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SWEDEN: COUNTRY DESCRIPTION

Sweden is a Scandinavian country of 8 mil-
lion people. It is 1,500 miles in length and its
northern part is above the Arctic Circle. Largely
urban and highly industrialized, Sweden has
one of the world’s highest per capita incomes.
The country’s economy is mixed capitalist and
socialist. Basic demographic data for Sweden
and the United States are presented in table 1.

Sweden’s internal development has occurred
in an atmosphere of tranquility unknown to
most Western nations. Except for an ultimately
unsuccessful expansionary period during the
17th and 18th centuries, Sweden’s history has
largely been one of relative isolation, distin-
guished by neutrality since the Napoleonic
Wars. The stability of this country is reflected in
the continuity of Swedish politics. During this
century, one party, the Social Democrats, ruled
for 44 years with only a 3-month hiatus prior to
their defeat in 1976 (65).

Like England, Sweden is a constitutional
monarchy in which all Federal political power
rests in an elected Parliament. Local units of
government are the lans (counties), of which
there are 25. Although Sweden has not fought in
a war since 1812, it maintains a modern army
with compulsory military service.

Sweden provides extensive health and welfare
benefits for its citizens. Demographic data and
information on health and medical care in Swe-
den and the United States are presented in tables
2 and 3, respectively. All 8,236,179 Swedes'are
covered by compulsory health insurance. This
pays for all physician care and hospital services,
except for a modest copayment fee of about
$4.50. Care for the chronically ill is provided in
nursing homes or at the patient’s residence at no
extra charge. Drugs are free except for a modest

‘By census as of Dec. 31, 1976 (56).

Table 1.—Demographic Characteristics
of the United States and Sweden

United States Sweden

Population

1960, . .. 180.68 million  7.48 million

L7 I 207.05 million  8.10 million
Populationdensity (1971) . . ... ... ... ... 22 per km? 18 per km?
Percent of populationinurbanareas(1970) . . ............... 741% 79.6%
Average annual compound growth rate (1960-71) . ........... 1.2% 0.7%
GNPpercapita(i97?a) .. ...t $5,590 $4,480
Percent of labor force unemployed (1971) .. ................ 5.4% 2.7%

SOURCE: R. Maxwell, Health Care: The Growing Dilemma (New York, N.Y.: McKinsey and Co., 1975) (37).
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Table 2.—Data on Health in the United States and Sweden

United States Sweden
Life expectancy at age 1
Male
1958, . e 67.8 719
1970, e 67.9 72.0
Percentchange . ......... ... i, +0.1 + 0.1
Female
1958, . 73.8 74.9
L 75.2 77.3
Percentchange ............ .. .. ... ... +1.9 +3.2
Infant mortality per 1,000 live births (1969). . .. .............. 20.7 117
Maternal mortality per 100,000 live births (1969) ............. 245 10.2
Elderly (+ 65) as a percent of total population (1968). . .. ... ... 9.6 13.5
Deaths from motor vehicle accidents per million
population(1969). ... ... .. ... . 275 169
Deaths from accidents, poisoning, and violence per million
population{1989). . ... ... ... 777 682
Annual number of cigarettes smoked per adult (1970) ........ 3,670 1,620
Liters of alcohol consumed perperson(1972) ............... 59 5.7
SQURCE: R. Maxwell, Health Care: The Growing Dilemma (New York, N.Y.: McKinsey and Co., 1875)(37).
Table 3.—Dataon Medical Care Providers and Facilities
in the United States and Sweden
United States Sweden
Health expenditures
Percent of GNP spent on health services(1969) . .. .......... 6.7%. 6.4%
Annual health expenditures per person (U.S. dollars)(1969) . . . $298 $234
Physicians and nurses
Dentists per 10,000 population (1970). . . ................... 5.0 8.4
Doctors per 10,000 population (1970) . .. ................... 15.8 13.6
Nurses per 10,000 population(1969) . ...................... 335 38.2
Percent of general medical practitioners in
group practice(1971). . .. ... e 12.0% 20.0%
Hospitals
All hospital beds per 1,000 population (1969). . .............. 81.0 164.0
Average number of beds in general hospitals(1969) .......... 155.0 540.0
Average number of beds in psychiatric hospitals(1969) ... .. .. 1,174.0 146.0
Psychiatric beds per 1,000 population (1969) . ............... 30.3 62.8
Admissions to general hospitals per 1,000 population(1969) . . 144.6 147.0
9.3 12.6

Average length of stay(days) ................

SOURCE: R. Maxwell, Health Care: The Growing Dilemma (New York, N.Y.: McKinsey and Co., 1975)(37).

basic charge, and prescriptions for such long-
term conditions as diabetes or epilepsy require
no copayment. Also provided in Sweden are
maternity benefits, compensation for 90 percent
of lost income during illness, and various types
of pensions. All of these benefits, which main-
tain the citizen’s health indirectly by providing
for economic well-being, are part of the Swedish
matrix that blends health and social welfare

functions.’

2For a complete discussion of benefits, see pp. 27-64 in Var Tryg-
ghet (17). A similar discussion in English appears in Information
for Immigrants: Social Insurance in Sweden (18).

Largely because of the cost of Sweden’scom-
prehensive health and social welfare benefits,
which absorb almost three times as much of the
budget as defense, Swedes pay among the high-
est taxes in the world (44). The magnitude of
these taxes is a commentary on the Swedes’ high
priority for good health. In fact, in a 1975
survey, a representative sample of the popula-
tion ages 18 to 70 years listed medical and dental
care first among 29 potential uses of an increase
in the nation’s total revenues (11).

As a country that not only is actively trying
to control the use of medical technology but has
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had some success in doing so, Sweden is a fasci-
nating case. The efforts of Swedish planners are
aided by the Swedish bureaucracy’s favorable
relationship with the citizenry. They are greatly
facilitated, as well, by the regionalized hierar-
chical structure of Sweden’s health care system.

To understand the regionalized structure of
Sweden’s present health care system, it is neces-
sary to gain some appreciation of the major
forces in Swedish history that have affected its
development. These are discussed in the next

section of this chapter. In the following section,
the general mechanisms that Swedish planners
use to control the diffusion of medical technol-
ogies—the rationing of medical care, the educa-
tion and employment of doctors by the state,
and the evaluation of specific technologies and
issuing of voluntary guidelines by the Swedish
Planning and Rationalization Institute of the
Health Services (SPRI)—are described. The sec-
tion after that contains case studies of specific
technologies to illustrate how Sweden’s system
operates in practice.

HISTORICAL ORIGINS AND DEVELOPMENT OF

THE MEDICAL SYSTEM

Two aspects of the Swedish health care sys-
tem, regionalization and socialization, are criti-
cal in understanding the manner in which Swe-
den controls medical technology. The origins of
these features of this country’s medical care
structure are rooted in Sweden’s political, eco-
nomic, and cultural history.

The fiscal “socialization” of Swedish medicine
did not occur until national health insurance
was implemented in 1955, the regional system of
medical services was not established until 1958,
and the employment of doctors by the Swedish
Government did not come about until the estab-
lishment of a national health service in 1969. As
described below, however, events as early as the
16th century predisposed Sweden to develop the
regionally organized and tractable medical sys-
tem that facilitates controlling the diffusion of
modern medical technologies.

The Swedish Bureaucracy

The effectiveness of the Swedish bureaucracy
is partially rooted in the bureaucracy’s histori-
cally favorable relations with the citizenry. The
origins of the Swedish civil service date to medi-
eval times. Unlike many other countries, Swe-
den failed to develop a feudal system, so rather
than becoming feudal lords, Swedish nobles
entered into the service of the king. The conse-
guences of the nobles’ playing the role of civil
servants rather than feudal lords were twofold.

f8-03% 0 - 80 - 12

First, friction between nobles and serfs in Swe-
den was inarguably less than it was on the con-
tinent, and Sweden’s aristocratic civil servants
did not have to bear the burden of citizen antag-
onism. Second, comprising an elite, selected
from the well educated and capable, the Swed-
ish civil service usually acquitted itself in a style
worthy of the respect accorded it.

