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ABSTRACT

The'introduction of federal medical cafe insurance in Canada,
at a time of rising costs of health care, has spurred public interest
in methods of confroiling health costs, The province of Saskatchewan,
aftef five yearé of universal medical care insurance, introduced
utilization fees or coinsurance as one means of stemming increased
costs, This thesis examines the Saskatchewan experience to determine
the effects of utilization fees, Income and other explanatory variables
are included in what 1is essentially an empirical study, |

This siudy has a twofold purpose. First, since no published
data exists on famllies' use of physicians' services, data had to be
. collected. Chapters Two and Three of the thesis explain the sources
and nature éf tﬁe data, The agencies providing data are the Saskatchewan
Hospital Services Plan, the Saskatchewan Medical Care Insurance Commis-
slon, and the Saskatchewan Treasury Branch., The records from thése
sources are linked for a cross section random sample of about 40,000
families, repeatéd for each of the years 1963 to 1968.

The second purpose of the thesis is to examine, using multi-
variate single equation regression analysis, the effects of a number of
explanatory variables on family utilization of physicians' cervices,
with particular emphasis on utilization fees and family income, The
effects of utilization fees are studied by constructing point estimates
of average expenditure for various classes of families., These estimates
are extrapolated to yleld estimates of expenditure in the absence of
utilization fees.
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111
The conclusions of the study are that utilization fees caused an
6vera114reduction in expenditure of about six per cent, - This reduction,
however, was distributed unequally among families., Large families and
famillies headed By the aged bore the brunt of the reductions in
services, Thé income elasticity of demand for physicians® services is

very small and declines over time,
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CHAPTER I
INTRODUCTION

In 1966 the Parliament of Canada enacted a statute which was
designed to encourage the provision of pre-paid medical carevto all
reéidenis of Cané.da.1 Bécause of the constitutional ailocation of
powers, the Act was permissive, offering inducements in the form of
financial assistance to the provinces to participate. It did, however,
restrict the conditions under which grants would be offered. First,
the provinces' medical care plans must be administered and operated by
a public and non-profit authority, Second, the plan hust provide

"medical services on uniform terms and conditions to all eligible
residents of the province. Deterrents, contributions, or co;insurance
charged must not preclude or impede reasonable access to services,
Third, 90 per cent of a province's insurable residents must be covered
during the first two years of operation, and thereafter 95 per cent
must be covered. Finally, the provincial plans must provide for
portabllity between provinces,

The Medical Care Act was the direct result of the Report of the

Royal Commission on Health Services (the Hall Commission). The Commis-~

slon, which reported in 1964, recommended "that as a nation we now take

the necessary legislative, organizational and financial decisions to

1Statutes of Canada, 1966, 14-15 Eliz, II, c, 64,




make all the fruitsAof fhe health sciences available to all our
residents without hindrance of any kind."2 To achieve this objective
the Commission believed that a “comprehensive, universal Health Services
Programme for the;Canadian people” should focus on the provision of
medical care through prepayment arrangements. The Programme prescribed
the following éssential characteristics=3

1. "Comprehensive"--includes all health services, preventative,
diagnostic, curative and rehabilitative, that modern medical and
other sciences can provide, '

2, "Universal"--meaning that adequate health services shall be
available to all Canadians wherever they reside and whatever their
financial resources may be, _

3. "Freedom of Choice"--meaning the right of a patient to select
his physician or dentist and the right of the practitioner to
accept or not to accept a patient except in emergency situations
or on humanitarian grounds,

4, "Free and Self-governing Professions"~-meaning the right of
members of the health professions to practise within the law, to
free choice of location and type of practice, and to professional
self-government,

The inquiry of the Hall Commission was thorough; it revealed,

however, that little objective information was available about many
facets of health services, Indeed, the Commission noted that the
"report falls short in many instances in establishing the facts. .. ,"4
One of the factors responsible for this shortcoming:is "e o+ o the
absence of adequate historical and current data, , ., ,"” This is
particularly true in the case of universal prepayment for medical care

on a fee-for-service basis, Experience of other countries was not

2Regort of the Royal Commission on Health Services (Ottawa:
Queen's Printer, 19 , I, 10.

