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CHAPTER 1 

INTRODUCTION AND SUMMARY OF CONCLUSIONS 

The Rising Cost of Health Care 

The high absolute level of expenditure on 
health care in Canada is well documented. In a recently 
completed, comprehensive study of such expenditures in 
several countries, the proportion of Canadian resources 
allocated to the provision of health care in 1961 was 
estimated at 5.5 per cent of Gross National Product (GNP).l 
Of the 17 countries studied, only two allocated a larger 
percentage of their resources to the health sector. 

In a similar manner, there is substantial evi­ 
dence indicating the rapid rate of growth of the health 
care sector. The volume of real health goods and services 
provided increased at an average annual rate of 3.7 per 
cent over the period from 1947 to 1961.2 This rate of 
increase was greater than that for the economy at large, 
with the result that the relative size of the health care 
sector also increased. In 1947, total expenditures on 
health care accounted for 3.48 per cent of GNP; this 
proportion had increased to 4.71 per cent by 1961.3 By 
1967, some 6.0 per cent of Canada's resources were allo­ 
cated to the provision of health care.4 

lB. Abel-Smith, An International Study of Health Expendi­ 
tures, Public Health Papers, No. 32 (Geneva: World 
Health Organization, 1967), Table 6, p. 41. 

2Report of the Royal Commission on Health Services, 
vol. I (Ottawa: Queen's Printer, 1964), p. 454. 

3Ibid., Table 11-14, p. 453. These percentages differ 
from those calculated by Abel-Smith because of the at­ 
tempt of Abel-Smith to derive a measure of expenditures 
that could be compared with that of other countries. 
Data limitations thus guided the definition of expendi­ 
tures that was used in the two studies. 

4Economic Council of Canada, Sixth Annual Review 
(Ottawa: Queen's Printer, 1969), pp. 15, 32 and 54. 
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Nor indeed is this recent evel of growth ex­ 
pected to diminish. In 1975, expenditures on health care 
are projected to be 7.4 per cent of GNP.5 

Now the overall role of government in the 
provision of health care has increased even more dra­ 
matically. The introduction of universal, provincially 
run but federally sponsored, hospitalization plans was 
completed early in the last decade; the introduction of 
universal medicare plans will in turn be completed early 
in the present decade.6 In fact, the average annual 
change in government expenditures on health over the 
period 1967-75 is projected by the Economic Council to 
be 9.3 per cent; this is larger than the growth rate 
projected for any other component of government expendi­ 
t.ur e ;" 

There are thus two principal reasons for study­ 
ing the way in which health care is provided in Canada. 
First, the proportion of our resources devoted to the 
provision of health care is not only high absolutely 
but is projected to increase even further. It is thus 
incumbent upon us, in our world of scarce resources, 
to inquire if these resources are employed efficiently. 
Second, the health care sector is now largely within the 
public economy. Lack of competition may thus impede 
attempts to achieve more efficiency in the provision of 
health care. 

Our study is concerned with the cost and effi­ 
ciency of the hospital sector. For not only is the 
hospital the largest subsector of the health care sector 
but it has grown the fastest.B For example, in Ontario 
in 1966 it accounted for 58.6 per cent of all expendi­ 
tures on personal health care. Furthermore, with these 
expenditures totalling $1,651.1 million in absolute terms 
in 1966, it had grown 15.3 per cent from $1,432 million 
in 1965.9 

5Ibid. 

6Prince Edward Island and Quebec were to join the federal 
program in 1970; New Brunswick, on January l, 1971. 

7Ibid., p. 32. 

BSee the first section of Chapter 2 of this study. 

9Province of Ontario, Report of the Committee on the 
Healing Arts, vol. 1 (Toronto: Queen's Printer, 1970), 
Table 6.1, p. 145. 
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Introduction and Conclusions 

Study Outline 

In Chapter 2 we present an historical overview 
of hospitals and hospital care in Canada in the post­ 
Second World War period. Provincial comparisons of 
hospital facilities, manpower, costs and utilization are 
also presented. 

The nature of hospital costs and the existence 
of a close relationship between them and several economic 
factors is the second and major concern of our study. In 
particular, we would like to know if hospital costs, per 
unit of output, decrease, increase, or remain the same as 
output expands, or whether they exhibit a U-shaped rela­ 
tionship. In this latter case, they would first decline 
as output grew, then reach a stage in which they were 
roughly constant, and finally begin to increase as output 
grew further. This second task also involves considera­ 
tion of the efficiency of hospitals from the viewpoint 
of the production function. We wish to know if a set of 
economic forces appears to systematically determine out­ 
put. We are also interested in the effect on output of 
such factors as hospital size and the relative proportion 
of labour and capital employed to produce hospital care. 

Of particular interest is our use of 1966 data 
on each of 1,266 public hospitals in Canada for the 
estimation of cost and production functions. Also of 
major interest and importance is our attempt to control 
for wide variations in the output of hospitals. This 
has been done by the calculation of a composite measure 
of output for each hospital. In this composite measure, 
the services provided by the hospital are weighted by 
their average cost and summed. 

Our findings and the policy implications that 
can be drawn from our analysis of hospital costs are 
presented in Chapter 3. 

Summary of Conclusions 

Conclusions based on the detailed results of 
our analysis are noted at various stages in the following 
two chapters. There are several general conclusions 
that we might emphasize: 

3 
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I. There appears to be a systematic set of forces 
that influences the level of hospital costs in relation 
to output, and output in relation to input. It has not been 
possible, however, to determine how effective these forces 
are in minimizing costs for given levels of output or 
what is the same thing -- maximizing output for given 
levels of input. 

2. With regard to the nature of the relationship 
between costs and output, there is little substantial 
evidence of traditional U-shaped average cost curves -­ 
curves that initially exhibit declining average costs 
per unit of output, as output (size of hospital) grows 
and the factors of production are able to specialize; 
constant and minimum average costs over a second range; 
and finally, as output grows still larger, exhibit in­ 
creasing costs per unit of output. Indeed, the evidence 
seems to suggest the existence of continually declining, 
though not sharply declining, average costs. This result 
is perhaps more in line with a priori expectations that 
follow a study of the nature of hospitals; hospitals 
involve not only large amounts of physical capital, as 
seen in land, buildings and equipment, but also increas­ 
ingly large amounts of human capital. 

3. Use of hospitals for geriatric patients should 
be carefully studied. Hospital resources are highly 
specialized, and the use of hospitals for providing one 
type of care when they were designed to provide another 
is costly. Greater dependence on hospitals designed 
specifically to care for the aged might prove beneficial. 

4. A more general regional network of hospitals 
is also probably warranted. Such a network would involve 
hospitals specializing in intensive care and those spe­ 
cializing in nursing care. 

5. Detailed study should be made of those hospitals 
exhibiting costs substantially higher or lower than pre­ 
dicted, on the basis of a statistical analysis of costs 
in relation to output, capacity utilization, and the 
existence of medical training programs. Pressure to 
explain and, if possible, reduce costs could be exerted 
on hospitals with costs much higher than expected. In 
contrast, hospitals with lower costs than expected might 
be studied to determine if there were systematic reasons 
for the low costs, such as employment of especially 
highly qualified hospital administrators. The problem 

4 



Introduction and Conctusions 

is that with this present study we have not been able to 
determine if hospital administrators successfully minimize 
the costs of producing a given quantity and quality of 
output. We have only been able to determine that a set 
of socio-economic factors appear to bear systematically 
on output and cost decisions. 

6. Incentives, such as travel subsidies, should 
be employed to increase the extent to which existing hos­ 
pitals are used before new hospitals are built. This 
recommendation sterns from our finding that costs per unit 
of output tend to fall as the capacity utilization of 
hospitals increases. And indeed there would appear to 
be scope for action in this regard, as average capacity 
utilization varies from 66 per cent in Newfoundland to 
83 per cent in New Brunswick. 

Research in the field of health care economics 
has expanded rapidly. Its relative newness as a research 
area suggests that the results of particular studies will 
often be tentative and perhaps will conflict with those 
of other studies. This may well be true of some of the 
results of our own study. The lack of definitive con­ 
clusions and the potential for controversy should be 
expected; studies done in this field will probably be 
so characterized for some time to corne. 

Our own analysis on the determinants of hos­ 
pital costs is far from exhaustive. For example, our 
data relate to a single year only. Furthermore, we have 
confined ourselves to an exploration of simple, usually 
linear, relationships between the factors analysed. 
Finally, though we do on occasion relate and compare our 
results to those of similar studies carried out in the 
United States and Britain, our study in no way claims to 
present a review of all the relevant literature on past 
and on-going research in this area. 
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CHAPTER 2 

HISTORICAL REVIEW OF HOSPITAL USE, 
COSTS AND EFFICIENCyl 

Components of the Health Care Sector 

The health care sector is itself composed of 
several subsectors. One possible classification2 of these 
would involve six subsectors: hospital services, physi­ 
cians' services, dentists' services, prescribed drugs, 
general (nonpersonal) public health services, and educa­ 
tion and research. Information describing the relative 
size of all but the latter two of these subsectors is 
presented in Table 2-1. We note that the hospital is by 
far the largest subsector; it accounts for well over 
50 per cent of expenditures on personal health care. 
Also of interest is the proportion of expenditures ac­ 
counted for by physicians' services -- less than 25 per 
cent. Dentists' services, prescribed drugs, and other 
health services each account for approximately 7 per cent 
of total expenditures. 

The changes over time in the relative sizes of 
these subsectors are of equal interest. We note that only 
one of them is characterized by rapid growth. In 1953, 
the hospital subsector accounted for 55 per cent of ex­ 
penditures on personal health services; by 1969, the 
proportion had grown to 63 per cent. Of the remaining 

lWe have tried to present our historical data for a com­ 
mon period, 1954 to 1967. In some instances, however, 
the data source has permitted inclusion of comparable 
data for 1953; in others, for as far back as 1946. In 
these latter cases, we have included the earlier data 
in an attempt to give the reader a longer historical 
preview. In general, however, the variety of sources 
makes reporting for a single set of years difficult 
unless that set is made arbitrarily small. 

2Another classification including the hospital, the 
direct nonhospital medical, nonmedical, and education 
and research subsectors has been used in a recently 
completed study of the economic structure of the health 
sector. See Province of Ontario, Final Report of the 
Committee on the Healing Arts, vol. I, Chapter V, 
"Economic Structure" (Toronto: Queen's Printer, 1970). 
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Historical Review 

subsectors, the two whose relative size has decreased 
most over the same period are those of dentists' services 
and physicians' services; expenditures on these services 
fell, respectively, from 8 to 6 per cent and from 24.2 to 
23.9 per cent of total expenditures on personal health 
care. 

The relative size of the general (nonpersonal) 
public health care subsector grew and then declined 
again over the period from 1947 to 1961. In 1947, ex­ 
penditures of $38 million on general (nonpersonal) public 
health care represented 5.7 per cent of total health care 
expenditures; in 1955, the corresponding figures were 
$77 million and 7.8 per cent; in 1961, they were $91 
million and 5.8 per cent, respectively.3 

Comprehensive information on the size of ex­ 
penditures on health care education and research is not 
readily available. The Hall Commission estimated expendi­ 
tures on the latter to be $15.1 and $16.5 million in 1961 
and 1962, respectively.4 This would suggest that the 
research expenditures account for less than 1 per cent 
of total health care expenditures. 