The result has been described by British his-
torian Roland Huntford (24):

The identification of aristocracy and civil
service has conferred on the Swedish bureaucrat
a unique supremacy and esteem. For centuries,
he has been honored with deference and respect.
He has never had to bear the scorn, dislike, and
suspicion poured on the state functionary in so
many other countries. He is considered greater
than the politician, the lawyer, and the industri-
alist, The senior official remains, true to the
figure of a mandarin, at the top of Swedish soci-
ety . ... The chief civil servant has more pres-
tige than his minister.

State office was monopolized by the Swedish
nobility until the late 19th century; at that time,
highly competitive examinations were intro-
duced to determine entrance to the “executive”
guild, so the Swedish bureaucracy has remained
a recognized elite (20).

Good bureaucrat-citizen relations are
guarded in Sweden by special officials called
“ombudsmen, ” who have been active since
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1809. It is their duty to investigate complaints
against the government and its agencies on be-
half of the electorate. The diffusion of the Swed-
ish word “ombudsman” into other languages is
testimony to the longstanding responsiveness of
the Swedish civil service, a responsiveness that
is only beginning to be duplicated elsewhere.’

The effectiveness of the Swedish bureaucracy
also stems from the bureaucracy’s insulation
from political tides. Even when governments
turn over, as happened in 1976, the medical ad-
ministration remains intact. This is because the
chief health officer, the Director-General of the
National Board of Health and Welfare (Social-
styrelsen), is not a Cabinet Minister, but a civil
servant who works on a theoretically apolitical
plane above the elective government. The con-
tinuity of the Swedish medical civil service
has enormously facilitated health planning, be-
cause in some cases, as many as 20 years have
elapsed between the issuing of a report and its
implementation.

The Parish System of Decentralized
Administration

The subjugation of the nobles to the state was
not the only important source of qualified
administrators for Swedish development. The
Reformation, embraced by King Gustav Vasa in
the 1530’s, resulted in the establishment of a
Lutheran State Church which exists to this
da,(45). Following the union of state and
church, the clergy continued its task of keeping
parish records of births, deaths, and population
movements, but now this activity amounted to
census taking on behalf of the state. This source
of demographic information has proved to be
invaluable to medical planners on many
occasions.

‘Today, a special medical ombudsman plays a crucial role in ar-
bitrating consumer complaints against the health care system. This
ombudsman and the Medical Responsibility Board of the National
Board of Health and Welfare usually settle what would be mal-
practice claims in the United States with far less litigation and
lower awards (70). A frequent complaint in the United States is
that the defensive medicine produced by malpractice claims leads
to overuse of diagnostic procedures. It is interesting to note, there-
fore, that the volume of laboratory and X-ray tests ordered in
Swedish hospitals is only one-half of that performed in American
hospitals on similar patients (12,30).

The parish system also provided a geograph-
ic blueprint for administrative regions. This
framework was exploited by the government as
a basis for decentralized medical care responsi-
bility when it ordered the church to provide ru-
dimentary care for its parishioners in the 17th
century.

State Secular Hospitals

Before the Reformation, the Catholic Church
had established helgeandshuser (lit: holy ghost
houses) for the care of the sick and the poor.
When King Gustav Vasa de facto nationalized
the church in 1527, he took pains to see that
these salutary functions were continued. In a
series of letters'to priests and taxmasters, King
Gustav ordered that parish services to the indi-
gent and ill be maintained, and authorized tax-
masters to finance them (64). This royal ini-
tiative marks the beginning of the government
takeover, or socialization, of medicine in
Sweden.

The development of state hospitals was fur-
ther spurred by the needs of the 17th century.
Swedish troops, particularly during the Napole-
onic Wars, were devasted by syphillis (50). For
treating the soldiers, venereal disease hospitals
called kurhus (lit: cure-house) were established,
and government district doctors were appointed
to staff them (22). These secular hospitals estab-
lished a second channel for medical services,
alongside the parish system, that eventually
came to dominate.

When the last soldiers returned from the Na-
poleonic Wars to henceforth neutral Sweden, a
third course of medical development, a civil
one, was already being pursued. Military spend-
ing was being reduced, so to preserve the kurhus
system, a head tax was levied. A number of hos-
pitals independent of the original “holy ghost
houses” had already been established in the ma-
jor cities. These were more reassuringly named
lasaretts, *after the biblical figure Lazarus who
was raised from the dead. In the century preced-
ing 1864, the landmark year when the lans

“These letters were assembled and analyzed by Reformation his-
torian Thyselius in 1841 (64).

sThe first and most famous of these is the Serafimer lasarett in
Stockholm, established in 1752 (67).
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(counties) and landstinget (county councils)
took over the hospitals, nearly 50 lasaretts were
built, and the number of beds went from 200 to
nearly 3,000 (67).

Counties and County Councils

Sweden was not politically organized in a
highly centralized fashion until quite recently.
In the 19th century Sweden’s economy was
based on loosely connected and geographically
disparate clusters of industry, mining, and
agriculture called bruks (46). The parishes and
bruks were too small to deal directly with the
Swedish Government, so for their dealings with
the state, they had formed small clusters called
lans, or counties. These lans eventually came to
be used as the new administrative base for medi-
cal care delivery.

In the reforms of 1862, 25 counties (mostly
rural areas with a central market town) and four
self-standing cities were officially designated
lans (40). A mere 2 years later, in 1864, the
responsibility for health of citizens in each of
these lans was invested in the landstinget (lit:
county council) which had been formed to ad-
minister the lan (58). At first exclusively de-
voted to providing for the hospitals, the county
councils subsequently took on other responsibil-
ities. Nevertheless, they continued to devote
over two-thirds of their budget to medical care
(33).

The state retained both fiscal and administra-
tive control of the medical schools, and in 1878,
it created a body to supervise them as well as the
county councils. This organization was known
as Medicinalstyrelsen (lit: Medical Steering)
(59), and was a descendant of the Collegium
Medicum, a principally academic and profes-
sional organization that had been founded in
1663.

The remaining events in the history of Swed-
ish health care involved resolving the problems
of financing and providing personnel for the
costly and complex enterprise of state-operated
hospitals. With the exception of the develop-
ment of medical regions in 1958, few major
structural changes have been made in Sweden’s
health system since the transfer of the admin-

istration of health care to the county councils in
1864.

National Health Insurance,
Employment of Doctors by the State,
and Medical Regions

The Social Democrats came to power in 1932,
and it was during their 44-year tenure (1932-76)
that Sweden’s health care system evolved most
of the features that facilitate its control of tech-
nology: 1) national health insurance, 2) the em-
ployment of doctors by the state, and 3) a re-
gionalized, hierarchical system for the provision
of medical services.

During the period 1862-1955, numerous vol-
untary insurance plans had evolved to replace
patients’ income, but the financing of outpatient
care remained largely in private hands. Inpa-
tient care was financed through a system of
employer-financed sickness funds (sjukkassor)
(35). In 1910, only 10.7 percent of Swedes were
active members of the over 2,000 sickness
funds; by 1930, this figure had grown only to
16.6 percent (57).

National health insurance covering outpatient
care was not seriously debated until the 1920’s
(60). The National Health Insurance Act (All-
man Sjukforsakring), covering physicians, out-
patient services, and drugs, was finally passed
by Parliament in 1947. Laws in Sweden, how-
ever, are implemented at the government’s dis-
cretion, so a grace period is left during which
the administrative framework can be ironed out
to ensure their smooth implementation. In the
case of the health insurance law, the major issue
complicating implementation was whether phy-
sicians would remain independent under the
new insurance scheme or instead would become
civil servants (32).