3Ibtd., p. 11,

———

uIbid., Ps 79,

5Ibid., p. 79.




considered particularly relevant; in some cases because of differences
in the method of remuneration of physicians, and in other cases because

of different social and institutional backgrounds., The Hall Commission,

therefore, based its recommendation on observation of private and
commercial prepaymsnt and insurance schemes in Canada. Accordingly
the Commission proclaimed: "We believe that the procedures for the
provision of medical services in Canada established by those medical
care prepayment plans operating on a 'service contract' basis have
demonstrated theif effectiveness and the possibility of low cost
administration."6 The examination of the evolution of health insurance
indicated that government-sponsored programs, such as hospital pre-
payment plans, had their early beginnings in private'and voluntary
schemes.? It seemed natural, therefore, that government-~sponsored
prepayment schemes for medical care be developed,

There are difficulties in moving from private insurance to social
insurance, particularly in the area of policy control, These difficul-
ties arise from a difference in objectives, Private insurance is an
institutional device for pooling definable risks in a large population,
Insured individualé, or groups, contribute regular premiums which
collectively provide a fund to compensate for losses. Since participa-
tlon is voluntary, premiums generally approximate the individual's fair
share of the risk, . Premiums are, therefore, based on actuarial
calculations of expected, or experienced, risk. Benefits are contrac-

tual. They may be in the form of money grants or services, The form

6Ibid., P. 29.

7Ibid.. Chapter 10,



of the benefits also has implications for policy.

Provision of benefits through money grants to the insured,
known as an indemnity contract, preceded service contracts in the health
field.8 The function of the traditional indemnity contract was to
provide against catastrophic loss. The contract between the insured
and the insurer provides that the insurer reimburse the insured in the
event of actual and necessary expenditure for insured services, The
amount of such reimbursement is usually limited to some maximum.amount
or some portion of the expenses incurred., While this provision reduces
the efficacy of such devices in providing coverage against risk of
large expendlitures, it is introduced to prevent excessive claims.,

Service contracts, or prepayment contracts, are primarily
concerned with the provision of medical care rather than risk aversion,
The developers of such schemes viewed Prepayment as a means of achiev-
ing a more adequate distribution of services.9 An additional and not
inconsistent objective was that coverage be complete or comprehensive.
Such contracts were at first commonly sought by unions through collec-
tive bargaining, A major impetus to the development of prepayment was
the shift in policy of the medical associations that occurred in the
1930's.10 In response to popular demands for medical care insurance,
the medical profession shifted from a position of opposition to the

position that prepayment plans were acceptable if they were sponsored

8Charles H, Berry, Voluntary Medical Insurance and Prepayment
(Ottawa: Queen's Printer, 1964), p. 4.
Ibid., p. 5.

9

10Odin W. Anderson, "Influence of Social and Economic Research
on Public Policy in the Health Field," Milbank Memorial Fund Quarterly,
Health Services Research 1, XLIV, No. 3 (July 1966), Part 2, 20,




by physicians or medical societies,

Social -insurance, on the other hand, is a public means of
pooling risks, ‘Participation is usually compulsory, Coatributions,
either in the form 6f premiums or taxes, from, or on behalf of, thbse
who are covered finance concurrent benefits, Because participation is
compulsory, the premium need not be actﬁariaﬂqrbased; Experience of
various groups in society may vary considerably, A uniform premium
that is based on the experience of the society as a whole may therefore
subsidize or penalize some groups. Thus some redistribution of income
may be involved: "The term ‘social’ in social insurance implies that
the welfare of the public or of particular social groups 1is given
special consideration in determining premiums and in calculating

benefits."11

Benefits for programs in the health field, following
the example of prepayment, are usually comprehensive,

The differences in the aims of private medical care insurance
schemes and of social medical care insurance schemes are illustrated by
some provisions of the private schemes. Private insurance schemes may
employ a number of devices to reduce what they regard unnecessary
utilization and abuse of insurance coverage, Included among such
devices are: exclusions from coverage; waiting periods; Pre-existing
conditions; limits on the amount payable for any given claim or for any
given time period; coinsurance and deductibles,

Some of these devices may not be used under social insurance

because they are inconsistent with the objectives of the social insurance

program, For example, exclusions in coverage, pre-existing conditions,

11V. Carlson, Economic Security in the United States (New York:
McGraw Hill, 1962), p.”s.