In studying the hospital subsector we are thus 
studying only a part of the total health care sector. 
The hospital subsector is, however, by far the largest 
subsector and, moreover, has been growing rapidly in the 
postwar period. 

Our next task involves setting forth an overview 
of the changing size and nature of the hospital subsector 
itself over the last two decades. 

Overview of the Hospital Subsector 

The picture of the hospital subsector since the 
Second World War is one of change and rapid growth. Some 
of the more interesting aspects of this picture are now 

3Report of the Royal Commission on Health Services, 1964, 
vol. I, Table 11-14, p. 453. 

4Ibid., vol. II, Table 4-6, p. 106. 
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briefly presented5 within the loose framework of relative 
siz~ inputs, production processes, outputs, and Canada­ 
u.S. comparisons. 

Relative Size of the Hospital Subsector6 

In addition to growing absolutely, the hospital 
subsector has grown in relation to the whole economy. 
Par example, in 1953, hospital personnel accounted for 
2.5 per cent and, in 1966, for some 4.3 per cent of the 
total labour force in Canada.7 Similarly, expenditures 
on hospital care, private-duty nurses, accident and sick­ 
ness insurance, and prepaid medical care, as a percentage 
of total personal medical care and death expenses, grew 
from approximately 26.1 per cent in 1946·to 49.1 per cent 
in 1966.8 

Inputs 

Physical Hospital Facilities -- The total number 
of operating hospitals in Canada grew from 1,335 in 1954 
to 1,423 in 1967; this represents an increase of only 
6.6 per cent over the 14-year period.9 Masked in these 
total figures, however, is the absolute decline in the 
number of private hospitals from 267 to 173 in the same 
period. The number of public and federal hospitals thus 
grew more rapidly than the overall growth rate suggests; 
the former increased in number by approximately 17 per 
cent and the latter by about 28 per cent over the same 
period. 

5por detailed information on these and other aspects of 
the hospital subsector in Canada in each province, see 
Dominion Bureau of Statistics, Hospital Statistics, 
(Ottawa: Queen's Printer, annually). We have selected 
information from that publication for use in both the 
text and Appendix A of our own study. 

6por detailed annual data, see Appendix Tables A-24 to 
A-27. 

7See Appendix Table A-24. 

8See Appendix Table A-27. 

9Dominion Bureau of Statistics, Hospital Statistics, 1967, 
Volume I - Hospital Beds (Ottawa: Queen's Printer, 1969), 
p. 38, contains annual data on the number of operating 
public, private, and federal hospitals, by type of hos­ 
pital, for the years 1954 to 1967. 

10 
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AIsé masked in these overall figures is the 
change in the types of hospitals. Most significantly, 
the number of ·tuberculosis hospitals declined from 72 in 
1954 to 38 in 1967. In contrast, the number of chronic, 
convalescent, and rehabilitation hospitals increased by 
27 per cent from 167 to 212 over the same period, and the 
number of mental hospitals grew 35 per cent from 80 in 
1954 to 108 in 1967. General and allied special hospitals 
accounted for about 90 per cent of all hospitals in both 
1954 and 1967 and thus grew at about the same rate as that 
noted above for all hospitals. Information on the number 
of public hospitals, by type of hospital, is presented in 
Table 2-2. 

Because the average size of hospitals has not 
remained constant, data on numbers of hospitals may be 
misleading; these data must thus be supplemented with 
data on the rated bed capacity of the hospitals.1o We 
might first note that the rated bed capacity of all oper­ 
ating hospitals in Canada increased quite sharply over 
the period, by about 24 per cent from 169,088 in 1954 to 
209,616 in 1967. 

In .contrast with the absolute decline in the 
number of private hospitals, their rated bed capacity 
increased slightly from 5,162 in 1954 to 6,453 in 1967. 
In a similar way, the growth in the number of federal 
hospitals noted above was matched by a sharp decline in 
their rated bed capacity from 13,851 in 1954 to 8,814 in 
1967. 

The precipitous fall in the number of tubercu­ 
losis hospitals is matched by an even sharper fall in their 
rated bed capacity from 16,851 in 1954 to 4,605 in 1967. 
The sharp increase in the number of chronic, convalescent, 
and rehabilitation hospitals is also matched by an equally 
sharp increase in their rated bed capacity from 10,628 
beds in 1954 to 20,172 in 1967. On the other hand, the 
increase in the number of mental hospitals must be quali­ 
fied by data on the rated bed capacity of these hospitals. 

l°Annual data on the rated bed capacity of operating 
public, private and federal hospitals, by type of hos­ 
pital, for the years 1954 to 1967 is also presented in 
Dominion Bureau of Statistics, Hospital Statistics, 
1967, Volume I - Hospital Beds (Ottawa: Queen's Printer, 
1969), p. 39. 
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Historical Review 

It first increases from 56,334 beds in 1954 to a peak of 
68,674 beds in 1961; it then falls slowly to 64,488 beds 
in 1967. Finally, rated bed capacity in general and al­ 
lied special hospitals grew much more rapidly than did the 
number of such hospitals -- namely, by about 64 per cent 
from 85,903 beds in 1954 to 140,523 in 1967. As a per­ 
centage of all hospital beds, those in general and allied 
special hospitals grew from about 50 ,per cent in 1954 to 
about 67 per cent in 1967. Representing over 60 per cent 
of all hospital beds in 1967 are those 126,182 beds in 
public general and allied special hospitals. Information 
on the rated bed capacity of public hospitals by type of 
hospital is presented in Table 2-3. 

As an indicator of the availability of hospital 
facilities in the provinces, we present in Table 2-4 in­ 
formation on the rated bed capacity per 1,000 persons of 
operating public general and allied special hospitals for 
the period 1953 to 1967.11 Of interest is the very high 
level of hospital facilities available in Alberta. It 
had the largest rated bed capacity per 1,000 persons of 
any province, namely, 8.25; this compares with the average 
for Canada of 6.18 in 1967. In contrast, British Columbia 
and Quebec had the lowest level of rated bed capacity per 
1,000 persons, at 5.66 and 5.62 in 1967 respectively. An 
analysis of the social, ecoriomic, and demographic deter­ 
minants of the availability of hospital facilities would 
likely prove worthwhile. 

Additional information on the nature of the 
physical capital employed in the hospital subsector is 
available in the form of the distribution of beds by 
category of service for public general and allied special 
hospitals.12 The proportion of beds allocated to the 
provision of medical and surgical care has increased from 
48.5 per cent in 1954 to 57 per cent in 1966. Pediatric 
beds have also become relatively more numerous; in 1954 
they accounted for 8.7 per cent of all beds and in 1966 
for 13.5 per cent. 

11provincial data on the number of operating public 
general and allied special hospitals and their rated 
bed capacity, for the years 1953 to 1967, are presented 
in Appendix Tables A-I and A-2. We might note that 
the growth of rated bed capacity is highest in Alberta 
and second highest in Ontario. 

12This information is set out by province in Appendix 
Table A-9. 
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Canadian Hospital Costs and Efficiency 

Hospital Manpower -- Complementing the above 
information on the nature of the input of physical capital 
in the hospital subsector is information on the input of 
health care manpower in public general and allied special 
hospitals. Total personnel in these hospitals more than 
doubled from 102,495 in 1954 to 255,523 persons in 1966.13 

At the same time there was a decline in the average number 
of hours of work per hospital emfloyee from 2,039 hours 
in 1954 to 1,857 hours in 1966.1 

Expenditure on Hospitals -- Perhaps the most 
comprehensive information on the volume of inputs in the 
hospital subsector, however, is data on the total expense 
incurred by hospitals during their annual operation. 
Total expenditure in all operating public hospitals in­ 
creased by over 350 per cent from $389.4 million in 1954 
to $1,782.3 million in 1967.15 

Reflecting the trends noted above in the type 
of hospitals in Canada are data on the distribution of 
expenditures by type of hospital. Public general and 
allied special hospitals accounted for 83.1 per cent of 
expenditures in all public hospitals. This proportion 
had increased from 74.1 per cent in 1954. In a similar 
way the decline in the number of tuberculosis hospitals 
and beds is reflected by a change in the proportion of 
total expenditures accounted for by these hospitals 
from 8.5 per cent in 1954 to 1.5 per cent in 1967. 

Equally dramatic was the increase in the average 
costs of caring for a patient for one day. As shown in 
Table 2-5, these amounted in 1954 to $7.72 in operating 
public hospitals; by 1967, the corresponding figure was 
$29.61. This represents an increase of some 300 per cent. 

13Total part- and full-time personnel employed in public 
general and allied special hospitals, by provinces, 
for the period 1954 to 1966 is presented in Appendix 
Table A-IO. 

1~Appendix Table A-II contains similar information for 
each province. 

15Detailed financial data are presented in Appendix Tables 
A-6, A-7 and A-8. Because accurate indexes of the price 
changes in the various components of hospital costs are 
not readily available, our data are presented in current 
dollars. 
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Interestingly, the rate of increase in costs per patient­ 
day is roughly the same for all types of hospital including 
mental, tuberculosis, chronic, convalescent, rehabilitation 
and public general and allied special hospitals. 

Though the rate of increase in costs per patient 
per day may be roughly similar in the different types of 
hospitals, the same is not true of the absolute level of 
these costs. In 1967, costs per patient-day were highest 
for the category of "other special hospitals"; at $57.78 
they were 372 per cent higher than the lowest cost per 
patient-day of $12.23 experienced in mental hospitals. 

Provincial variations in the cost per patient­ 
day to operate general and allied special hospitals, as 
shown in Table 2-6, are not nearly so large as those noted 
by type of hospital. They were highest in Quebec at 
$47.62 compared with the Canadian average of $40.38; and 
they were lowest in Prince Edward Island at $29.43 in 
1967. But the variation between the lowest and the high­ 
est cost per patient-day amounted to only 62 per cent. 

Among hospitals within a province, costs per 
patient-day once again are subject to wide variation. 
In 1967, the variation in approved net allowable costs 
among operating public hospitals in Ontario ranged from 
a low of $12.67, through the average of $34.76, to a 
high of $80.64 per patient-day.16 

Production Processes17 

Average Size and Occupancy Rates -- The average 
bed size of public general and allied special hospitals 
grew less than 30 per cent from 92.3 beds in 1946 to 
119.1 beds in 1966.18 Interestingly, of 871 budget review 
general hospitals in 1965, 592 or almost 70 per cent of 
the total had a rated bed capacity of less than 100. 

16Province of Ontario, Ontario Hospital Services Commis­ 
sion, 196? Annua~ Report, Statistical Supplement, 
Table 18. 

17Detailed information on production processes of public 
general and allied special hospitals by provinces for 
selected years from 1946 to 1966 is contained in Ap­ 
pendix Tables A-14 to A-20, and A-28 to A-31. 