In a 1948 report, Dr. Alex Hojer, a prominent
socialist who served as Director-General of the
National Board of Health from 1935 to 1952,
recommended a reform of primary health care,
based on salaried positions for all physicians
(51). Hojer also suggested that Sweden should
aim to improve its health system by coupling
the development of decentralized ambulatory
and preventive care services with that of more
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centralized specialized services (51). The county
appeared to be too small a unit to benefit from
full efficiencies of scale in providing specialized
services that required major investments of cap-
ital and training of personnel, Hojer said, so in-
tercounty cooperation would be essential (51).
To facilitate such cooperation, he suggested,
large regional hospitals should be developed.
Primary care services, however, should be de-
centralized to bring them as close to the people
as possible. Small health centers, Hojer be-
lieved, were the ideal unit for blending both
social welfare and medical services into “total-
vard, ” or total care on an ambulatory basis (51).

In 1955, 8 years after the National Insurance
Act was passed, national health insurance was
implemented. The history of the Swedish health
system since then, with some minor exceptions,
can be described as the development and sys-
tematic implementation of Director-General
Hojer’s principles by his successors Arthur Engel
and Bror Rexed. Their systematic implementa-
tion of Hojer’s ideas during the three decades
following the publication of his 1948 report is
compelling evidence of the importance of the
continuity and power of the civil service as a
factor in the development of Sweden’s medical
structure.

With the publication of the Engel report of
1958, the basis of Sweden’s hierarchical hospital
plan was laid (52). Under this plan, Swedish
counties were organized into seven medical re-
gions, creating the intercounty cooperative
clusters that Hojer had envisioned as necessary
for efficient delivery of specialized services. In
1961, a comprehensive plan was introduced to
increase medical manpower by expanding medi-
cal education (53). Vast numbers of new hospi-
tal positions were created for medical school
graduates, and by 1970, the center of gravity of
the medical profession had shifted sufficiently
toward salaried service that a reform making
virtually all doctors employees of the state, un-
thinkable in 1948, was effected with fairly little
ado (69).

The unification of medical and social welfare
services became a reality when the two were
combined into the Nation-al Board of Health and
Welfare (Socialstyrelsen) in 1968. The decen-
tralization of ambulatory health services, in-
tended to foster small facilities for “total care, ”
was prompted when the government transferred
responsibility for the district doctors and mental
hospitals to the counties in 1961 and 1963,
respectively.

MECHANISMS FOR CONTROLLING MEDICAL TECHNOLOGY

Swedish planners, have at their disposal three
organizational levers for controlling medical
technologies—patients, hospitals, and medical
personnel. These levers and how Swedish health
planners manipulate them in order to control
the influx of medical technologies are described
below.

Swedish Patients and Constraints on
Consumer Demand

Sweden has a government-owned and oper-
ated medical care system. Except for a nominal
charge for ambulatory care, the patient pays
nothing for medical services. Price, therefore, is
not a mechanism used to limit demand. As
Swedish health economist Ingemar Stahl has
pointed out (49):

From the patient’s viewpoint, there is hardly
any reason to stop the individual demand at a
point at which further costs for treatment will
not be outweighed by benefits. Probably the pa-
tients will demand treatments up to a point
where further treatment will be rather a nuisance
and completely disregard the costs involved

. . .. With zero user charges, rationing of health
care becomes a necessity. Clinical freedom in its
usual sense can no longer be accepted and differ-
ent types of cost control and economic surveil-
lance have to be introduced . . . . One and the
same illness can often be treated in different
ways and there will be no incentives for patients
to select or prefer the most cost-effective treat-
ment . . . . Itis not at all clear that the basic in-
centives of the medical profession will act as a
countervailing power.
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Restraining consumer demand, therefore, is
one method that—deliberately or otherwise—
Swedish planners have used to limit the use of
medical services and restrain the influx of
medical technologies. What makes these re-
straints on supply of services successful in
Sweden is not the brilliance of its planners but
the compliance of Swedish consumers. This
compliance appears to be rooted in the collec-
tivist orientation of Swedish society.

The Swedish medical care system depends to
an extent on consumers who not only place a
high enough value on medical services to will-
ingly pay the price, but who also have a “collec-
tivism” rather than “individualistic” attitude
toward the use of resources. Without Swedes’
collectivism orientation, which in large measure
accounts for their acceptance of the rationing of
medical care, the efforts of Swedish planners
could not succeed.

Before investigating collectivism further, cer-
tain constraints on consumer demand in Sweden
must be described to show why they might be
objectionable to those with individualistic val-
ues. An intentional mechanism for limiting de-
mand for medical services in Sweden are modest
copayments for consultations and prescriptions.
These copayments, set at 7 Swedish crowns in
1970, rose to 20 crowns ($4.50 U. S.) by 1977.
The copayments are loosely indexed to infla-
tion, by being kept roughly equal to “the cost of
a first run movie at a commercial theatre” (68).
The parallel is deliberate. Not a significant
source of revenue, these copayments are meant
to discourage frivolous waste without inhibiting
reasonable use of medical services.

A second, though unintended, constraint on
the demand for medical services in Sweden is
that patients are often forced to wait for services
simply because the supply of services is insuffi-
cient. Since there are no appointments for pre-
liminary consultations, patients have to form
physical queues in reception areas. Patients also
have to be put on waiting lists for specialist
services after referrals have been made. The
Swedish Medical Association has acknowledged
that patients have average waits of over 60 days
to see an internist, 82 days for a gynecologist,
146 days for an ophthalmologist, and 16 days

for a routine X-ray (43). Although they are not
pleased by the long waits, Swedish patients are
surprisingly phlegmatic about them.

The difference between the values of Amer-
icans and Swedes was noted by American politi-
cal scientist Steven Kelman in his comparison of
worker safety regulation (31):

In Sweden, deferent values were dominant,
which encourage people to accept the wishes of
the state. In America, dominant self-assertive
values encouraged people to have it their way.

The deferent values that Swedes hold are re-
flected in their confidence in the civil service and
respect for government policies. For example,
Sweden has been able to pass and successfully
enforce legislation mandating the use of vehicle
seatbelts, a law that has proved unacceptable or
unworkable in other countries. While it is dif-
ficult to argue against the benefits of seatbelt
use, Swedish citizens have also complied with
rules requiring daytime use of special head-
lights, which are at times expensive to install, a
slight nuisance, and are only of debatable value.
Other examples of how Kelman’s so-called “de-
ferent values” have facilitated social policy deci-
sions abound. Extraordinarily high taxes on
cigarettes and alcohol have not spawned wide-
spread contempt of government monopolies and
rampant smuggling as in other countries. In the
medical sphere, studies requiring mass screening
of mass populations—even entire counties—for
asymptomatic disease have been successful
largely because of citizen compliance. Planners’
efforts to control the dissemination of medical
technology are greatly assisted by this tendency
of Swedish citizens to cooperate with their
government.

Why Swedish citizens are so accommodating
is difficult to determine. In addition to the sup-
ply of medical services, the Swedish Govern-
ment controls the supply of housing, capital on
both the reserve and retail levels, education,
and many other citizens’ services. In a country
where one must wait in line for an apartment, a
loan, or a position in a university, waiting in
line for health services is not so strange an
experience. Swedish internist Lars Werko re-
marked on the phlegmatic nature of the Swedish
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patient shortly after the “Seven Crowns reform”
(69):

The relative indifference demonstrated by
most people toward the recent changes in medi-
cal practice, as judged from what is written in
the newspapers or discussed on television, has
always astonished me. The explanation | have
arrived at is that the people rely upon the gov-
ernment and are confident that all is going to
function as well tomorrow as it did yesterday.

Copayments and queues apparently do re-
duce the demand for services. In 1963, the aver-
age number of physician visits per person per
year in Sweden was 2.5 (7). By 1974, 4 years
after the “Seven Crowns Reform” significantly
reduced costs to the patient, annual visits had
risen only to 2.7 per capita (33). More visits per
capita would have led to increased referrals and
to greater demand for specialists and their
technologies.