and limits on tﬁe amount payable are at variance with the desire to
provide comprehensive medical care. On the other haﬁd,'however. if
comprehensive coverage is provided "moral hazard" increasss since
exclusion in coverage is one of the ways of requiring ". . . fhat the
event insured against be 'accidental' in the sense that the occurrence
is beyond the control of the insured."12 An alternative is to provide
comprehensive coverage with coinsurance and/or deductibles, Coinsurance
requires the individual to pay some part of the cost of all, or some, of
the insured events, It is designéd to ". . . maintain an economic
interest on the part of the insured patient in the costs of ca.re."13 A
deductible excludes a certain amount of expense for specified claims
from coverage, It is designed to eliminate small claims. A problem
with the use of these devices under social insurance is that they may
al#o unduly inhibit the use of services by some groups, The Hall
Commission rejected the use of coinsurance on the grounds that "such a
policy wouid mean that Canada was simply continuing to ration health

services on the basis of ability to pay, a policy which was overwhelm-
14

ingly denounced in submissions to the Commission,” Lack of data has
hitherto made it ihpossible to determine whether or not coinsurance or
deductibles are effective in limiting expenditures for health care.

In addition, there is the question whether they so 1limit the provision

of health services as to defeat the goal of a public medical care

1ZIrving Pfeffle, Insurance and Economic Theory (Homewood, I1l,:
Richard D, Irwin Ine,, 1956), p. 62. Moral hazard is defined as the
increased propensity to incur expenditures when covered by insurance.

13O. D. Dickerson, Health Insurance (Homewood, I1l1,: Richard
D. Irwin Inc,, 3rd ed., 1968), p. 398,

1L’Hall Commission, op. cit,, II, 6.




jinsurance progra. These devices, however, are commonly employed in
private insurance and prepayment schemes under the belief that they are
effective. As one writer recently stated: "Few contentions are as
firmly established in contemporary insurance thought as the one which-
holds that a deddctible provision_in an automobile insurance policy
servés as a major éafeguard agalnst moral hazard."15 In the health
context another writer observed: "It is interesting to ndte the almost
universal intuitive feeling of experts and laymen alike tﬁat a deduct-
1ble will reduce utilization, Nearly as universal, however, is the

absence of data to support such a conclusion.“16 The Hail Commlission

weighed heavily the views of a man experienced with medical care pre-
payment plans:

We have in the medical profession today an opinion that the cure
of over-utilization in prepaid comprehensive care is a combination
of deterrents, deductibles and co-insurance now given the sophis-
ticated name of patient participatlon. It appears to me that the
basis of this opinlon is purely impresslons Esic]. I know of no
published work either in Canada or the United States which would
indicate that patient participation has any worthwhile influence
on utilization. We are told it has, but I have yet to see a study
that would substantiate such an' impression,

The Commission's rejectlion of the use of patient participation in pre-
payment was based on an a priori argument.

The problems of trying to devise means of controlling expendi-

tures under public medical care insurance, therefore, are doubly

15Richard F. Schmidt, "Does a Deductible Curb Moral Hazard,"
Journal of Insurance, American Risk and Insurance Association, XXVIII,
No. 3 (Sept. 1961), 89.

16Char1es P, Hall Jr., "Deductibles in Health Insurancei An
Evaluation,"” Journal of Risk and Insurance, XXXIII, (June 196%), 257.

i , v
. 7Dr. W. B. Stiver, Medical Director of Physicians’ Services
Inc., Toronto, as quoted in the Hall Commission, II, 5




difficult. The objectives of public programs are more demanding than
those private programs with which we have had experiencé, rendering the
data provided by those programs less instructive. In addition, the
philosophical framework adopted by the government (in accordance with

the recommendations of the Hall Commission) does not include automatic

checks and balances that are ordinarily part of a market sysfem. The
Health Services Programme, the Commission suggested, should be dedi-
cated to providing the highest possible quality of care: "We consider
quality as the most essential element in health services and every
aspect of the programmes must be constantly directed to_that end."18
Further they argue ", , . that from first to last, quality of service
rests in the hands of the medical profession, . . ."19 This has pro-
found implications when combined with a program which attempts to
remove income as a constraint on utilization., The only criterion in
this system for deciding whether expenditures on services are Jjustified
is whether or not those services represent quality care, The objectivé
of maximizing the quality of health services provides no guidance in a
system that 1s constrained by scarce resources. No meaningful opera-
tional priorities are offered as to what type of care is to be provided;
nor are there any inherent forces causing a search for alternative ways
of producing health care. In other words, the provision problem is
stressed to the extent that the allocation problenm is completely
ignored., The situation may be i1llustrated on the production side by

the case of laboratory procedures., A wide variety of elective labora-

18Hall Commission, op, cit., II, 1,

91014, p. 2.



