously used
(Mattson 1970, Elo et al. 1974, Pitidld et al.
1976).

The mean industrial wages per hour may
be considered an appropriate basis for
calculation in this study, because most of our
patients had been labourers in heavy or
moderately heavy manual work.

As the average daily cost of treatment at a
central hospital was known, this was used as
a basis for calculating the costs incurred by
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operation, although the hospital costs of
surgical patients may differ from this mean
value. More exact calculations would require
a detailed estimate of the distribution of the
total costs among the various contributing
factors.

Cost-benefit ratio and methods of treatment

In the present series, fusion of the
lumbosacral spine proved to be an
economically profitable procedure (cost-
benefit ratio 1 : 2.9}, even though only 31 per
cent of the operations restored the patient’s
capacity to work in his previous or a cor-
responding occupation. However, lumbosacral
fusion proved less  profitable  than
knee synovectomy, for instance (Patidld et al.
1976, cost-benefit ratio 1:5.2-6.2). Had
every operation restored the patient’s working
capacity to match his previous or a cor-
responding occupation, the cost-benefit ratio
would have risen to 1:9.5. Hence, if the aim
were to improve the economic benefit derived
from lumbosacral spine fusion, only those
patients whose prognosis with regard to the
restoration of working capacity is optimal
should be selected for operation. This would
presuppose recognition of those factors that
are of prognostic value in respect of the
operative results. Some relevant data may be
extracted from previous reports (Eriksen
1960, Harmon 1963, Wiltberger 1964,
Rombold 1966, Kokan et al. 1974, Thompson
et al. 1974, Weber & Peyer 1974). In two
recent papers the present authors have
directed attention to some prognostic factors
and discussed the conclusions drawn by other
investigators (Tunturi et al. 1979a,b).

On the other hand, problems will also arise
if patients are selected for operation on very
strict criteria, and exclusively with a view to
improving the cost-benefit ratio of the
treatment in question. If operative fusion is
not regarded as indicated because of a poor
prognosis, another method of treatment must
be chosen, which represents an economically
better alternative.
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However, a patient suffering from severe,
chronic low back pain is not easily
rehabilitated to his previous or a cor-
responding occupation by any conservative
method. Hence, the only alternative to
operative treatment is employment of
the patient in lighter work. As long as
24 years ago, Friberg (1954) stated that
shifting to lighter work is often sufficient
treatment for a patient suffering from low
back pain. If this can be accomplished
without occupational retraining, a satisfactory
result is achieved without any major
economic loss for the patient and without
costs for society. Retraining, on the other
hand, involves considerable costs for society
(e.g. half a year’s retraining: 4,422 US dollars
plus missed work output for the same period).
Furthermore, retraining does not guarantee
employment. Thus, after expensive retraining
a previously disabled patient may be able to
work, but is not employed.

It would have been desirable to compare
the profitability of operative and conservative
treatment but this was impossible owing to
lack of a control material. On the other hand,
conservative treatment had failed, in all the
patients in this series, to restore working
capacity preoperatively. Thus, it seems
justified to attribute the restored working
capacity of the 36 patients to the fusion
operation. Furthermore, in these 36 cases
operative treatment proved superior to con-
servative methods.

Priority sequence of surgical procedures

Because of the limited economic resources
of surgery, a priority sequence should be es-
tablished for various operations. Economic
advantage would be one criterion of priority.
A prerequisite for the application of this
criterion is that the costs and benefits of
various surgical procedures are known.
Assessment of the cost-benefit ratios of
different operations therefore seems to be an
important subject of investigation.
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