The Regionalized Hierarchy
of Hospitals

In terms of expenditures, 87 percent of medi-
cal care in Sweden is delivered at hospitals, 88
percent of which are operated by the 26 county
councils in the decentralized fashion set out by
the reforms of 1864 (33). Thus, it is the counties
who are the actual purchasers of medical equip-
ment, and in a sense, it is the counties who
decide whether a new technology is adopted.

The policymaking of the counties, however,
is constrained by the” state, as is discussed be-
low. The counties’ freedom of choice is also lim-
ited by cooperative agreements with other coun-
ties to provide specialized services on a regional
basis. The objective of the regional system of
medical services introduced by Director-Gener-
al Arthur Engel in 1958 (52) was to ensure that
specific types of services were delivered at the
level—Ilocal, county, or regional—on which
they could be provided most efficiently.

This regionalized system of Swedish medical
services is mirrored by Sweden’s hospital sys-
tem. There are four levels or categories in the
hospital hierarchy: 1) health centers, 2) district
hospitals, 3) central general hospitals, and 4) re-
gional hospitals.

Outpatient services within each county are
organized by primary care districts containing
10,000 to 20,000 inhabitants, and each of these
districts usually has one or more health centers.
Health centers in primary care districts, which
form the lowest tier of the hierarchy, are usually
staffed by general practitioners in charge of am-
bulatory and preventive practice. District
nurses are active in home care and sometimes
specialize as midwives or child care nurses.

At the second tier of the hospital hierarchy,
above the health center, are district hospitals.
These hospitals, which usually serve several
primary care districts with a total population of
60,000 to 90,000, ordinarily provide four spe-
cialized services—medicine, surgery, radiology,
and anesthesiology.

At the third tier of the hospital hierarchy are
the central general hospitals. There is usually at
least one such hospital per county, and each
hospital serves a population of 250,000 to
300,000, Each central general hospital offers 15
to 20 specialized services.

At the fourth and top tier of the Swedish
hospital hierarchy are the regional hospitals.
There are seven regional hospitals throughout
the country, each of which has an average popu-
lation base of slightly over a million. All but one
of these institutions are affiliated with medical
schools and serve as centers for research and
teaching. Among the specialized services that
these institutions provide are neurology, radia-
tion therapy, thoracic surgery, neurosurgery,
pedizbitric surgery, and certain types of cardiac
care.

Sweden’s four hospital tiers provide a clear
“pecking order” for who receives sophisticated
new technologies. The regional hospitals are the
first in line, and the central general hospitals,
district hospitals, and health centers follow. At
each tier, a service is provided only if there is a
sufficient population base for it to be as cost ef-
fective at that level as at a higher one.’

‘Some of these services are actually provided on an interregional
basis. Thoracic surgery departments, for example, are located only
at the four largest regional hospitals.

‘As an aside, it might be said that such a system is not only more
economical but also tends to provide better care. The very rarely
needed procedures are concentrated, and more experience with
such procedures by medical practitioners brings better results.
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County council members need not feel re-
sponsible for bringing a sophisticated new
technology to their own county’s central general
hospital, because county residents may be re-
ferred from that hospital to the regional hospital
that they subsidize. If a new technology is cost
effective on the central hospital level, however,
the county’s council and taxpayers both have a
role in deciding whether or not to acquire it. As
Egon Jonsson, the SPRI planner responsible for
the CT rationalization report, put it, “There is a
clear link between the politician a Swedish
citizen elects, the size of his taxes, and the
medical services he has access to” (28). Because
of the policy that, except under special circum-
stances, Swedish patients cannot use hospitals
outside the county or region in which they re-
side, citizens as well as planners have a direct in-
terest in seeing that necessary—»but not exces-
sive—equipment outlays are made in the central
hospitals.

It should not be inferred, however, that cost-
effective choices are always made. County pride
occasionally dominates over pragmatism. Sev-
eral central hospitals, for example, have begun
to insert pacemakers, even though ideally this
procedure should be performed at the regional
level (68). Similarly, when technology-intensive
advances in obstetrics and a decline in the birth
rate recently mandated closing the lying-in ward
of the Enkoping central hospital in favor of the
regional department in Uppsala, local citizens
filed a petition to block the closing. A senior
planning official of the National Board of
Health and Welfare, attributed the uproar solely
to local fear that the city was becoming a back-
water (68).°

This regionalized hierarchy of hospitals pro-
vides Swedish health planners with two separate
strategies for optimizing the use of medical
technologies. Highly sophisticated equipment
and technology-intensive specialties can be con-
centrated at the regional hospitals and simpler

‘Citizens’ opposition to the closing of the central hospital ward
was certainly not based on medical grounds because the quality of
care to be received by the mothers at the regional hospital was to
improve significantly. Less than 10 percent of the Enkoping peti-
tioners were women of childbearing age. When polled separately,

the women who were potential mothers and likely t be the most
affected by the change, were in favor of the move.

inventions can be dispersed to the health cen-
ters. Often, the most cost-effective level for the
provision of a service is that of the health
center, because care at health centers is less ex-
pensive per patient than care at outpatient clin-
ics at major hospitals (14). As Director-General
Arthur Engel explained (14):

For financial and manpower reasons, we have
formulated the guiding principle that care
should be provided on the lowest acceptable lev-
el of the organizational system.

Swedish planners foresee the health center as
being the new basic unit for the decentralized
provision of total care (totalvard), the combina-
tion of sick care (sjukvard) and preventive care
(halsovard), and also the counseling and finan-
cial services of the social welfare system (34).
Referrals to specialists at the central and re-
gional hospitals will be made from the health
centers, so that economies of scale for complex
and unusual care will be preserved.

The American political scientist Arnold Hei-
denheimer concluded that the hierarchical struc-
ture of Swedish hospitals is deliberately being
polarized (21):

Centripetal forces here respond mainly to the
location of highly specialized equipment and
skills, while centrifugal forces are strengthened
by political demands for care which is proximate
both in terms of physical distance and in terms
of its concerns with primary care.

This process of polarization leaves the district
hospitals caught in the middle between the poles
of specialization and decentralization. Swedish
planners doubt that district hospitals are large
enough to benefit fully from efficiencies of scale
for many services, and aim to convert them to
chronic care and old-age homes (15). The four
specialties that these hospitals now house will
then move up to the level of the central general
hospitals. Currently, too much geriatric care is
being delivered on an inappropriate technology-
intensive level at the central and regional hospi-
tals. The conversion of the district hospitals to
long-term care facilities, therefore, should
reduce the influx of technolog,not only at the
district level, but at the county and regional
levels as well.
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State Education and Employment of
Medical Personnel

The external organization of Swedish hospi-
tals provides only a partial picture of the mech-
anisms at the disposal of Swedish planners to re-
strain the influx of technologies. In addition, the
internal mix of medical personnel and facilities
must be analyzed. For the sake of brevity, the
discussion of medical manpower here is limited
to physicians and nurses.

As of 1977, Sweden had roughly 15,000 doc-
tors, or a ratio of 1 physician per 515 popula-
tion, quite similar to the ratio of 1 per 571 popu-
lation in the United States (25,61). Most Swed-
ish physicians are employed by the state. In
1977, only 6 percent of Swedish physicians were
in private practice, and the average age of these
physicians was considerably over the mean for
their profession. The gradual disappearance of
the private sector in Sweden has facilitated plan-
ning. In other countries, noninstitutional set-
tings have been used to circumvent constraints
on technology purchases (47).