18Average bed size varies a great deal among provinces. 
In 1966 it ranged from a high of 198.4 beds in Ontario 
and 193.6 beds in Quebec to a low of 54.4 beds in 
Saskatchewan and 65.7 in Newfoundland. See Appendix 
Table A-14. 
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Canadian Hospital Costs and Efficiency 

In contrast, the number of beds set up in these hospitals 
accounted for only 21.6 per cent of all beds set up in 
the 871 budget review general hospitals.19 

The average percentage occupancy of operating 
public general and allied special hospitals in Canada was 
80.2 per cent in 1967 as shown in Table 2-7. This figure 
has remained relatively constant since 1953. The lowest 
point reached was 78.7 per cent in 1955 and the highest 
was 83.2 per cent in 1961. 

Similarly, percentage occupancy does not vary 
a great deal by province.2o 

In 1967, the highest percentage occupancy in 
operating public general and allied special hospitals was 
83.8 per cent in British Columbia, and the lowest was 
69.6 per cent in Prince Edward Island. 

In contrast, percentage occupancy does vary a 
great deal by size and type of hospital. Small hospitals 
usually have the lowest occupancy rates. For example, 
in budget review general hospitals in 1965, the percent­ 
age occupancy was 53.1 per cent in hospitals with a rated 
bed capacity of 1 to 9 beds and was 86.3 per cent in hos­ 
pitals with 500 to 999 beds. Finally, of budget review 
hospitals in Canada in 1965, those called chronic hos­ 
pitals had an occupancy rate of 91.4 per cent; general 
hospitals, 80.5 per cent. 

19For similar information for each province, see Appendix 
Tables A-28 to A-31; for other years, see Department of 
National Health and Welfare, Annual Report: Hospital 
Insurance and Diagnostic Services Act (Ottawa: Depart­ 
ment of National Health and Welfare), 1964, 1965 and 
1966. 

Budget review hospitals are all but the same as operating 
public general and allied special hospitals. 

2oFor detailed provincial data on occupancy rates, by 
size and type of hospital, see Appendix Tables A-32 and 
A-33 respectively; for other years, see footnote 21. 





Canadian Hospital Costs and Efficiency 

Factors of Production within the Hospital -­ 
Accompanying tfie slowly increasing bed size of the average 
Canadian public general and allied special hospital has 
been fairly sharp increases in the volume of inputs in the 
average hospital.21 The average number of hours worked 
per hospital has increased from 273,100 hours in 1954 to 
464,800 hours in 1966, and gross wages and salaries have 
increased from $156.8 million to $836.1 million over the 
same period.22 This corresponds to an increase in the 
number of hospital personnel per 100 beds from 119.8 in 
1946 to 211 in 1966 as shown in Table 2-8. Similarly, 
the number of X-ray machines and attachments increased 
from 2.30 per hospital in 1954 to 4.96 in 1966.23 

These increases in the quantity of resources 
used in the average hospital are matched by apparent 
changes in the quality of resources used. The proportion 
of graduate nurses (registered) of all nurses in public 
general and allied special hospitals increased from 
51.7 per cent in 1946 to 68.2 per cent in 1966 as shown 
in Table 2-9. One factor that might have tended to offset 
these changes in quality is the slow trend towards the 
use of more part-time personnel in hospitals. In 1954, 
full-time personnel accounted for 93~1 per cent of the 
hospital labour force; by 1966, the corresponding figure 
was 88.6 per cent.24 

In total, however, gross wages and salaries 
represent an increasing percentage of hospital expendi­ 
tures. The data presented in Table 2-10 indicate that the 
payments to hospital manpower accounted for 58.8 per cent 
of expenditures in 1954 and for 65.5 per cent in 1966. In­ 
deed, the salary component of expenditures in public general 
and allied special hospitals increased over 400 per cent 
from $156.8 million in 1954 to $836.1 million in 1966, 
while the value of plant fund assets grew by some 400 per 
cent from $371.6 million to $1,990.3 million over the 
slightly longer period from 1951 to 1966. It would thus 
seem that the cost of hospital manpower has been growing 
at a somewhat faster rate (a crudely estimated average of 
36 per cent yearly) than has physical capital (a crudely 
estimated average of 29 per cent yearly) .25 

21Appendix Tables A-IS to A-20 contain provincial data 
on these changes. 

22See Appendix Tables A-IO, A-II and A-12. 
23See Appendix Table A-16. 
24See Appendix Table A-20. 
25See Appendix Tables A-12 and A-13. 
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Canadian Hospital Costs and Efficien..cy 

These increases in the quantity and quality of 
resources used in the average hospital should, when taken 
together, be reflected in a very sharp rise in the total 
dollar value of resources employed in the average hospital. 
This is indeed the case~ The value of these resources 
increased slightly less than 700 per cent over the period 
1946 to 1966, from $164,700 to $1,295,000 per hospital. 
The individual hospital plant has thus become a much more 
capital- and labour-intensive unit than it was in the 
early 1950's. 

Outputs 

There would appear to be at least two principal 
ways in which the output of hospitals could be measured 
by the quantity or dollar value of goods and services 
rendered, and by changes in the level of health. Since 
changes in the latter are due to a number of factors, we 
concentrate on the former.26 We have already looked at 
the dollar value of hospital services rendered; it has 
increased rapidly in the postwar period. 

Comprehensive indicators of the quantity of 
hospital goods and services are somewhat more difficult 
to obtain for the postwar period.27 We might look at 
four rough indicators. First, the average daily number 
of patients receiving care in Canadian public general and 
allied special hospitals has increased over 60 per cent 
from 59,912 persons in 1953 to 100,841 in 1967. Relevant 
annual data for Canada and the provinces are presented in 
Table 2-11. We might note that the 60 per cent increase 
in the average daily number of patients receiving care, 
as noted above, translates into an increase in patient­ 
days per capita of 1.4 to 1.8 days. 

26 

26An evaluation of the social, economic, and demographic 
determinants of the level of mortality in Canada in the 
postwar period is the subject of my recently completed 
research project, "Health, Health Care Resources and 
Levels of Living in Canada, 1946-64" (Queen's Uni­ 
versity, unpuPlished). 

27The annual DBS publication, Hospital Statistics, 
Volume II - Hospital Services, contains excellent data 
on the quantity of different services provided. These 
data, however, relate by and large to a single year 
only. It is thus somewhat difficult to obtain a his­ 
torical perspective of changes in output. 



al 
M 
.Q 
fll 
E-< 

NI.ONNC' 

Ol{')ON\O 
r"MO"IOO\D 
C---N~CDC:O 

co ON "<;I'N 
qoM\OON 
NCDO"IOL!) 

NNr--.\ON 

MqoOr-iM 
O\Drir---.....t 
r---.....tll)\ON 

WNOO"lll') ~OOOMO N"d'OO"lN 

r-- 00 CO CO C"\ 

...-i\o\o['f' 

..-i\OOCO(X) 
NMOOO,...-t 
lI)..:::rl{')I.D~ 

MMMMM 

...., 
<! o 

O'II"r-iNf' 

""'0'\0['\.0 
\OO'\II'I\OM 
COQO.....tM 

al ::s o 

OO\O,....j(")r" 

I.DM<o::rCO\O 
\.D COM r---rl 
O"ICX)['rlr-l 

Mf'rr')Nri 

OOrlOqoN 
NNLOl()O'I 
('00000'10'\ 

M II"Ill'I 00 li) 

romoNo 
q<QOOMM 
rlNNM"d' 

NNNNN 

H qo l'-if'" I.l"I \0 

NOOl.D\OlI) 
ll)\OlI"IOO 
MMC"')qoqo 

t'--f"'"-U1MM 

\Of'Ml'll) 
O"d'NNN 
MM<o::rqoqo 

'Q"l.(")o\Orl 

N,-if .... \0 "dl 
rlO'\NMM 
O'I,-iCOMOO 

fll 

'" fll 
<! 
fll 
U 

M qo 1/1\.0 [' 
lI'll.(")U')LOlO 
0'10'10'\ 0\ 0\ 
rlrlrl.....-lrl 

f"'--O'\COMM 

M['OOrlc:o 
r--r--OOI.D 
f'O'INLn\O 

...-iNOOM 
NNNNN 

MNNNN 

\OMOoo\.O 

M..;:f'MMM 
rl('l"')C"\IOOl() 
qor---OOOOO"l 

NNNNN 

U")I'NU')O 

rl"dlrlM"d' 
Nqor---CO<o::!' 
U")U"!l{')U")\O 

OOO'lOrlN 
ll"ILO\.01.D1.D 
0'10\0'\ 0\ 0'1 
r-irlrlr-lrl 

27 

O\Ol{')<qI\o 

oq+O'\\ON\D 
oQIMU1CO\O 
OOOOOOCOCD 

\DI.OMMN 

r-iMrlNIJ"'J 
COMNc:or-­ 
['NNO"Ir--- 

ONOOOM 

I"'...-icocoqo 

['OO'\O\M 
eo œ co N co 
000'\ 0'\ a 0 

NNNMM 

MMMMM 

OrlO'\rlrl 

Nr-\r-ICO\D 
\o['NO"ILn 
000000'\..-4 

ONU")CX)O 
O'IO"tO'lO'\O 

M 

M<o::2Ill"I\O[, 
I.D \.CI \.0 ID \0 
0"10'\0'\ 0'\(" 
r-Irl.-4rlrl 

<! 
al 
al ::s 
o 

H 

al 
tl 

'"' ::s o 
CI) 



Canadian Hospital Costs and Efficiency 

Second, the mean stay of adults and children 
leaving these hospitals has increased slowly over the same 
pe~iod, from 10.9 days in 1953 to 11.5 days in 1967.28 
Of course, changes in the average length of stay can, and 
perhaps in this case does, reflect a change in the type 
of care provided rather than in the quality of care pro­ 
vided. For example, the increasing use of hospitals for 
geriatric care may increase average length of stay in a 
direct way. In contrast, the increased length of stay 
of patients in given illness categories for example, 
maternity patients -- probably reflects an increase in 
the quality of care provided. 

Third, almost all births now take place in 
hospitals. In 1946, 67.6 per cent of all births took 
place in hospital; by 1966, the corresponding figure was 
99.2 per cent. Furthermore, there was almost no varia­ 
tion in this latter figure among the provinces; in every 
province in 1966 more than 99 per cent of all births took 
place in hospital.29 

Finally, the number of deaths occurring in 
hospital is rising rapidly. As shown by the data in 
Table 2-12, in 1946 only 46 per cent of all deaths took 
place in hospital. By 1966, the corresponding figure was 
66.6 per cent. The scope for a continued rise in the use 
of hospitals for geriatric care, and the possibility that 
hospitals so used are not designed specifically to provide 
such care, seems to suggest the paramount need of a de­ 
tailed study of the social, economic, and demographic 
determinants of the percentage of deaths occurring in 
hospital.3o 

We might note briefly the data on infant mor­ 
tality and life expectancy in Canada and the provinces 
in the postwar period.31 Infant deaths per 1,000 live 
births decreased from 47.8 to 23.1 in 1966. In contrast, 
average life expectancy at 40 years of age, for males, 
has increased only very slowly from 31.9 years in 1941 
to 33 years in 1961. 