tory tests may be performed. The question is which are adequate for
quality care. One study of a Chicago hospital where patients, upon
admission, were automatically provided with urinalysis, fasting blood
glucose, and hemoglobin tests revealed that in the cases with abnormal
results, only 16 per cent of those tests were considered, or even seen,
by the doctors, Further, in only 5 per cent of such éases did the
doctor react in a wéy consistent with "quality” care.20 There is,
therefore, considerable substitutability in the proddctioq of medical
care, The maximizing dictum seems somesthing less than an "invisible
hand" guiding the provision of medical care. When the guiding rule is
taken to be "the best possible care" the checks and balances of a
market mechanism are lost, and there is no basis for allocative |
decisions. We have in effect a common economy commanded by those who
can identify “quality care,”

In view of the difficulty of msasuring the quality of‘care, and
the unwillingness in some gquarters to have it measured, it is not
surprising that those in charge of public policy are concerned about
the rising costs of medical care, Writing about the issues in public
msdical care programs, the late chairman of the Saskatchewan Advisory
Planning Committee for Medical Care observed: "Probably the decisive

factors would be the total cost of the program and how much the public

20John W. Williamson, Marshall Alexander, and George E, Miller,
"Continuing Education and Patient Care Research,” Journal of American
Medical Association, CCI (Sept. 1967), 938-942,
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is prepared to pay for that program in the form of taxes, Thus there
is another dimension to the problem of overutilization, namely how much
utilization the public is willing to pay for.
These problems of predicting and controlling costs of medical
care resulted in a delay in the implementation of the federal medical

care program and also reluctance on the part of the provinces to enter

the scheme. The federal Medical Care Act was passed in 1966 but was not
implemented until July 1, 1968, |

Inducements to participate in the federal medical care scheme
are very strong., The federal government grants to qualifying provinces
an amount per benefliciary equal to 50 per cent of the national per
capita costs in participating provinces. Symbolically, if we denote
Xi as total expenditure for medical care in the i th participating
province and Ni as the covered population for that province, the

federal grant is

A province having a per capita cost equal to the national average would
receive a grant equal to fifty percent of its expenditures for insured
services., Provinces having per capita costs greater than the national

average would receive less than one half of their expenditures for

21W. P. Thompson, Medical Cares Programs and Issues (Toronto:
Clarke, Irwin and Company, Ltd,, 1964), p. 107, Also see, James M.
Buchanan, "The Inconsistencies of the National Health Service,"
Institute of Economic Affairs (London, 1965) Occasional Paper 7, for
the argument that utilization as expressed through private or indivi-
dual choice may exceed the willingness of the public to provide as
voters~taxpayers,
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insured services, The converse is true for those with lower per capita
costs, Thus the formula for federal grants not only encburages
- participation in the medical care program but also may involve some
redistribution of income. This was one of the reasons for hesitancy on
the part of some provinces in joining the scheme.zz

A more important reason the provinces were rsluctant to partici-
pate in the plan, however, was their fear that a medical care insurance
‘scheme.would involve a large and growing demand on their treasuries,
Indeed, the federal government itself believed that additional expendi-
tures wefe involved in medicare and therefore deiéyed implgmentation of
the plan for a year.23 Ostensibly the reason was that the anticipated
increase in expenditures under medical care would aggravate an economy
already suffering from inflationary bressures, In aréuing for the
delay, the Minister of Finance stated: "The government has no intention
of changing the substance of the bill other than its effective date."24
The federal government obviously believed that medical care insurance,
by reducing the income barrier, would result in increased expenditures
for medical care, As noted above, firm estimates of the effect of
medical care insurance on expenditures for services were not available,

The cost question was further complicated by the nature of the
grant formula, The federal grant is tied to the DPer capita cost of

participating provinces, Not only were reliable estimates of per

22Only Saskatchewan and British Columbia joined the plan on July
1, 1968; Manitoba and Nova Scotia joined on April 1, 1969, and Albverta
on July 1, 1969,

23Implementation of the Plan was changed from July 1, 1967 to
July 1, 1968 while the bill was still before the House of Commons,

2uMi’c.chell Sharp, Minister of Finance, Hansard, Sept, 8, 1966,
8217,
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capita costs for the provinces lacking but also the number of provinces
participating was unknown, Thus, the provinces could not make reliable
estimates of the federal grant as a share of the costs they anticipated.