The state not only employs but also educates
virtually all medical personnel in Sweden. Thus,
it is able to match training programs to antici-
pated and present needs. As Director-General
Rexed succinctly put it, “Training policy (is) the
most important contribution to future plan-
ning” (44). By 1985, the numbers of Swedish
doctors specializing in long-term care and psy-
chiatry are projected to increase by 130 percent
and 60 percent, respectively. The ranks of phy-
sicians who use technology-intensive tech-
niques, however, will be increased by only 28
percent (44). (Swedish policy toward the train-
ing of the latter is discussed in conjunction with
specific technologies in the next major section of
this chapter. )

Once doctors are educated in a predetermined
fashion, the National Board of Health and Wel-
fare also can decide to a large extent where these
physicians will work, through its allocation of
medical posts. This power facilitates planned
assignment of doctors at various levels within
the hospital hierarchy (from the regional hospi-
tal to the health center) and is also the basis for
ensuring their proper geographical distribution.

It should not be inferred, however, that Sweden
has solved the nearly universal problem of sup-
plying rural areas with physicians (13). An
overall physician shortage in Sweden still allows
for mobility.

Doctors are not the only human resource that
is “rationalized” in Sweden. The same official
goal of “giving the best care without undue de-
mands on scarce resources” (44) applies to the
use of nurses. Nurses comprise a much greater
proportion of total hospital personnel in Swe-
den than in the United States. Nurses in Sweden
perform a variety of tasks that in the United
States are ordinarily reserved for doctors—de-
livering babies as midwives, and giving anesthe-
sia and administering: public health services as
district nurses.

How does the “rationalization” of human re-
sources through training and of capital re-
sources by regionalization affect the overall
plant-personnel mix at the Swedish hospitals?
Cross-national comparisons show that Sweden
has the highest per capita number of beds in the
world, with 17 per 1,000 population, as com-
pared to 10 per 1,000 in the United States (62).°
Sweden has only one-half the personnel-to-bed
ratio of the United States (29), though, and a
higher proportion of Swedish workers are
nurses. Sweden also has a longer mean length of
stay than the United States, 30.9 days as op-
posed to 18 days. Much has been made over
these differences as a manifestation of planning.
The differences, however, can be largely. ex-
plained by the older age of the Swedish hospital
population. This population tends to be ad-
mitted to hospitals for chronic problems that re-
quire fonger stays but less intensive care.?

Governmental Evaluation and Control
of Medical Technoiogy
The three governmental bodies that exercise

control over the medical care system in Sweden
are the Executive and Parliament, the National

°Figures from R. Maxwell, Health Care: The Growing Dilemma
(37) that are cited in table 3 differ somewhat.

“The significance to planners of care for the elderly must not be
underestimated: The life expectancy of Swedes is the highest in the
world, and the proportion of the population over 65 years of age is
14 percent, compared to 11 percent in the United States (29).
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Board of Health and Welfare, and the county
councils.

The relationship of the state to the counties is
like that of a rider to a horse—the rider can ap-
ply persuasive tactics, but in the final analysis,
it is up to the animal to decide on its movements
(48). The steering role of the rider is played by
the National Board of Health and Welfare,
which sets standards for quality, conducts in-
spections, and allocates physicians (44). In addi-
tion, the Swedish Government uses its fiscal lev-
erage by subsidizing hospital construction.
Since 1884, however, counties have had consti-
tutional power to tax their citizens and to decide
whether or not to build hospitals, so they con-
trol the amount of care available. In summary,
the state tries to compel the counties to follow
the desired path through regulation and
subsidy.

The question persists, however, of how the
state decides which course to adopt when a new
technology becomes available. To answer this,
it is useful to examine the information on which
the “rider” depends. The National Board has
three principal sources of information for eval-
uating new methods and instrumentation: 1) the
National Bureau of Statistics (Statistiska Cen-
tralbyran), 2) physicians who serve as consult-
ants to the National Board of Health and Wel-
fare, and 3) the Swedish Planning and Rationali-
zation Institution (SPRI).

The National Bureau of Statistics assembles
data concerning all Swedish patients using their
“social security” numbers. Since social security
numbers are used for medical record identifica-
tion, all medical services rendered to a given in-
dividual can be accounted for and used in tabu-
lating national health statistics.

Once health needs and budgetary constraints
are known, the strictly medical likelihood of a
new technology’s satisfying unmet needs must
be evaluated. This general evaluation of bio-
medical innovations in Sweden is performed by
selected physicians, prominent in their special-
ties, who serve as consultants to the National
Board. Their task is to assess whether the tech-
nology “is consistent with proven scientific

knowledge and good experience.”'' Unlike
SPRI, these physicians do not appraise equip-
ment on a brand-by-brand basis. Instead, they
evaluate experimental techniques (such as trans-
plantations) or diagnostic and therapeutic inter-
ventions without precedent in a general way.

If the likelihood of a new technology’s fulfill-
ing unmet medical needs is deemed adequate,
planning to determine whether implementation
is affordable and on what scale it should be
undertaken can proceed. The panel of experts’
opinion on the potential of the innovation from
a medical standpoint is used by the National
Board through SPRI (63). This administratively
independent body is financed jointly by the Na-
tional Board and the county councils. Combin-
ing the scientific evaluations of the panel of ex-
perts with the statistics for need and costs, SPRI
attempts to formulate a coherent plan for imple-
menting the new technology in the most “effi-
cient” way.!?

Summary of Mechanisms for
Controlling Medical Technology

It is worth summarizing the mechanisms
Swedish planners might have at their disposal to
control the influx of innovations by matching
them with the five basic strategies for restrain-
ing medical technologies. The first strategy, to
oversee R&D so as to abort innovations that
could consume inordinate amounts of re-
sources, does not play a significant role in
Swedish efforts to control technology. The
Swedish Government does invest heavily in
health R&D, but funds for R&D are not system-
atically identified in government budgets. Dif-
ferent parts of the government invest in R&D
according to their general mandate and inter-
ests. Most of the funding is from the Ministry of
Social Affairs and goes directly to university
hospitals. Another major route is from the Min-
istry of Education to the Medical Research
Council, which may fund research and has also

"Little useful literature has been published on the subject of ex-
pert evaluation panels. The discussion in this paper was based en-
tirely on an interview with Gunnar Wennstrom (68).

When SPRI was organized in the 1960’s, the evaluation of
medical technology was not one of its tasks. It was concerned with
architectural design, staffing analysis, engineering, and research
on medical care delivery problems.
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funded research chairs in important areas.
There are no special procedures for planning
this R&D investment. Not only is it considered
counterproductive to supervise basic science in
Sweden, but it also would be impossible to ex-
tend control abroad, where innovations such as
CT scanners and coronary artery bypass oper-
ations originated.

A second strategy Swedish planners could
employ, adjusting manpower policy so as to re-
duce the number of technology-intensive spe-
cialists, is used. Favored by Sweden’s man-
power policy at present are doctors and nurses
trained for chronic, geriatric, and primary care.

The third mechanism that could play a role in
Sweden’s socialized system is funding incen-
tives. Financial pressure might be used to in-
directly punish counties that acquired technol-
ogies that were uncalled for in the eyes of SPRI
and the National Board. Swedish planning di-
rector Dr. Gunnar Wennstrom, however, al-
though fully cognizant of this channel for tech-
nology control, insists that it is rarely used (68).

The fourth strategy, regulating technologies
as rigidly as pharmaceuticals, is not appropriate
for use in Sweden, because it goes against the
“rider and horse” mentality of the Swedish med-

SPECIFIC TECHNOLOGIES

CT Scanners

The first CT scanners became available in
England in 1972 and were introduced in Sweden
and the United States in 1973. As of May 1978,
the United States had 4.8 scanners per million
inhabitants (8). Sweden, however, had only 1.6
scanners per million population (54).