28For provincial data for the years 1953 to 1967, see 
Appendix Table A-S. 

Similar data on the number of admissions per bed 
are presented in Appendix Table A-3. 

29See Appendix Table A-21. 

30Provincial and Canadian data on the number of deaths 
per 1,000 separations annually, for the period 1953 
to 1967, are presented in Appendix Table A-4. 

31For the detailed data, see Appendix Tables A-22 and 
A-23. 
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Length of Stay: 

Average length of stay (days) 
1950 

-- 1967 
10.4 
10.2 

8.1 
8.3 

Table 2-13 

COMPARISON OF HOSPITAL COSTS AND UTILIZATION 
CANADA AND UNITED STATES, 1950-67 

Canada United States 

Hospital Expenditures: 

Average annual percentage increase, 1950-67, in: 
Total hospital costs 
Population 
Use per person 
Cost of living(l) 
Hospital costs not due to increased use(2) 

or cost of living 

13.8 10.8 
2.3 1.6 
1.5 1.4 
2.4 2.0 

6.9 5.5 

Personnel: 

Ratio of total professional personnel per 
100 hospital beds, 1966 

Ratio of graduate nurses per 100 hospital 
beds, 1966 

42.67 34.70 

26.54 18.41 

Relative Size of the Health Sector: 

Total health care expenditures(3) as percentage 
of GNP, 1955 

Total health care expenditures as percentage 
of GNP, 1965 

Hospital expenditures as percentage of GNP 
1955 

-- 1965 

3.2 4.0 

4.7 5.1 

1.8 
2.8 

1.5 
2.0 

(1) Indicated by Consumer Price Indexes. 

(2) Included are increases in population and increases in use per person. 

(3) Excludes expenditures on nonprescription drugs in Canada and 
expenditures on nonpersonal public health care in both countries. 

Source: R. Anderson and J. T. Hull, "Hospital Utilization and Cost Trends 
in Canada and the United States", Health Services Research, 
vol. 4, Fall 1969, pp. 198-222. 
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Historical Review 

Canada-U.S. Comparisons 

In Table 2-13 we set forth comparisons of some 
of the more important aspects of hospital costs and utiliz­ 
ation in Canada and the United States.32 The apparently 
greater quantity and quality of manpower per 100 beds in 
Canada is noteworthy. So also is the relatively larger 
size of the Canadian hospital subsector in contrast with 
the relatively larger U.S. health care sector worthy of 
consideration. 

Conclusions 

The number of patient-days of care in hospitals 
has increased not only absolutely but also on a per capita 
basis. Though these changes account for part of the in­ 
crease in costs, probably an equally, if not more, impor­ 
tant reason for the dramatic increases in hospital costs 
is the apparent increased quantity and quality of the human 
and nonhuman resources that are used to provide a given 
hospital service. Noting that the health of Canadians, 
as measured in terms of life expectancy for example,33 

32Because the task of compiling the information presented 
in this table is a formidable one in itself, we have 
used the data presented by the authors noted in the 
source of Table 2-11. 

33Ideally, one would also like a measure of aspects of 
health other than mortality, such as morbidity. Ac­ 
curate and comparable data on the latter are simply not 
available. For example, days spent in hospital seem to 
be largely a'function of the availability of hospital 
beds; the number of notifiable communicable diseases 
reported seems to be closely dependent on the avail­ 
ability of physicians and on their customary habits; 
suicides are most likely to be a less-than-adequate 
indicator of the mental well-being of the individuals 
in a community because reporting is dependent on the 
cultural, religious character of individual communities. 
Casual observation of the available data seems to sug­ 
gest that, though the nature of morbidity has changed 
from that caused by physical ill-health to that caused 
by mental ill-health, the absolute level of morbidity 
may not have fallen any more quickly, if indeed as 
quickly, as the level of mortality. 
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has changed only slowly, there is reason to believe that 
hospital resources are not employed efficiently 04 if 
they are, th8y are allocated to the provision of care 
that, rather than prolong life, makes the given life 
span a healthier one.34 

34There are, of course, at least two other possibilities. 
First the environment in which we live might have be­ 
come much more unhealthy. Thus an increasing bundle 
of health care resources would be required to maintain 
the present health status. Second, there might of 
course be increasing costs (decreasing returns) asso­ 
ciated with achieving further reductions in the level 
of mortality. The substantially higher levels of 
health found in several European countries, however, 
suggests that there is room for a great deal of im­ 
provement yet before we reach the stage whereat further 
improvements are achieved only with large resource ex­ 
penditures. Moreover, the rate of improvement in these 
levels -- for example, in lowering infant mortality -­ 
is much higher in several countries other than Canada. 
Finally, there would seem to be little information to 
verify that the Canadian environment had changed for 
the worst while that of other countries had not. 
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CHAPTER 3 

HOSPITAL COSTS AND EFFICIENCY 

Two methods Qf approach are employed in our 
exploration of hospital costs and efficiency: the esti­ 
mation of cost functions, and the estimation of production 
functions.1 Two principal goals are sought in both cases. 
First, we are interested in determining if there appears 
to be a set of forces that bear systematically on the cost 
and output decisions of those persons responsible for 
administering hospitals. Second, we seek information on 
the nature of any such systematic relationships between 
cost and out~ut and between output and input that are 
found to exist. 

lStudies of hospital costs based on U.S. data include the 
following: R. E. Berry, Jr., "Returns to Scale in the 
Production of Hospital Sources", Health Services Research, 
vol. 2 (Summer 1967), pp. 123-139; M! L. Ingbar and 
L. D. Taylor, Hospital Costs in Massachusetts (Cambridge: 
Harvard University Press, 1968); P. J. Feldstein, An 
Empirical Investigation of the Marginal Cost of Hospital 
Services (Chicago: Graduate Program in Hospital Adminis­ 
tration, 1961); W. J. Carr and P. J. Feldstein, "The 
Relationship of Cost to Hospital Size", Inquiry, vol. 4 
(June 1967), pp. 45-65; and K. K. Ro, "Determinants of 
Hospital Costs", Yale Economic Essays, vol. 8 (Fall 1968), 
pp. 185-257. 

A major study of both cost and production functions based 
on data for hospitals in the United Kingdom is that of 
M. S. Feldstein, Economic Analysis and Health Service 
Efficiency (Chicago: Markham Publishing Company, 1968). 
Finally, there are at least four studies based on Canadian 
data that are at various stages of completion. J. Krushna 
has studied hospital costs in total and by different 
departments among Ontario hospitals; the Econometric 
Research Staff (D. R. Allen and D. Featherstone), 
Dominion Bureau of Statistics, has completed a study of 
costs in Ontario public general hospitals of 50 beds or 
more; K. Hay and H. J. Kieferle have been directing a 
study of costs in some 75 teaching hospitals in Canada 
for the Association of Canadian Medical Colleges; and 
Robert Evans, "Behavioural" Cost Functions for Hospitals, 
Discussion Paper No. 38, Department of Economics, Uni­ 
versity of British Columbia, April 1970. 
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We also use the first approach, that of esti­ 
mating cost functions, to examine the direction and size 
of the effect on hospital costs of several variables other 
than output. Among the additional variables considered 
are capacity utilization, intern and nurses' training 
programs, average length of stay, etc. 

34 

With regard to both methods of approach, our 
data relate to all general and special hospitals in Canada 
in 1966.2 There were 1,266 such hospitals in that year. 
And for each hospital there were some 1,603 variables 
describing inputs, production processes and outputs in 
either physical or financial terms.3 

Cost and production functions were generally 
estimated for different subgroups of the total number of 
hospitals. These subgroups were formed by alternately 
classifying hospitals by province, by type of ownership, 
by type of operation, and by bed size. 

Cost Functions 

Introduction 

Our first task is to determine whether a close 
relationship exists between costs and output. Success in 
this direction would seem to suggest the existence of a 
set of forces that systematically bear on cost and output 
decisions. In order to conduct this first test, however, 
we must postulate the nature of the relationship that we 
expect to exist between costs and output. Depending on 
the goodness of this choice, then, the results used to 
test for the existence of a relationship may also be those 
required to determine the nature of the relationship. 

2Dominion Bureau of Statistics, Institutions Section, 
"Hospital Statistics, 1966", HS-l and HS-2 Computer 
Tapes (Ottawa). 

3These variables and their definitions are set out in: 
Dominion Bureau of Statistics and Department of National 
Health and Welfare, 1966 Instructions and Definitions 
for the Annual Return of Hospitals, Part I: Facilities 
and Services, Form HS-li and Part II: Financial Return, 
Form HS-2 (Ottawa: Queen's Printer). 
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Postulated Relationship 

The most general relationship between costs and 
output that might be estimated as a starting point is one 
traditionally set out in economic theory textbooks. It 
allows for the possibility that average costs -- that is, 
cost per unit of output -- might decline over some initial 
range of output as output increased, would then perhaps 
be constant over a second range as output increased fur­ 
ther, and finally would increase over a third range as 
output increased still further. 

The economic significance of this relationship 
is that it allows for the presence of internal economies 
and diseconomies of the scale of output. For example, 
over the initial range, as output grows, the division and 
specialization of labour, along with the use of capital 
equipment more compatible with the requirements of the 
particular production process, may result in falling aver­ 
age costs. As output grows further, internal diseconomies 
may appear in the form of proportionately larger labour­ 
management costs and the like. At some stage, diseconomies 
associated with increased levels of production may just 
offset economies associated with the increased use of 
capital. Finally, as output grows in some third stage, 
the diseconomies begin to outweigh the economies, and as 
a result average costs begin to rise. 

Following this general approach to the nature 
of the relationship between costs and output, we have 
estimated the cost functions of the following form: 

where TC represents total costs, ao is a constant, x 
represents total output, and al and a2 are parameters 
which indicate the change in total costs following a 
change in output. 

By dividing both sides of the above equation 
once estimated by x, we are able to obtain a crude aver­ 
age cost function of the following form: 

AC 
_ao = + al + a2x x 

where AC represents average costs. If the first and 
third terms on the right-hand side of this equation are 
positive, then the traditional U-shaped average cost 
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curve would obtain. Strictly, the relative magnitudes of 
the parameters should also be considered. For example, 
they might be such that either increasing or decreasing 
costs were indicated by positive first and third terms. 
This qualification must also be attached to the following 
statements. Continually decrèasing average costs (in­ 
creasing returns to scale of output) would be in evidence 
if the first term were positive and the third negative. 
In contrast, continually increasing average costs (de­ 
creasing returns to scale of output) would be indicated 
by a negative first term and a positive third term. The 
unexpected inverted U-shaped average cost curve would be 
found to exist if the estimated total cost function when 
divided by x contained a negative first and third term 
along with, of course, a positive second term. Finally, 
constant average costs (constant returns to scale of out­ 
put) would be indicated by first and third terms which 
were both small and insignificant. 