The other aspect of costs, and the one most sighificant fof this
study, was the potential growth of costs in the future, The provinces
feared that they were being encouraged into a public program which has
"enormous built-in growth factors."25 No empirical studies provided by

the Hall Commission suggested how expenditures under such a program

might be regulated by public policy, Moreover, the very premise upon
which the plan was based, namely quality care, seem=d to preclude such
control, Thus, some of the provinces saw themselves getting into a
public program whose initial costs were unknown and whose future costs
were, it was feared, uncontrollable, They proposed as an alternative a
subsidized premium scheme whereby the government would ray the premium
for low income groups and the needy, Several of the provinces already
had such plans.and asked that they be approved for the federal grant.
Under such a system it would be possible for the schemes to be operated
as private plans and thus be open to a wider range of controls., The
Premiers of Ontario and Alberts were particularly vociferous in making
such demands. By 1970, however, all provinces had joined the federal
medical care scheme, though concern over cost control has continued.

A federal-provincial health ministers' conference was convened in
Ottawa in November, 1969 to ". « « try to curb spending without injuring

26

services, "

25Battorial, The Globe and Mail (Toronto), May 1, 1969.

260anadian Press story in the Leader Pos£ (Regina), November 19,
1969,



13
At the time the federal legislation was being discussed, poten-
tial participants in the medical care plan could find little comfort in
statements of public policy emanating from the Province of Saskatchewan,
The Province of Saskétchewan put into effect North America's first
universal comprehensive public medical care insurance scheme on July 1,
1962.27 The framework and philosophy of the scheme corresponded to

those recommended later by the Hall Commission. In 1967, after about

five years of continuous operation of the province's medical care plan,
the Premier of 3askatchewan began to voice growing concern over the
rate of increase in health expenditures: "The doctoré want three or
four million more, the nurses another two million and the hospitai
boards are all hollering. Why the increased cost of medicare alone is
now more than thg total cost in its first full year of c‘pera.ti.on.A”28
In 1968 Saskatchewan introduced a utilization fee, Beginning April 15
of that year physicians were allowed to charge the patient a fee of
$1,50 per office visit and $2.00 for a home, emergency or hospital
out-patient visit, These amounts were deducted from payments made to
physiclans for insured services,

The Saskatchewan utilization fee appears to have been introduced

with the same informational background as the Hall Commission's Health

Services Programme; an obvious lack of "hard data" relating to the

27Statutes of Saskatchewan, 1961 (2nd Sess.), C. 1, s. 8.

28W. Ross Thatcher, as quoted in Star-Phoenix (Saskatoon),
November 4, 1967, p, 3. Negotiations were in progress with both the
doctors and the nurses for s change in fees and salaries. The cost of
the Medical Care Insurance Plan in its first full year of operation
(1963) was $18.3 million; the increase from 1966 to 1967 was $1,18
million., Mr. Thatcher subsequently repeatedly characterized the rate
of increase of health expenditures as "unbelievable",
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efficacy of suéh policies. Repeated opposition requests for documenta-
tion of the égse for utilization fees were ignored, The‘absence of such
studies has been noted above,

At the time research studies were being prepared for the Hall
Commission, the Saskatchewan plan had been in operation only one year,
Experience under the plan was not very instructive other than yielding
some estimates of per capita cost.29 The plan, however, has now.been
in continuous operation for seven full years, 1In addition, there have
been few changes in coverage., Remuneration to physicians is on a fee-
for-service basis, Records are kept of all claims fof services to
beneficiaries, Tﬁus there now exists a considerable amount of data on
utilization of services by beneficiaries,

The Saskatchewan experience is also important because of the
introduction of the utilization fee. Per capita expenditures for
physicians’ services had increased under the plan at an annual rate of
about 4,8 per cent prior to the introduction of the utilization fee,

In the calendar year after the introduction of the fee, per capita
expenditures dropped by about 4.5 percent, If the utilization fee can
be regarded as an increase in the price of physicians® services, this
experience would suggest that the demand for such services is price
elastic, i,e,, the quantity demanded decreased more than proportionately
than the increased price.BO This is not what one would expect on

a _priori grounds, nor is it consistent with the results bf some of the

empirical work on the price elasticity of demand for medical care, For

29Charles H. Berry, op. cit., pPp. 162-166,

OThe proportion of price change cannot, of course, be deter-
mined.