How did Sweden manage to stem CT’s influx?
In the case of CT scanners, manpower strategies
did not play a role for two reasons. First, in the
short period between the introduction of CT
scanners in 1972 and 1978, no significant adjust-
ment in the numbers of radiologists could have
been made. Second, although the concentration
of physicians per capita is about the same in
Sweden as in the United States, 5.23 percent of

ical structure. As previously noted, the counties
in this context are free to make their own deci-
sions concerning the purchase of medical tech-
nologies.

In light of Sweden’s medical structure, issuing
voluntary guidelines through a national infor-
mation agency, the fifth strategy, is clearly pre-
ferred. It is therefore not surprising that SPRI
has undertaken to fill this advisory role. The
success of this purely advisory institute in plan-
ning technology in Sweden goes hand in hand
with the regional organization of Sweden’s hos-
pital system, because planning the rational dif-
fusion of a technology requires a clear hierarchy
in order to prevent duplication.

In theory, therefore, Sweden is predisposed
towards the second and fifth of the aforemen-
tioned containment strategies, i.e., the man-
power and informational approaches. Only em-
pirical evidence about the influx of specific
technologies, however, can demonstrate wheth-
er these methods work. Presented in the next
section of this chapter, therefore, is an analysis
of the Swedish experience with CT scanners,
coronary artery bypass operations, and other
innovations.

Swedish doctors (compared to 2.81 percent of
American physicians) are specialists in radiol-
ogy (23)."Thus, Sweden has sufficient radiolo-
gists to equal if not exceed the U.S. level of CT
use per capita.

It appears that what was responsible for
restraining the influx of scanners in Sweden
were timely coordinated planning and the re-
gional hierarchy of services. SPRI began with
the groundwork for plans to rationalize CT
scanners in 1973, when the first head scanner

BActually, for many years Sweden has been a leading country

in radiology and radiotherapy. This preeminence is often attrib-
uted to the centralization of the hospital system, because central-
ization provides concentrated experience and permits greater spe-
cialization in the subsections of radiology. Indeed, the specialty of
neuroradiology originated in Sweden (41,42).
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was purchased by the Karolinska Hospital in
Stockholm. The introduction of CT scanning to
Swedish hospitals was not viewed by planners
as a simple case of adding another machine. CT
was viewed as partially replacing the functions
of other diagnostic modalities, which therefore
could be allocated fewer resources. The problem
facing Swedish planners, therefore,- was to en-
sure that the CT scanners were not installed
beyond the point of diminishing returns from
the standpoint of the diagnostic examinations
they replaced.

The basic question SPRI asked was: How
many pneumoencephalographic and/or angio-
graphic examinations have to be replaced at a
given hospital by CT in order for the costs of the
scanner to be justified? The costs of the CT head
scanner were weighed against those of pneumo-
encephalography and cerebral angiography at
various levels of examination.’* The medical
and psychological value of replacing an invasive
procedure with a noninvasive one were deemed
impossible to gauge, so only equipment, hos-
pital, and manpower expenses were considered.
(See figure 1.)

The cost-effective level for installation of CT
scanners was determined to lie somewhere in be-
tween the regional and central hospitals, since
some of the large central hospitals did almost as
many brain examinations as the smallest region-
al hospital. SPRI did not specifically recom-
mend, therefore, which institutions should ac-
quire CT technology. Rather, it published
charts that county councils could use to grid
specific levels of usage of angiography and
pneumoencephalography at any given hospital
in order to determine if replacement of these
modalities with a CT scanner would be cost ef-
fective. (See figure 2.)

Why was this seemingly unspectacular infor-
mation probably responsible for restraining

“Two other methods used to detect cerebral lesions in Sweden,
gamma- and echo-encephalography, did not figure prominently in

CT planning for two reasons (28). First, their cost per investigation '

is only one-fifteenth the cost of angiography or pneumoencepha-
lography. Thus, potential savings from replacing them with CT
were not significant. Second, both gamma- and echo-encephalog-
raphy give somewhat different types of information from the types
of information given by pneumoencephalography, angiography,
and CT.

Figure 1.—Relative Proportions of
Different Cost Items in the Total Costs of
Pneumoencephalographic, Cerebral Angiographic,
and CT Examinations

Cost per
examination

A - |:|

Cost per ward
including personnel cost

Capital cost including
service and maintenance

D Material cost

Personnel cost
of the radiology department

Cerebral CcT
| angiography

Pneumoencephalography
As is evident from this figure, cerebral angiographic and

pneumoencephalographic examinations are much more
personnel demanding than CT examinations.

SOQURCE: E. Jonsson and L. 2 Marke, "CAT Scanners: The Swedish Experi-
ence," Health Care Mgt. Review 2:37, 1977 (28).

CT? The answer lies partly in the timeliness of
SPRI'S report. As the experience with the En-
koping hospital obstetrics unit showed, it is
easier not to add a service than to eliminate it
later on. Swedish health economist Edgar
Borgenhammer stated (11):

My experience is that it means a lot for the
possibilities of cost containment that the admin-
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Figure 2.—Projected Annual Cost Increase or Decrease Resulting From the Introduction of a CT Scanner
(in thousands of Swedish kroners)

Number of Number of
cerebral pneumoencephalographic
angiographic examinations
examinations eliminated
eliminated
5 10 15 20 25 30 35 40 45 50 60 70 @5 SV\(;OS}LS - sus)
5 487 471 453 437 420 403 38 38 362 s 301 267 .
10 476 469 442 426 403 392 374 357 341 323 289 256
15 465 443 432 415 398 381 364 347 330 313 279 246
20 465 439 421 405 367 371 354 336 320 302 269 235
25 444 427 410 393 376 360 342 326 306 291 257 223
30 433 417 417 383 366 349 332 314 298 281 247 213
35 423 406 369 373 335 339 321 304 288 270 236 203
40 411 385 376 361 344 327 310 283 278 282 225 191
45 401 385 387 351 333 317 300 262 266 246 215 181 }
50 390 373 366 339 322 306 288 271 254 237 203 169
60 369 352 335 319 301 285 267 250 234 216 182 149
70 346 331 313 267 279 263 246 226 212 194 161 127
80 325 308 201 275 287 241 224 206 190 173 139 105
90 304 286 270 263 237 220 203 186 169 152 118 84
100 282 266 249 232 215 183 181 184 147 130 96 62
110 261 244 227 211 193 177 168 142 126 106 74 41
120 | 240 224 206 190 172 156 138 121 105 87 54 20
130 218 202 181 168 151 134 I 99 63 66 32
140 196 180 163 146 129 112 112 95 76
150 | 175 158 141 14 107 % 73 66
5 | 122 105 on ' +
200 88 17
225 14
250

SQURCE: E. Jonssonand L. ;\J. Marké, "CAT Scanners: The Swedish Experience.”” Health Care Mgt. Review 2:37, 1977 (28)

istrator can catch problems before they grow
big. . ., Once resources have been allocated to
an area it is very difficult to diminish or remove
them,

The Swedish experience with CT is a case
where planning was done before the situation
grew too big. Most Swedish hospitals waited for
the report and seemed to follow its recommen-
dations. Only two scanners had been installed
in Sweden at the time the SPRI report was re-
leased. By that date, 320 scanners were already
in operation in the United States (8).

Although it is far from perfect in practice,
Sweden’s hierarchical hospital system did serve
to arrest the diffusion of scanners. As of Febru-
ary 1979, Sweden had eight head scanners, all
but one at regional hospitals, and six total body
scanners, two of which were located at the larg-
est central hospital (54). As of late 1979, Sweden
had 17 scanners (27). They were installed on the
following dates: October 1973 (1), November
1975 (1), November 1976 (l), January 1977 (I),
February 1977 (I), March 1977 (1), July 1977
(1), September 1977 (I), November 1977 (1),
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December 1977 (I), January 1978 (l), February

1978 (1), May 1978 (I), February 1979 (I), June
1979 (2), August 1979 (1).