We have also chosen to estimate a simple linear 
function relating total costs to output. It has the fol­ 
lowing form: 

If we divide all terms of the above equation by x, we 
obtain the following average cost function: 

ao AC = -- + al x 

In this case, we preclude the possibility of obtaining 
either traditional U-shaped or unexpected inverted U-shaped 
average cost curves. Indeed, there are only three pos­ 
sible types of average cost curves that can be found. If 
the first term of the right-hand side of this equation is 
positive, decreasing average costs are indicated; if it 
is negative, increasing average costs are indicated; and 
if it is small and insignificant, constant average costs 
are indicated. 

Our decision to employ the above form in addi­ 
tion to the more traditional one follows from a review of 
the nature of the process of providing hospital care. 
First of all, a hospital with its beds and specific medi­ 
cal equipment represents a fairly substantial input of 
physical capital. Second, a large number of the personnel 
who work in hospitals have substantial amounts of human 
capital. For example, interns, residents and graduate 
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nurses have a number of years of formal education and 
specific training. Taken together, these two facts about 
the nature of hospitals lead to an expectation that the 
provision of hospital care should be characterized by 
decreasing average costs of production.4 

Some newly constructed or enlarged hospitals 
may be operating at much less than full or optimal capac­ 
ity. Such a situation is of course not necessarily sub­ 
optimal in the longer run. Such hospitals may be designed 
efficiently to reach full capacity in the future. For 
the present however they may be in some sense underused. 
Accordingly, average costs may be higher than they might 
otherwise be if the hospital were older. In order to 
account for this influence on costs, we have usually 
included in our cost function a variable that indicates 
the percentage of rated bed capacity that is normally 
occupied. 

Measures of Total Cost 

We have used the following three measures of 
total cost: total operating costs plus the sum of esti­ 
mated depreciation on buildings, land, improvements, and 
major equipment; total operating costs plus one-tenth of 
the total value of plant assets including land, buildings 
and ma~or and minor equipment; and total operating costs 
alone. We might note that success in obtaining estimates 
of capital plant has permitted a more thorough study of 
hospital costs than has been possible in many studies car­ 
ried out previously. The last measure has been included 
in an attempt to produce results that are comparable to 

4This expectation was set out in 1967 when the outlines 
of what has become this present research project were 
first drafted. 

We might note that the empirical evidence from the 
studies noted above is mixed; those by Berry, by Carr, 
by P. Feldstein, and by Ro, generally support the hypoth- 
esis of decreasing average costs per unit of output. 

sTables which contain the mean values of the different 
variables employed will be made available to the reader 
on request. 
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those stemming from projects in which an estimate of 
capital plant was unavailable.G 

Measures of Output 

Four measures of output have been used in our 
estimation of cost functions.7 We have used the number 
of patient-days, the number of admissions, and rated bed 
capacity in order to obtain results that are comparable 
with those of other studies. In addition, however, we 
have calculated a measure of composite output.8 It is ob­ 
tained by summing the weighted quantities of 13 different 
hospital services. These include, in turn, adult- and 
pediatric-patient-days, newborn-patient-days, diagnostic 
X-rays, laboratory examinations, electrocardiograms, 
electroencephalograms, therapeutic X-ray treatments, minor 
operations, major operations, obstetrical deliveries, 
physiotherapy treatments, emergency visits, and organized 
outpatient visits. The weights, estimated by H. A. Cohen,9 
relate the average cost in dollars, including overhead, of 
each service relative to the cost of an adult-patient-day. 

GAn attempt to adjust the wage and salary component of 
total costs by using available data on salary ranges was 
unsuccessful. So also was an attempt to use recently 
published and unpublished data on nurses' salaries; see 
Dominion Bureau of Statistics, Annual Salaries of Hos­ 
pital Nursing Personnel, 1968 (Ottawa: Queen's Printer, 
1969). The problem was that data are not available 
giving an average salary for a given quality (age, edu­ 
cational background, years of experience) of nurses who 
could be found working in sufficient numbers in every 
hospital. As it turns out, the quality of nurses of a 
given occupational grouping such as graduate general 
duty nurses probably varies more than does wage rates 
for a given quality of nurse. 

7Appendix Table B-1 contains the simple correlation co­ 
efficients estimated among 25 different measures of the 
quantity and quality of hospital care. 

8The estimated relationship between this measure of 
composite output and rated bed capacity is set out in 
Appendix Tables B-33 and B-34. 

9H. A. Cohen, "Variations in Cost Among Hospitals of 
Different Sizes", Southern Economic Journal, vol. 33 
(January 1967), pp. 355-366. 
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Again, success in obtaining data on these different hos­ 
pital services has permitted a more thorough evaluation 
of hospital costs than has commonly been possible. 

Because our output measure relates to the quan­ 
tity of output only, we have included on occasion dummy 
variables to indicate the existence of health care educa­ 
tion and training programs. The presence of such programs 
usually results in the provision of both a larger quantity 
and a higher quality of health goods and services to a 
patient with a given complaint than would be provided in 
other hospitals.lo One dummy variable indicates the 
presence of a program for educating and training interns; 
the second indicates the existence of a nurses' training 
program. 

The Overall Statistical Relationship 
Between Costs and Output 

All of approximately 310 estimated cost func­ 
tions indicated the existence of a significant overall 
relationship between costs and output.II Though the cal­ 
culated H2 ranged from .434 to .998, the vast majority 
of them were above .700. The equations estimated from the 
subgroups of hospitals by province, type of service, and 
type of operation had the highest HZ, usually over .850. 
In contrast, those estimated from the subgroups of public 
general hospitals by bed size had H2 in a lower range, 
from .435 to .812. Without question, these results sug­ 
gest the existence of a set of systematic forces that 
bear on the cost and output decisions of hospital adminis­ 
trators. 

The Nature of the Average Cost Curve 

When rated bed capacity, patient-days, or ad­ 
missions were used as the measure of output, increasing 
average cost curves were generally indicated for subgroups 
of hospitals classified by province.I2 This was so, 

IOL• Lipworth, F.A.H. Lee, and F. N. Morris, "Case-Fatality 
in Teaching and Non-Teaching Hospitals, 1956-59", Medical 
Care, vol. 1 (April-June 1963), pp. 71-76. 

IISee Appendix Tables B-2 through B-32 for the detailed 
statistical results. 

12See Appendix Tables B-2 through B-6. The only explan­ 
atory variables contained in these equations were the 
selected measure of output and this variable squared. 
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regardless of whether costs were measured by total oper­ 
ating costs only or by these plus estimated depreciation. 
In.contrast, when our measure of composite output was 
included, the average cost curves indicated a variety 
of shapes: constant, U-shaped, inverted U-shaped, and 
decreasing costS.13 

The addition of the capacity utilization vari­ 
able to composite output, and composite output squared, 
gave rise to decreasing average cost curves and U-shaped 
curves.14 The further addition of the two dummy variables 
indicating the presence of either or both an intern train­ 
ing program and a nurses' training program ?ave rise to 
predominantly U-shaped average cost curves. 5 

Employing the alternative linear form of the 
total cost function, we obtained results that su?~ested 
the existence of decreasing average cost curves. This 
was so, for the equation that included composite output 
and capacity utilization and for that including these two 
variables and also the two dummy variables indicating the 
existence of health care educational and training pro­ 
grams.17 Interestingly, when capacity utilization is 
omitted from the latter equation, the results are mixed; 
they suggest the presence of predominantly increasing 
cost curves. IS 

I3See Appendix Table B-7. 

I4See Appendix Table B-8. Small, insignificant regression 
coefficients for composite output squared have been con­ 
sidered in arriving at the above result: for example, 
of eight positive regression coefficients for this 
variable, most are small and all but two are signifi­ 
cant. 

I5See Appendix Table B-9. 

I6See Appendix Tables B-IO through B-19. 

I7In particular, see Appendix Tables B-IO and B-12. 

ISSee Appendix Table B-ll. The problem of multicollinear­ 
ity· among the explanatory variables of these and the 
other cost functions estimated is generally not thought 
to be serious; caution must be used, however, in inter­ 
preting the size and significance of individual regres­ 
sion coefficients. 
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Our estimation of cost functions using data on 
public general hospitals classified by bed size produced 
results that suggested more firmly the existence of de­ 
creasing average cost curves.19 This was generally so, 
whether the quadratic form or the linear form of the cost 
function was used; whether anyone of the three measures 
of total costs was used; and whether the capacity utiliz­ 
ation and/or two education dummy variables were also 
included as explanatory variables. 

The estimation of cost function for subgroups 
of hospitals classified by type of operation and type of 
service also supported the hypothesis of decreasing aver­ 
age cost.20 When classified by type of operation, the 
three major groups of hospitals (those classified as lay 
corporations, 373; as religious organizations, 249; and 
as municipal organizations, 300) all appeared to be 
characterized by decreasing average cost curves. Simi­ 
larly, all groups of hospitals classified by type of 
service, including the 851 general hospitals, appeared 
to have decreasing average costs. 

Though our results are not conclusive, the 
weight of the evidence is in support of the existence of 
decreasing average cost curves in Canadian hospitals. 

Capacity Utilization 

Theoretically, we would expect average costs 
per unit of output to fall as the level of output grew 
in a given hospital over some initial range. Over a 
second range, we would expect average costs to rise as 
output grew still further. The size of this second range 
may in practice be quite small, however, if there are 
fairly rigid patterns of patient movement through a hos­ 
pital. For example, hospital administrators under the 
direction of boards of directors, trustees, physicians, 
and the like, may find it difficult to increase the flow 
of patients through hospital, even if the demand for 
hospital care far outstrips the availability of hospital 
facilities. To the extent that such rigidities exist, 
the second range may, if it exists at all, be very small. 

19See Appendix Tables B-20 through B-29. 

20See Appendix Tables B-30 to B-32. 
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On the whole, it seems reasonable to predict a negative 
relationship between average costs and capacity utilization. 
If the second range noted above is of greater significance, 
we would perhaps find a positive relationship for hospitals 
in provinces with hi~h levels of capacity utilization, and 
for large hospitals. 1 

The regression coefficient for capacity utiliz­ 
ation was negative in the vast majority of some 230 esti­ 
mated cost functions in which it was included. It was 
usually significantly negative. In those cases in which 
it was positive, it was frequently insignificant. Inter­ 
estingly, it was positive in a number of equations relating 
to British Columbia and Manitoba; both of these provinces 
have higher average percentage occupancy -- 83.8 and 82.7, 
respectively -- than the Canadian average of 80.2 per cent 
in 1967.22 In a similar manner, the effect of capacity 
utilization on costs was sometimes estimated as positive 
for public general hospitals of 500 to 999 beds, and more 
often for this same type of hospital with 1,000 beds and 
over. In contrast, however, it was estimated as negative 
for chronic and convalescent hospitals, even though chronic 
hospitals have very high levels of occupancy -- 91.4 per 
cent in 1965.23 The rate of turnover in these hospitals 
is also much lowe~ however, which may tend to offset the 
effect on costs of high occupancy levels. 