15
example, using bioss sectional data for American families in 1953 and
1958, Feldstein and Severson estimated a price elasticity of demand for
physicians' services of 0.2.31 While the utilization fee was hailed as
successful because of the reduction in consumption, an assessment of
the effects of raising a price in a market must go beyond_simply
observing the eitent to which quantity demanded is inversely related to
price., Other factors such as changes in income, changes in the fees
paid to doctors, changes in population, ete., must be examined, Also
the impact on various population groups must be determined. If the
differential effect is great enough the policy may well thwart the
original intentions of the public medical care prlan, If medical care
services are not. provided on a uniform basis to all of its citizens, a
province may not qualify under the federal plan for a grant. The fact
that a utilization fee was introduced, however, does enrich the
Saskatchéwan data as a source for studying the factoés that influence

family expenditures for medical care.

31P. J. Feldstein and R. M. Severson, "The Demand for Medical
Care," in Report of the Commission on the Cost of Medical Care (Chicago:
American Medical Association, 19 , I, 66, Other studies of income
and price elasticity of demand for medical services include: 0. W.
Arderson, P, Collette, and J. J. Feldman, Changes in Family Medical
Care Expenditures and Voluntary Health Insurance (Cambridge, Mass.:
Harvard University Press, 1963); M, Friedman and S. Kuznets, Income
from Independent Professional Practice (New York: National Bureau of
Economic Research, 1945); G, J. Stigler, Trends in Employment in ‘
Service Industries (Princeton: Princeton University Press, 1953 3
L. J. Paradiso and C, Winston, "Consumer Expenditure Income Patterns, "
Survey of Current Business, IIIV, No. 5 (Sept. 1955), 23-32; H. I.
Greenfield, "Medical Care in the United States: an Economic Work-up,"

paper given at Annual Meeting of American Association for Advancement
of Science, Cleveland, December 26, 1953,
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Summary

Canada has taken a major step in the promotion of public
prepaid medical care insurance., This step was taken in the face of
many questions to which no answer could be glven, For example, does
medical care insurance remove income as a constraining variable on
family e#penditure for medical care? Doess such a program mean that
physicians' services are provided on a uniform basis to all? To the
extent that medical care insurance does remove the income barrier, does
this imply that expenditures for medical services will inérease? That
is, do family expehditures tend toward some norm, and, if so, how long
does it take to reach such a plateau? And finally, is a utilization
fee an acceptable means of controlling expenditures for medical
services? To what extent does the introduction of such a fee imply
that physicians® services will be allocated on the basis of ability
to pay?

The Saskatchewan medical care insurance scheme provides data
that may be used, it is hoped, to answer these questions, The fact
that a utilization fee was introduced makes a study of Saskatchewan
families' medical care utilization even more relevant, Accordingly
this thesis has two principal objectives, First, some "hard data"
relating to the actual expenditures by Saskatchewan families on
physicians' serrices will be collected, An attempt will be made to
compile the data in such a way that it may be assembled to yield more
detailed information on family medical care expenditures than has
previously been available, The data is recorded by an agency which
has as its primary function the administration of the medical care plan,

Information is not necessarily recorded in a manner suited to research,
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Some adjustments, therefore, are required, Second, quantitative
estimates of the effects of income and utilization fees on family
expenditures for medical care will be made, The information available
is much broader than simply medical expenditure and income, Records
include such information as age, marital status, sex, family size, and
iocation. This information will be included in the analysis, These
estimates will provide a background against which a number of policy
Questions regarding public medical ecare insurance schemes may, it is
hoped, be examined;

The outline of the study is as follows, Chapter Two wiil
describe the Saskatchewan setting and data sources, Change; in the
operation of the agencies which provide the data will be examined as
they affect the.data. Chapter Three will explain the methods used to
collect the data, Also, the nature and representativeness of the
sample will be discussed, Chapter Four will describe the analytical
model that will be employed, Chapter Five will present a cross section
analysis of family medical expenditure, This will be done for each of
the years for which reliable data is available, Chapter Six will
present an analysis of the effect of utilization fees‘on family
utilization of medical services, Chapter Seven will contain a summary

and the conclusions of the study.