How successful was the SPRI model in pre-
dicting the effect of the introduction of CT? The
assumption that the usage of alternate modali-
ties would drop off proved correct. A subse-
quent turn that has altered the results of CT im-
plementation, however, is that scanners are
used more frequently than was projected on the
basis of the assumption that scans would replace
angiographs and pneumoencephalographs (4).
As a consequence, the introduction of CT may
have lowered costs for given numbers of cere-
bral examinations, but raised total costs. The
structure of the Swedish hospital, however,
keeps these marginal costs at a minimum, an ad-
vantage Swedish planners Jonsson and Marke
pointed out (28):

It is conceivable that in the United States, 50
angiographs per year could be replaced by 800
CAT exams. This would result in a major net in-
crease in third party expenses. The Swedish
counties have less of a problem in this area.
Once they decide on equipment purchase and
staffing changes, that decision defines most of
the difference in total costs. A much higher than
expected volume of CAT scans will not create a
financial crisis, perhaps until another budget
year when a second CAT scanner is asked for.

In September 1979, SPRI organized an inter-
national conference to alert other countries to
the need for evaluations similar to its evaluation
of CT. The following features of SPRI'S ap-
proach are especially deserving of note:

« SPRI developed good working relation-
ships with a number of senior physicians
who provided medical expertise.

. The report SRRI issued was timely, Pro-
duced when the decisions were being made,
the report synthesized existing knowledge
and original information SPRI collected in
areas such as costs and staffing. It was not
the definitive study that might have con-
sisted of a randomized trial with long-term
followup. Such a study, however useful,
would not have provided information until
many years after the critical decisions had
already been made.

* The report addressed the concerns of the
decisionmakers. The lay county council
members needed to understand the central
issues. They needed this kind of informa-
tion to respond to the perhaps overenthu-
siastic requests for scanners from their
medical staff.

* The report did not give a simple yes or no
answer with regard to CT scanners, but de-
fined a set of tradeoffs related to the
avoidance of other more risky procedures,
volume of tests, and costs. It allowed play
for local preferences in coming to a
decision.

* SPRI performed a new analysis for body
scanners when the matter of their possible
purchase arose.

* SPRI organized a national conference on
this topic drawing together physicians and
administrators and lay county council
members to present its analysis and allow
for discussion. Swedish authorities pre-
sented their views on CT, and an American
expert, Barbara McNeil, came to explain
that the benefits of CT scanners were not
yet at all well defined.

* SPRI staff continued contacts with medical
decisionmakers to offer advice.

® To improve future medical technology as-
sessments, SPRI is now conducting a fol-
lowup interview study to see how, if at all,
Swedish decisionmakers were influenced
by the SPRI analysis.

The approach that SPRI used in its evaluation of
CT scanners might well be used as a model for
other countries.

Coronary Bypass Surgery

Although there were precedents for the treat-
ment of coronary artery disease by surgery in
Sweden, no procedure had been very successful
or was in wide use when coronary bypass sur-
gery was introduced. Beginning with Lindgren’s
stellate ganglion resection experiments in the
late 1940’s, Sweden had been on the forefront of
experimental surgical techniques to relieve
angina pectoris (36). Various techniques were
developed and tested, but although in some
cases the techniques did yield some relief from
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pain, they did not appreciably change mortality
statistics. As a result, there developed in
Sweden skepticism toward each new “miracle”
operation that emerged in that country or
elsewhere.

A cording to Uppsala thoracic surgeon Tor-
kel Aerg, skepticism toward innovations in
heart surgery influenced Swedish decisionmak-
ing on the bypass operation (1). Lending cre-
dence to berg’s argument is Sweden’s decision
not to use heart transplantation. Subsequent to
its introduction in South Africa in 1967, heart
transplantation was attempted in almost every
developed nation except Sweden. The consensus
in Sweden, despite some heated dissent, was
that heart transplantation was too experimental
in nature to justify its use (9,10). In the case of
coronary bypass surgery, Sweden exercised
considerable restraint, but did not decide to
avoid the procedure altogether. The experts on
the medical evaluation board agreed that, un-
like heart transplantation, the bypass procedure
was consistent with proven scientific knowledge
and good practice. Since the bypass surgery was
felt to be potentially valuable, in 1973-74, it was
instituted in Sweden on a small and experi-
mental scale (68).

The Swedish experience with coronary by-
pass surgery differed from that with CT scan-
ners because of the doubts concerning not only
the economics of the surgery, but also its strictly
medical worth. Once the decision to implement
bypass surgery was made, however, its diffu-
sion process paralleled that of CT. Once again
the central question for Swedish planners was:
How can this technology be implemented in the
most cost-effective fashion? In other words,
which tier of the hospital hierarchy is appro-
priate for coronary bypass surgery? In the case
of CT, there was some dispute, since a scanner
can be placed virtually anywhere, even in a doc-
tor’s office. Bypass surgery is fundamentally dif-
ferent from CT, however, in that it requires
enormous ancillary support.

In order to perform this surgery, all the pre-
requisites for major cardiac surgery—intensive
care units, heart-lung machines, blood gas mon-
itoring—are necessary. Given these prerequi-

sites, the sites at which coronary bypass surgery
could be performed in Sweden were predeter-
mined—yby the location of departments of tho-
racic surgery, which had already assembled all
these resources and equipment for other types of
heart operations. These departments, as a result
of a consolidation that took place in 1963, were
located only at Sweden’s four largest regional
hospitals.

In designing the framework for the Swedish
regional hospital network, Director-General Ar-
thur Engel saw thoracic surgery departments as
a special case, noting in his 1958 report that
these departments required a “block™ of sup-
porting departments: pulmonary medicine, spe-
cially equipped cardiology and radiology clin-
ics, and a physiology laboratory for respiratory
and circulatory testing (52). At the time of that
report, eight hospitals and two sanitoria were
equipped for thoracic surgery. Referrals to these
institutions from smaller hospitals were erratic.
Furthermore, two of the departments had far
greater operating loads than the others, some of
which had only 10 beds. Engel felt that these in-
efficient units were best closed, as the minimum
effective size for a thoracic surgery department
was 25 beds, and the ideal unit was 50 beds (52).
This judgment implied that a fifth, interregional
tier of the hospital hierarchy would be necessary
for thoracic surgery; otherwise if all seven
regions were to outfit effective size units, there
would be overcapacity. No immediate modifi-
cations were made to the newly created regional
system, however, so as to ease the passage of
the 1958 report.

As explained by Engel, the interregional sys-
tem for advanced cardiac surgery departments
was developed in 1963 (14):

One amendment to the original plan was
made in 1963. It was found inadvisable to carry
out advanced cardiac surgery needing extracor-
poreal circulation and respiration by means of a
heart-lung machine at all regional hospitals.
This activity is therefore now located in the four
largest regions only.

As a result of the 1963 consolidation of thoracic
surgery departments, Swedish planners had
only four possible sites to choose from for cor-
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onary bypass surgery. 15 Thus, in the case of cor-
onary artery surgery, an earlier consolidation of
services played a dividend in restraining the dif-
fusion of a then unforeseen innovation—the
maxim being “past planning begets the success
of future planning. ”

The decision that coronary bypass surgery
was worthwhile and would be done only at se-
lect hospitals did not answer the question of
how many operations should be performed. For
the year 1977, only about 220 coronary bypass
operations, or about 27 per million Swedes,
were performed. (See table 4.) What limited

Table 4.—Estimated Number of Coronary Artery
Bypass Operations Performed in Sweden (1977-79)

Number of Number of operations

Year operations per million population
1977 ..o 220 27
1978 .. .. 300 37
1979 ... .ol 400 50

SOURCE. T. Aberg, Professor of Thoraclc Surgery, The Academ!c Hospital,
Uppsala, Sweden, personal communication, December 1979 (2)

Sweden to the relatively low figure of 27 opera-
tions per million citizens? Surgical candidates
were plentiful. According to the World Health
Organization (WHO), the theoretical need for
bypass surgery is estimated to be 150 patients
per million population (71). Medical manpower
was not a limiting factor in Sweden, either.
Swedish thoracic surgeons were doing far fewer
coronary bypass procedures than the 50 proce-
dures that WHO stated “are required per year
per surgeon for adequate professional skill to be
maintained” (71).