Health Care Education and Training Programs 

There seems little doubt that the existence of 
either or both intern and nurses' training programs in a 
hospital will result in greater quantities and a higher 
quality of care being provided to a patient with a given 
complaint. Our composite measure of output probably con­ 
trols adequately for the effect on costs of increased 
quantities of health care.· The dummy variables, which 
take a value of zero if there is no such program and a 
value of one if there is, represent our attempt to eval­ 
uate the effect on costs of, among other things, a higher 
quality of health care associated with the presence of 
such education and training programs -- in particular, with 
the presence of a better quality of all types of health 

21See Appendix Table A-32 for data on the high levels of 
capacity utilization in large hospitals. 

22See Table 2-7. 

23See Appendix Table A-33. 
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care personnel. Clearly, we expect to find a positive 
relationship between costs and the presence of these 
programs. Significant positive regression coefficients 
will then in turn reflect consistency of the data with 
the proposition that these programs do result in a higher 
quality of hospital care. 

Of some 100 estimated cost functions in which 
the two dummy variables were included, both were shown 
to have a positive relationship with costs in more than 
75 per cent of the cases. The dummy variable relating to 
the presence of an intern program was positive marginally 
more often than was the one relating to the presence of 
a nurses' training program. In almost all of these cases, 
the regression coefficient was significantly positive. 

Average Length of Stay 

Though longer stays in hospital for the care 
of a given complaint may in some sense represent a higher 
quality of care, they probably also indicate the ineffi­ 
cient use of hospital resources. Once a patient has 
received the health goods and services that can only be 
obtained from well-equipped and well-staffed hospitals, 
he should probably be transferred to a less-intensive­ 
care unit for the "hotel" type care required during con­ 
valescence. The extent to which a hospital provides hotel 
care in addition to intensive hospital care will be re­ 
flected in average costs. The hospital that has a high 
rate of flow of patients can be expected to have higher 
average costs per unit of output than one with a lower 
rate of patient flow. Notwithstanding its higher costs, 
the former may of course be the more efficient provider 
of hospital care. We thus expect to find a negative 
relationship between average length of stay and average 
costs. 

Average length of stay was included as an ex­ 
planatory variable in three sets of equations.24 Its 
estimated regression coefficient was negative in 16 of 
29 possible cases; it was often significantly negative. 
In the 13 positive cases, it was seldom significantly 
positive. 

24See Appendix Tables B-13, B-19 and B-27. 
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The Quality of Hospital Care 

As we have noted above, our composite measure of 
output does no.t include a consideration of the quality of 
the hospital care provided. Similarly, while our health 
care education and training dummy variables may account for 
some of the differences in the quality of care provided in 
"teaching" and "nonteaching" hospitals, they cannot, for 
example, account for differences in quality between each 
of these two groups of hospitals taken separately. We have 
thus included in turn, as explanatory variables, three 
measures of the quality of hospital care; these are the 
number of staphylococcal infections among newborn plus the 
number of postoperative infections, the number of deaths 
occurring in the hospital, and the number of deaths occur­ 
ring during and after operations. 

There would appear to be two counterbalancing 
hypotheses that could be advanced on the nature of the 
relationship between quality of care and costs. On the 
one hand, a high quality of care will probably involve the 
use of a proportionately large volume of hospital resources; 
thus we might expect a negative relationship between costs 
and the measures of quality set out above. On the other 
hand, a poor quality of health care may be the result of 
an inefficiently designed, equipped, staffed, or organized 
hospital; in this case, a poor quality of care might be 
associated with proportionately high costs. 

Of the 34 equations in which one of these measures 
of quality was included as an explanatory variable, the 
estimated regression coefficient for quality was positive 
in 24 cases.25 Moreover, it was often significantly posi­ 
tive. These results are consistent with the hypothesis 
that poor quality of health is associated with inefficiency 
and thus, in turn, with high costs of production. 

Nature of Hospital Personnel 

The labour market in a particular community might 
well be such that there is either a high ratio of part-time 
to full-time personnel or a high ratio of staff separations 
to the total number of full-time staff. If either or both 
of these ratios are relatively high in a hospital, we can 
expect in turn the average costs per unit of output to be 
relatively high in these hospitals. 
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In the 10 equations in which each of these was 
added separately as an explanatory variable, the estimated 
regression coefficient was positive in 8 of 10 cases.26 
There would thus seem to be substantial support for the 
above hypothesis. 

Diseconomies of Scale of Output 

Introduction 

We now attempt to throw more light on aspects 
of the production process that might give rise to internal 
diseconomies of scale of output. In particular, we examine 
the linear relationship between a varying set of explan­ 
atory factors and each of administration expenses, staff 
separations, and accumulated paid hours of hospital per­ 
sonnel. 

Administration Expenses 

Traditionally, there are thought to be internal 
diseconomies associated with overall administrative acti­ 
vities as the level of output increases. When these exist, 
they probably result from increasing costs associated with 
the management and organization of the labour input. A 
firm prediction of a positive relationship between output 
and administrative expenses per unit of output can probably 
not be made for the whole range of levels of output; but 
certainly as large hospitals grow yet larger and output 
yet greater, per-unit administration expenses can probably 
be expected to increase also. 

The first equation estimated related adminis­ 
tration expenses to composite output and composite output 
squared for hospitals classified by province.27 With H2 
ranging from .901 to .993, the overall relationship was 
decidedly significant. In six provinces, the average 
administration expenses per unit of output were estimated 
to be U-shaped; in two, to be inverted U-shaped; and in 
the last two, one to be increasing and the other decreas­ 
ing. 

26See Appendix Tables B-18 and B-19. 

27See Appendix Table B-35. 
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The second equation related administration ex­ 
penses to composite output for hospitals classified by 
province.28 Again the overall relationship was highly 
significant, with N2 ranging from .736 to .992. In six 
provinces the relationship between average administration 
expenses and output was estimated to be positive; in the 
others, to be negative. 

Our final equation in this section related ad­ 
ministration expenses to composite output, average length 
of stay, staff separations, and the extent of part-time 
employment for the same provincial grouping of hospitals.29 
With N2 ranging from .905 to .997, the overall relation­ 
ships were decidedly significant. Moreover, in geven 
provinces, a positive relationship was estimated between 
composite output and average administration expenses. 

As we discuss staff turnover in the following 
subsection, we might confine our discussion to the results 
for average length of stay and the extent of part-time 
employment. High levels of the latter would presumably 
involve a proportionately large amount of paperwork. 
Accordingly, we would expect a positive relationship be­ 
tween administration expenses and the ratio of part-time 
to full-time personnel. In seven provinces, these expec­ 
tations were confirmed, though the regression coefficient 
was significantly positive in only one province, New 
Brunswick. 

The effect of average length of stay on adminis­ 
tration costs should probably be postulated as being nega­ 
tive; as the rate of flow of patients through a hospital 
increases, so also should the amount of paperwork increase. 
Interestingly, ~the estimated relationship was negative 
in only four provinces; it was generally significantly 
negative, however. In the remaining provinces, it was 
significantly positive in only one of the six possible 
cases. 

Staff Separations 

Clearly, proportionately high rates of turnover 
of hospital personnel are expected to raise costs -- in 
particular, administration costs. The results of the last 
equation discussed in the preceding subsection confirm 

28See Appendix Table B-36. 

29See Appendix Table B-37. 
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this hypothesis. In six provinces, a positive relation­ 
ship is found between the ratio of staff separations to 
full-time hospital personnel and administration expenses. 

Furthermore, proportionately high levels of 
staff turnover are likely to be associated with fairly 
large sizes of hospitals.3o For example, as the hospital 
becomes larger, communications between staff and adminis­ 
trators are likely to become less personal. Our test of 
this proposition involved estimating the linear relation­ 
ship between the ratio of separations to total staff and 
composite output for hospitals classified by province.31 
The overall relationship was insignificant for all prov­ 
inces. Interestingly, the regression coefficient for 
composite output was positive in six provinces and was 
significantly positive in four of these. 

Accumulated Paid Hours of Hospital Personnel 

Traditionally, internal diseconomies are thought 
to be associated with the use of proportionately large 
quantities of labour. If this is so, a given unit of out­ 
put may require a larger input of labour as the overall 
level of output grows. In any event, it is interesting 
to find out if the labour-output ratio varies systemati­ 
cally as output grows. The proposition is supported by 
the results of two sets of estimated equations for hos­ 
pitals classified by province -- one in which the total 
of accumulated paid hours of hos~ital personnel was re­ 
lated to composite output alone, 2 and the other in which 
this total was related to composite output, average length 
of stay, staff separations as a percentage of the number 
of staff, and part-time personnel as a percentage of 
full-time personnel.33 In both sets of equations, the 
overall relationship between the dependent and explanatory 
variables was highly significant, with H2 ranging from 
.939 to .993. 

30Speculative and empirical results on the effect of hos­ 
pital size on productivity, as seen through turnover of 
nurses, communications problems, etc., is reviewed by 
J.H.F. Brotherston, "The Use of the Hospital Review of 
Research in the United Kingdom", Medical Care, vol. 1 
(October-December 1963), pp. 225-231. The work reviewed 
is that of R. W. Revans, Physics in Medicine and Biology, 
vol. 7, no. 2, p. 147. 

31See Appendix Table B-38. 

32See Appendix Table B-39. 

33See Appendix Table B-40. 
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The relationship between the dependent variable 
and the three additional explanatory variables included 
in the second set of equations is expected to be negative 
for the first of these, and positive for the second and 
third. Labour input should increase as average length 
of stay decreases, as the ratio of staff separations in­ 
creases, and as the proportion of part-time personnel 
increases. The first expectation would seem to be con­ 
firmed with eight negative regression coefficients being 
estimated. The second expectation is left unconfirmed 
with an equal number of positive and negative estimated 
regression coefficients. Finally, the third expectation 
is probably also confirmed with eight positive regression 
coefficients. 

Economies of Scale of Output 

Introduction 

In a way similar to that of the preceding sec­ 
tion we explore in this section selected aspects of the 
nature of providing health care that might be reasonably 
associated with internal economies of scale of output. 
In particular, we look at asset value, numbers of medi­ 
cal staff, and the number of accumulated paid hours of 
graduate nursing personnel. 

Asset Value 

In the same way that we examined the relation­ 
ship between levels of overall labour input and levels 
of output, it is interesting to find out if the capital­ 
output ratio varies systematically with changes in the 
level of output. Our analysis of this question involved 
estimating a set of equations relating asset value to 
composite output for hospitals classified by province.34 
With ~2 ranging between .665 and .950, the overall rela­ 
tionship was found to be highly significant. Moreover, 
in seven provinces, the average value of plant assets 
per unit of output is found to decrease as output grows. 
Only in Prince Edward Island, Quebec and Alberta was this 
not the case. 
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The Number of Medical Staff 

The proportionately large amounts of human capi­ 
tal embodied in medical personnel lead one to suspect that 
the number of such personnel per unit of output might de­ 
cline as output grows. This would result from success in 
the specialization and division of such labour services. 
The set of equations estimated for hospitals classified by 
province related numbers of medical staff to composite 
output.35 The calculated H2 ranged from -.132 to 1.000i 
the results are thus somewhat mixed. Interestingly, how­ 
ever, the average number of medical staff per unit of 
output was found to increase as output grew in nine of 
ten provinces. This result may reflect, however, nothing 
more than the fact that large hospitals tend to have a 
proportionately large amount of their physicians' services 
supplied by physicians in full-time, salaried hospital 
positions. 