The immediate limiting factor was the num-
ber of intensive care beds available to the tho-
racic surgery clinics. A certain number of bed-
days are allotted to each clinic, which can use
them as it sees fit. This allowance was expanded
to accommodate what planners saw as suitable
numbers of bypass operations. Additional oper-

s Although no reliable figure for the number of centers for cor-
onary bypass surgery in the entire United States is available, in
1975, in the State of California alone, 91 hospitals performed car-
diac operations (16). California’s population, five times that of
Sweden’s, does not account for the over 20 times greater diffusion
of coronary bypass surgery in terms of operation centers.

ations would have had to cut into resources for
other types of thoracic surgery (I). Swedish tho-
racic surgeons’ response to the Veterans Ad-
ministration (VA) trial (38), given the limited
resources they had, was to try to treat only the
most promising candidates with coronary by-
pass surgery and handle the remainder of angina
patients with drugs (26). Surgeons at Uppsala
Academic Hospital, who handled roughly one-
third of the bypass referrals in 1977, allotted
resources for 72 operations. In deciding who
received the operation, surgeons considered pa-
tients’ medical conditions and ages (1).

The level of 27 coronary bypass operations
per million population per year, achieved by
1977, was found to be insufficient to treat all the
patients that had been selected for surgery.
Plans were proposed to incrementally raise the
number of bypass operations in Sweden closer
to the optimal level of 150 per million per year
suggested by WHO, if not beyond (3). At the
same time, there was a call in the United States
to reduce the amount of bypass surgery.

Viewing the discrepancy in coronary bypass
surgery levels in the United States and Europe,
Swedish internist Ed Varnauskas arrived at the
following conclusion (66):

With the given indications, the number of
operations now performed is probably too high
in the USA and too low in Europe. The truth lies
somewhere in between.

There are two separate routes for reaching the
“golden mean” between underutilization and
overutilization of technology. The pattern in the
United States seems to be overexpansion fol-
lowed by contraction. The disadvantage of this
path is that resources are wasted. Furthermore,
reducing the share of resources allocated to an
entrenched medical technology is more difficult
than increasing the share allocated to an under-
utilized one.

Rather than following the pattern in United
States, Sweden tends to adopt a “wait and see”
approach.“In the case of coronary bypass sur-
gery, Sweden’s “wait and see” approach was

“The phrase used to describe this policy is “avvaktande hall-

ning” (54), which translates idiomatically as “wait and see. ”
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cost effective but had one major drawback.
During the “trial” period, triage was instituted,
so many deserving candidates for coronary by-
pass surgery were not given treatment or put on
waiting lists. The success of Sweden’s limited
approach to coronary bypass surgery, there-
fore, was very dependent on Swedish citizens’
acceptance of rationalization. The “collectivism”
orientation that underlies Swedes’ willingness to
wait their turn has already been noted previous-
ly in this chapter. The experience with coronary
bypass surgery does not shed additional light on
the roots of Swedes’ “collectivism” orientation,
but does demonstrate how it facilitates the ef-
forts of Swedish planners. Had patients felt they
were being denied a lifesaving service and
rebelled, the “wait and see” approach might
have failed.

Swedish citizens did not feel that a vital serv-
ice was being denied to them for two reasons.
First, the Swedish medical system previously
had avoided implementing an innovation—
namely, heart transplantation "—without disas-
trous results, perhaps establishing a precedent
of good judgment in controlling the diffusion of
new operations. Second, definitively lifesaving
technologies have not been withheld from
Swedish patients—only questionable ones have.
A good example of a clearly vital innovation
that was not restrained by Swedish planners is
that of kidney dialysis.

Renal Dialysis

For examining the diffusion of an innovation,
renal dialysis is not as good a specific case study
as CT scanners and coronary bypass surgery.
CT of the head and the coronary bypass surgery
arrived as state-of-the-art technologies at defi-
nite times, and few fundamental theoretical im-
provements on these technologies have been
made since. Renal dialysis evolved more slowly,
and its gradual diffusion since the late 1940’s has
been controlled as much by advances in equip-
ment as by specific policies and their effects
(19).

"It must be added that the decision against beginning with heart
transplantation hinged on Sweden’s definition of brain death
(which is uniquely stringent), not on a socioeconomic opinion that
the operation would be unrewarding.

Dialysis machines function as kidney substi-
tutes in cases of chronic renal failure. This
disorder, when untreated, quite predictabl,
leads to death from uremic poisoning. Demand
for dialysis is therefore linked more closely to
urgent need and less to subjective medical refer-
rals than are CT and coronary bypass surgery.
As a lifesaving technology for which demand
originates largely from objectively rather than
subjectively determined need, renal dialysis is a
valuable reference point.

Swedish planners made this technology readi-
ly available to individuals that needed it (5).
The planners’ policy of meeting the demand for
this clearly lifesaving technology contributes to
the confidence citizens have in their judgment.
This faith in turn allows rationalization of more
guestionable technologies without major objec-
tions by Swedish patients.

Table 5 shows the number of Swedish pa-
tients receiving renal dialysis and kidney trans-
plants by region in 1978. Reliable statistics on
renal dialysis for identical years in the United
States and Sweden are difficult to obtain, but
during the year 1977, both countries had rough-
ly 100 persons per 1 million population on di-
alysis (39,55). The fact that the rates for dialysis
in the countries are comparable suggests that
when Sweden does not make attempts to re-
strain technologies, dialysis being a case in
point, they proliferate to a similar extent as in
the United States. Using the dialysis baseline, it
is justifiable to attribute at least some cross-
national discrepancy in the levels of CT and cor-
onary bypass surgery in Sweden and the United
States to Swedish planners’ success in actively
seeking to restrain the influx of these two
technologies.

Cobalt Therapy

Cobalt therapy units are rationalized in Swe-
den through the hospital regionalization plan-
ning mechanism. The decision to have such a
unit requires national approval of the physician
staffing at the hospital and local approval for
construction and operating costs. This mech-
anism for rationalizing cobalt therapy fits well
into the regionalized structure of hospital care in
Sweden. There are 28 cobalt machines in Swe-
den, about 3 per 1 million population.
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Table 5.—Number of Renal Dialysis and Renal Transplant
Patients in Sweden by Region (Oct. 31, 1978)

Renal dialysis patients

Kidney transplant patients

Number per Number per

Region and million mitlion
population (inmillions) Number population Number population
Stockholm (1.568). . . ... 137 87 180 115
Linkoping (0.6). ........ 86 136 41 65
Lund(1.524)........... 140 92 80 52
Maimo (0.250) ......... 27 108 19 76
Goteborg
.. Vanersborg (1.499) . . . 57 38 116 77
Orebro (0.810) . ........ 43 53 36 44
Uppsala(1.075) ........ 69 64 71 66
Umea(0.908) .......... 43 47 75 83

Total............... 602 73 618 75

SOURCE: J. Allm&n, Section of Nephrology. Medical Clinic |, Sahigren's Hospital, University of Goteberg, Sweden, personal

communicatlon, January 1979 (6)

Automated Clinical Laboratories

Decisions regarding automated laboratory
testing in Sweden have been left up to local

CONCLUDING REMARKS

Unique features of Swedish culture, history,
and the organization of medical care have set
the stage for careful and systematic evaluation
of new medical technology. The regionalization
of hospital services, the respect for government
planners, the county and national control of
medical care costs, the homogeneity of Swedish
culture, and the existence of SPRI, a central ad-
visory group, make possible in Sweden the
timely review of new medical technology.

Decisions concerning automated laboratory
testing have been made at the local (county)
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