Accumulated Paid Hours of 
Graduate Nursing Personnel 

Such personnel also embody a substantial amount 
of human capital, though probably not nearly so much on 
an individual basis as do physicians. The relationship 
between the average input of this resource per unit of 
output and output itself is more difficult to predict. 
In order to throw light on this matter, we have estimated 
with data on subgroup~ of provincial hospitals a set of 
equations relating this variable to composite output.36 
Calculated H2 ranged from .891 to .985. In six provinces 
the relationship between output and the average input of 
graduate nurse hours per unit of output was found to be 
negative. 

Generally, it would appear that the average 
input of physical and human capital per unit of output 
declines as the level of output grows. This does not 
mean, of course, that the ultimate quality of care pro­ 
vided falls as output grows. More likely, it means that 
capital resources can generally be employed more effi­ 
ciently as the level of output grows. 

35See Appendix Table B-42. 

36See Appendix Table B-43. 
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The Use of Drugs 

Introduction 

It seems reasonable to expect that drugs could 
in some general way represent both a substitute and a 
complement for physicians' services. On the one hand, 
they might, in some hospitals in rural communities, play 
the role of a substitute for relatively scarce physicians' 
services. On the other hand, in large urban hospitals, 
they might well be used predominantly as complements to 
the services provided by physicians generally, and spe­ 
cialists in particular. 

Statistical Results 

In order to throw some light on the use of drugs, 
we estimated two equations -- one with hospitals classified 
by province, and the other with public general hospitals 
classified by bed size. In the first, we related drug 
expenditures to composite output, by itself and squared.37 
With H2 ranging from .896 to .993, the overall relationship 
was highly significant. In four provinces, aU-shaped 
relationship between output and average drug expenses per 
unit of output was estimated; in the other six provinces, 
the estimated relationship appeared to be positive. 

In the second equation, we related drug expendi­ 
tures to composite output alone.3s H2 was much lower; it 
ranged from .202 to .633. In five cases, the relationship 
between output and average drug expenditures per unit of 
output was negative; in the other four, it was positive. 

A Production Function for Hospitals 

Introduction 

A second and related way of examining the nature 
and efficiency of the process of producing hospital ser­ 
vices is through the estimation of a production function. 
Thus, instead of looking at the relationship between over­ 
all costs and overall levels of output, one can examine 
the relationship between overall levels of output and the 
level of various resource inputs measured in physical terms. 

37See Appendix Table B-44. 

3SSee Appendix Table B-45. 
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This we have done, using 1966 data for 1,266 general and 
allied special hospitals.39 

Form of the Production Function 
To Be Estl.mated 

We have used the Cobb-Douglas form of the pro­ 
duction function for our analysis: 

y = ALaKb 

where Y is our measure of output; A is a constant; Land 
K are variables indicating the input of labour and capital, 
respectively (both measured in physical units); and a and 
b are the output elasticities with respect to a change in 
the quantity of labour and capital, respectively. If the 
estimated sum of these elasticities is less than one, 
there are decreasing returns to scale; if equal to one, 
there are constant returns to scale; and if the sum is 
greater than one, then there are increasing returns to 
scale. 

Measures of Output 

Our measure of adjusted output has been the 
sole measure of output used in our estimation of the pro­ 
duction functions. At one stage, we had contemplated 
using measures of output other than adjusted output. 
However, an analysis of the relationships among 25 dif­ 
ferent measures of the quantity and quality of output 
indicated a high degree of interdependence.4o 

Measures of Inputs 

Three sets of labour and capital input variables 
have been used to estimate production functions. In the 
first set, the quantity of labour employed was measured 
by the total number of paid hours of hospital personnel 
and the quantity of capital by rated bed capacity. In 
the second set, the quantity of labour employed was indi­ 
cated by two variables -- the number of accumulated paid 
hours of graduate nursing personnel and the number of ac­ 
cumulated paid hours of other nursing personnel. The input 

39Dominion Bureau of Statistics, Institutions Section, 
"Hospital Statistics, 1966", HS-l and HS-2 Computer 
Tapes (Ottawa). 

40See Appendix Tables B-1, B-33 and B-34. 
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of capital was measured by the number of beds set up. 
Finally, in the third set, capital was again measured by 
the number of beds set up; and labour, by the number of 
medical staff. 

Statistical Results 

With respect to all production functions esti­ 
mated from various samples of hospitals, there has been 
a highly significant overall relationship between output 
and the chosen indicators of input. 

The results concerning the nature of the pro­ 
duction functions are consistent with those discu~sed in 
the previous section concerning the nature of the cost 
functions. (Again, the probable existence of multi­ 
collinearity precludes use of the estimated parameters as 
precise estimates of the relevant elasticities.) There 
appear to be increasing returns to scale; that is, a 
10 per cent increase in resources inputs is able to ac­ 
complish an increase in output of more than 10 per cent. 
Again, these increasing returns are not sharply increasing 
returns. 

With regard to the first set of input variables, 
R2 ranged from .468 to .992 in the 46 production functions 
estimated from samples of hospitals drawn by size, by 
ownership, and type of service, and by ownership and size.41 
With calculated F-values ranging up to 7.965, all but one 
of the overall estimated production functions was signi­ 
ficant. The calculated sum of the output elasticities was 
greater than one in 30 of the 46 possible cases. Though 
these sums were usually not shown to be significantly 
greater than one, the predominance of calculated signs 
greater than one gives support to the contention that 
there are increasing returns to scale in the provision 
of hospital care. 

Interestingly, of the 16 cases in which the sum 
of the output elasticities was less than one, it was sig­ 
nificantly so in 3 cases; 2 of these were for chronic 
convalescent and rehabilitation hospitals. 

41In Appendix Table B-46, which will be supplied to the 
reader on request, we have presented our detailed 
results. 
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_ With regard to the second set of input variables, 
RZ ranged from .978 to .998 for production estimated for 
hospitals classified by province; from .644 to .989, for 
those by bed size; and, excluding six Department of 
Veterans Affairs hospitals, from .985 to .990 for hospitals 
classified by type of ownership.4z For the first grouping 
of hospitals, the calculated sum of the three output elas­ 
ticities was greater than one in every case, and usually 
significantly greater than one. For the second grouping, 
the sum of the output elasticities was greater than one 
in 10 of the 12 possible cases; it was not usually signi­ 
ficantly greater than one, however. Finally, for the 
third grouping, the sum of the output elasticities was 
greater than one in 6 of 7 cases and was significantly 
greater than one in 3 of these cases. Again there would 
appear to be support for the contention that the provision 
of hospital care is subject to increasing returns to scale 
of output. 

With regard to the third set of input variables, 
ËZ ranged from .967 to .996 for the production functions 
for hospitals classified by province; from .650 to .988 
for those classified by bed size; and from .970 to .999 
for those classified by type of ownership.43 For the 
first grouping of hospitals by province, the sum of the 
calculated output elasticities was greater than one in 
every case, and usually significantly greater than one; 
for the second grouping, it was greater than one in 9 of 
11 cases and significantly greater than one in only 2 cases; 
and for the third grouping, the sum of the output elas­ 
ticities was greater than one in 6 of 9 cases, and signi­ 
ficantly greater than one in 3 of these cases. Again, 
though the evidence is not conclusive, it does offer 
strong support for the contention that there are increas­ 
ing returns in the production of hospital services. 

4ZSimilarly, Appendix Tables B-47, B-48, and B-49, res­ 
pectively, which contain our detailed results, will be 
made available to the reader on request. 

43In Appendix Tables B-50, B-51, and B-52, respectively, 
we have presented our detailed results. These will be 
made available to the reader on request. 
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Conclusions 

There are a number of important conclusions that 
seem to flow from our analysis of hospital costs. The fore­ 
most of these would probably be that the average costs per 
unit of output appear to fall as output increases. The 
curve labeled ACz in Diagram 3-1 illustrates this result. 
We should emphasize however that our analysis does not 
indicate that the "average", average cost curve is as low 
as it might be; for example, a position such as that indi­ 
cated by ACo in the diagram might be possible if hospital 
resources were more efficiently organized. Our analysis 
has merely indicated that a set of forces seems to bear 
systematically on the cost and output decisions of hospital 
administrators; we have not been able to test whether these 
forces are effective in minimizing costs for a given level 
of output. 

AVERAGE 
COSTS 

Diagram 3-1 
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With regard to ways in which hospital costs 
might be substantially reduced, a detailed study of those 
hospitals exhibiting costs substantially higher or lower 
than those expected on the basis of our statistical analy­ 
sis of costs in relation to composite output, capacity 
utilization and the existence of health care training pro­ 
grams would seem to be in order.44 Some of these differ­ 
ences might be explained by special factors unearthed by 
a study of particular hospitals.45 For example, a hos­ 
pital exhibiting relatively high costs might be a newly 
constructed hospital operating at very low capacity, so 
low in fact that our capacity utilization variable was 
unable to wholly account for the effect on costs of the 
actual level of capacity use; or in contrast, an old one 
operating at full capacity (as at positions A and B, res­ 
pectively, on SAC3 in Diagram 3-1). Pressure to explain 
and, if possible, reduce costs could be exerted on hos­ 
pitals with relatively high costs not readily accounted 
for by a study of the particular hospital.46 Perhaps 
more important, those hospitals with lower costs than ex­ 
pected might be studied to determine if there were factors 
leading to low costs that might be systematically intro­ 
duced into other hospitals. 

440ur statistical analysis could be improved by, among 
other things, finding some way to adjust the wage and 
salary component of costs for regional differences in 
wages and analysing the effect on costs of differences 
in the basic health status of the population served by 
different hospitals. Both of these matters were ori­ 
ginally planned for the present project but were aban­ 
doned because of the limitations of data and time. 

45Such a study would be greatly facilitated by the newly 
introduced "Quarterly Hospital Statistics Series" of 
the Institutions Section of the Dominion Bureau of Sta­ 
tistics. 

460bviously there are many factors other than the ones 
that we have analysed that affect costs. These might 
be examined qualitatively for a given hospital. Alterna­ 
tively more of these might be included as explanatory 
variables in an analysis of costs such as our own. There 
would still remain, however, a number of factors where 
effect on costs would still have to be assessed in a 
qualitative way. 
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The economies of scale of output that appear to 
characterize the provision of particular kinds of hospital 
services would seem to indicate that there are substantial 
benefits to be derived from planning a regional system of 
hospitals. Such a system would involve hospitals special­ 
izing in providing intensive hospital care and others spe­ 
cializing in the provision of nursing care.47 

with regard to the size and number of hospitals 
that should be constructed in a given region, the general 
existence of decreasing average costs of providing hospital 
care means that recourse must be taken to an evaluation of 
the costs imposed on physicians, patients, and the patient's 
family as the distance between horne and hospital increases. 
In Diagram 3-2, we have attempted to illustrate the nature 
of this decision. On the one hand, average hospital costs 
are shown to decline as the level of output, and thereby 
the size of hospital, increases; on the other hand, as the 
number of persons served by a given hospital facility in­ 
creases, the average cost of "travel", very broadly defined, 
increases. For a medium-sized centre of population, such 
costs might be represented by Tl and for a sparsely popu­ 
lated community, by To. Combining direct hospital costs 
with these travel costs, we can hypothetically determine 
the "optimal" size of hospital facility as Ho for the 
sparsely populated, and Hl for the more densely populated 
community. The task of determining these "travel" costs 
will, of course, be a most difficult one. 

47The proportion of hospital patients that require "hotel" 
care only o~ indeed, care that could be provided on an am­ 
bulatory basis appears to be substantial. D. L. Crombie 
and K. w. Cross report in The Medical Practitioner, 
vol. 259 (1959), p. 216, that at least 12.5 per cent and 
possibly as many as 43 per cent of patients admitted to 
"medical" beds required only hotel care; the absence of 
family and other psycho-social reasons were cited as prime 
reasons for hospitalization. Similarly, Drs. Forsyth and 
Logan report in The Demand for Medical Care (London: 
Oxford University Press, 1960) that one-quarter of male 
patients and two-fifths of female patients require hotel 
care only. Though these data relate to Britain, it is 
likely that data for Canada would indicate the same or 
even a greater proportion of patients requiring hotel 
care only. 
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Our finding that costs per unit of output fall 
as the capacity utilization of a hospital increases yields 
the conclusion that methods of increasing the use of exist­ 
ing hospitals should be systematically explored before new 
hospitals are built. To the extent that existin2 hospital 
facilities are presently being used to capacity, 8 atten­ 
tion must be focused on ways of reducing the length of 
hospital stay required for different illnesses. Data on 

48Data noted in Chapter 1 and presented in Appendix 
Tables A-57 and A-58 suggest that while hospitals on 
average have about 80 per cent of their beds occupied, 
there is a substantial degree of variation among dif­ 
ferent provinces and different types of hospitals. 

57 



~ CXl a r- 0"'" 0,,--1 \Il Cl' a Cl'..--ICXlCl'CXl 
CXlCl'Cl'Cl'Cl' Cl'0Cl'Cl'0 Cl'0000 1-<' P'l ..--I ..--I r-il'-h-"~ 

Q) 
-1-1 a 
-,.-j 
I-< 

ni I>< 
MML{)\Ot' ONMl.Om f'MMNN 

-1-1 00000 r-ir-l..-ir-lr-l NMM""''''''' <Il 
.--I Mr-irlr-lr-l r-Ir-ir-ir-i.....-l r-IMMMM 
..; a 

Q) 
Q) 
;:l 

Ul 0 
H ..; 
E-< ;..: OONNM <rCXlr-<r<r MNNMH 
H <Il li) li) Ln u"'Iln 11)L{)L{)L{)1J) LOU") L{) U"Hn ro 
I>< ro r-Ir-Ir-Ir-Ir-t rir-ir-lr-lM r-ir-lr-l,....jr-i ~ Ul Ul 
0 -1-1 
:I: -1-1 

0 
:;J 
H <Il 
U ~ MlI)0"I0\o <r<rr-CXlCl' Or-tr-lNN 'tJ ~ r--r--r---cor- r--r---r--r---I:" CXlCXlCXlCXlCXl Q) 
0.. ~ P'l 
Ul 

..--I 
0 ro ~ -1-1 
H -,.-j 
H P< 
H -1-1 Cl'..--ICXl..--l\ll Cl'<rID..--IN N\IlCXl..--l<r <Il ..; a CXlCl'Cl'OO OriOrir-i ,...,MMNN 0 

0 r-ir-lrlNN NNNNN NNNNN :I: 
0 

~ 
H 

~~ 'Q) 
Q) \OONr--",jo o:d'O'\f'I..OU"l r--o::tO\or--- E: ~"" ;:l r-iNNNM ltH!) I" .qo l!") lI"Il..O\Or---(' ;:l 

ZU) 0 I""'ir-ir-trlr-l MI"""ir-ir-ir-i Mr-Ir-ir-lr-i ..--I ~'" 0 
ll..--l :> 
U , .;: ..--I HI-'! 

I HU <0 
..; IllZ P'l MM..ro::t\O r--r--I.OO'\CO Cl'CXlCXlCl'O 0> 

::>H MMMMM MMMI"'1M MMMMo::t 
Q) 1><::> z 

..--I 0 ,; .Q lle:: 
til :<::0.. " E-< H .,., 

E-<>< .... 
~P'l " ~ u: r--r---r--\CI' r--r--r---C"--f""- t"'--['ot't"--r-- .,., 
~ <r<r<r<r<r <r<r<r<r<r <r<r<r<r<r .... 
1><.0: Z '" o~ .... 

'" [)~ N 
U '" ~ .... 

1-'1 H . ,., 
~ r.i c, 

r--r---COCDO"I Cl'Cl'Cl'Cl'Cl' Cl'Cl'Cl'Cl'Cl' '" ::> ~ C> 
z '" r.. ri 0 

u 
>< .,.-j 
c; .,j .j.J 

::1i <Il 

~ 
..--I r-INM-:;tr-- O"IO"Il'r-iN MlI)l.Or--r-- .,.-j ..., <r<r<r<r<r <r<r<r<r<r <r<r<r<r<r -1-1 Z ro 

Ul .j.J 
Ul 

H ..; ..., 
U 0 
H 
..: ;:l 
0 til 
[-< Q) 
Ul 1-<"" 
H til r--or--O"Io::t L{)NN\O.qo .. ,CHO r-I r- 1.0 ;:lU) 
:I: 'tJ I.I1['O"ION l11cor--o::t\O f'O'Ir-iNM P'l ro 00 co co O'H1'I Cl'Cl'Cl'Cl'Cl' 0"10'\000 a a 0. 

til ..--1..--1..--1 0 
U .,.-j 

a~ 
-g$ 
OCl' 
0..--1 

Q) 
U 

I-< M o::t u"H,O I"'-- OOO"lOr-iN M "'" lrH.D r- I-< 
til L{)11)L{)U1l1"1 L{)ll1\O\O\'o \Il\ll\ll\ll\ll ;:l 
Q) Cl'Cl'Cl'Cl'Cl' Cl'Cl'Cl'Cl'Cl' Cl'Cl'Cl'Cl'Cl' 0 
>< r-Ir-i,.....r-Ir-I r-IMr-ir-lr-i MM..-tr-lr-i Ul 

60 



AVERAGE 
cosrS 

1 

o 

Hospital Costs and Efficiency 

Diagram 3-2 

THE OPTIMAL SIZE OF HOSPITAL 

,Tl 
I , , 

I 
I , 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I ---...... // --_ / --~-- 

/" ----- _ AVERAGE 
/' -- ------ DIRECT 

/'" HOSPITAL 
.... '" COSTS .... ", _- 

....... 
..... ...... ............ 

............. _ --- --_ 

TCo 
I 
I 

I 
I 

I 
/ 

/ 

" / 

'" '" ", _- 

I 
I 

I 
I 

I 
I 

I 
/ 

'" '" ", ---- 
Ho 

OUTPUT / t 

Source: See text. 

Our finding that costs per unit of output fall 
as the capacity utilization of a hospital increases yields 
the conclusion that methods of increasing the use of exist­ 
ing hospitals should be systematically explored before new 
hospitals are built. To the extent that existin~ hospital 
facilities are presently being used to capacity, 8 atten­ 
tion must be focused on ways of reducing the length of 
hospital stay required for different illnesses. Data on 

48Data noted in Chapter 1 and presented in Appendix 
Tables A-57 and A-58 suggest that while hospitals on 
average have about 80 per cent of their beds occupied, 
there is a substantial degree of variation among dif­ 
ferent provinces and different types of hospitals. 
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Canadian Hospital Costs and Efficiency 

the average length of stay of patients in Canadian budget 
review general hospitals in 1965 indicate a range of stay 
of from 8.9 days in Alberta to 11.0 days in Newfoundland.49 

Information on the average length of stay re­ 
quired for different major illnesses shows even more dra­ 
matic provincial variations. For example, the average 
length of stay for patients with diabetes mellitus in 1964 
varied from 14.0 days in Prince Edward Island to 32.5 days 
in Alberta; for those with arteriosclerotic heart disease 
including coronary disease from 18.2 days in British Columbia 
to 35.1 days in Alberta; and for those with bronchopneumonia 
varied from 9.9 days in Prince Edward Island to 15.6 days in 
Quebec. so Similar variations in average length of stay for 
a given illness may well exist among hospitals of a given 
province. Reasons for these variations should be the sub­ 
ject of intensive study. 

Another avenue of approach would involve an 
examination of the time pattern of care through various 
departments of a hospital. It might be the case that cer­ 
tain departments represent bottlenecks. For example, it 
could be that the 24-hour operation of laboratory and 
radiology departments would quicken substantially the 
time taken to diagnose and treat a patient. 

Given the presence now of, or having created, 
excess capacity, the problem of bringing patients to the 
hospital could be tackled in a number of ways. First, 
travel subsidies might be used to encourage patients from 
relatively distant centres with either no hospital facili­ 
ties or with facilities operating at full capacity. The 
more extensive use of ambulance services might also be con­ 
sidered. And, indeed, there would appear to be scope even 
now for action in this regard, since average capacity 
utilization varied from 69.6 per cent in Newfoundland to 
83.8 in British Columbia in 1967. 

49Department of National Health and Welfare, Annual Report: 
Hospital Insurance and Diagnostic Services Act, 1965 
(Ottawa: Department of National Health and Welfare) , 
Table A-4, p. 72. 

SODominion Bureau of Statistics, Hospital Morbidity, 1964 
(Ottawa: Queen's Printer, 1967), Table 5, pp. 90-119. 
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APPENDIX B 

ESTIMATED COST FUNCTIONS* 

* The basic data used, relating to 1,266 general and 
allied special hospitals (excluding mental hospitals 
and tuberculosis sanatoria) in 1966 in Canada, are 
taken from the Dominion Bureau of Statistics, Insti­ 
tutions Section, "Hospital Statistics: 1966", HS-l 
and HS-2 Computer Tapes (Ottawa: Dominion Bureau of 
Statistics), not available for general distribution. 
The detailed definitions of the variables used can 
be found in Dominion Bureau of Statistics and Depart­ 
ment of National Health and Welfare, 1966 Instruc­ 
tions and Definitions for the Annual Return of Hos­ 
pitals, Part I: Facilities and Services, Form HS-l, 
and Part II: Financial Return, Form HS-2 (Ottawa: 
Queen's Printer). 
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