CHAPTER II

THE AGENCIES, THEIR INFORMATION, AND
THE QUALITY OF THE DATA

The purposes of this chapter are: (a) to present the informa-
tion available for use in this study; (b) to explain how that informa-
tion is collected and recorded by the different agencies; (c) to
examine Saskatchewan's Hospital Services Plan and its Medical Care
Insurance Plan and the changes in those plans; and (d) to describe the
characteristics of the population and the demographic changes which
may have relevance for the analysis of the behaviour of family
expenditures on physicians' services., The analysis of the character-
istics of the population will, it is hoped, provide a backsround to
permit the relevance of the study and its generality to be assessed.

Three agencies have provided the data for this study. They
will be ex;mined and their methods of collecting and recording data
will be explained. The Saskatchewan Hospital Services Plan has been
given priority of treatment, since some of its definitions of reciplents
of benefits and its methods of recording data were adopted by the
Medical Care Insurance Commission, when the latter was established
some fourteen years later. The records of the Saskatchewan Hospital
Services Plan thus had the greatest effect on the procedures used in
this study to compile the sample and to test its validity, The
expenditures on medical care, drawn from the records of the Medical

18
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Care Insurance Commission, and the income data, drawn from the records
of the Saskatchewan Treasury Department, however, constitute the

subject matter of the analysis,

The Saskatchewan Hospital Services Plan (SHSP)

The SHSP began operations on January 1, 1947.1 Its original
purpose was to provide universal public insurance for all costs
ordinarily incurred by in-patients.2 All persons who have resided in
the province for three months are required to participate in the Plan,
with the exception of those covered by federal programs. Eligibility
for benefits depends upon the prior payment of a personal tax, levied
annually on a family basis,

It is the tax collection responsibilities of the Plan that we
are concerned with, for they required that alil beneficiaries be
identified and, as noted above, the identification scheme developed
for the hospital plan was later adopted by the medical care plan, The
ldentification records, however, continued to be heldland serviced by
the hospital plan, Since these records constitute the list of bene-
ficiaries, or the population list, for the medical care plan, their
characteristics are examined and explained,

Since the hospital tax or premium was levied on "families,"”
“families” had to be defined and distinguished, and beneficiaries in
each such family identified. A family is defined to consist of a

self-supporting person of any age together with his spouse or dependents

1Statutes of Saskatchewan, 1946, c, 82, s, 3.

2In-patiants as distinct from out-patients are those patients
receiving the services of a hospital while occupying a bed overnight,
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under elghteen years of age. A single person over eighteen years of
age (whether self-supporting or not) is also considered to be a fa.mily.3
An elght digit identification number was assigned upon registration to
all individuals eligible for coverage under the plan, Figure 2,1
11lustrates the assignment for a given family., The first six digits
identify the family and the remaining two digits refer to individual
members of that family, All individuals, identified by an eight digit
number, are listed in a Master Registration File. In addition, a
"family record," indicating location and family size, precedes the
records of the fémily beneficiaries in the Master Registration File.4

. The beneficlary record in the Master Registration File not only
identifies each individual, but it also contains such other information
as age, sex, and marital status, necessary to determine eligibility
under the plan.5 The "activity status” indicates eligibility for
benefits, If people die or leave the province, their status becomes
"inactive,"” The "coverage entries" indicate who 1s responsible for
payment of the tax, and the dates for which taxes have been paid.
People on welfare, for example, are not responsible for the paymsnt of
their premium,

The number of families in the population increases over time

as new families enter the province and as individual members of a

3This is the definition of a family that prevails for the
period since the Medical Care Plan was introduced. See Medical Care
Insurance Commission, Annual Report 1968 (Regina: Queen's Printer,

1968). Pe 360

uThe term "record” is used in this study to refer to a logical
set of data,

: 5See Appendix B for a list of the variables included in the
beneficiary record. :
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current family'réach eighteen years of age thus becomingr by definition,
separate familiéé."lt is obvious in the latter case, of éourse. that
aﬁ individual, over a period of time, may have several identification
numberé. Figufé 2,2 1llustrates the case of a girl who reaches age
eighteen and later marries, On reaching eighteen, the girl gives up
the beneficiary number she held as a dependent and is assigned a new
number. She ha; become, by'definition, a "family." If she marries,
she will become a dependent in another family, and her identification
number changes to her husband's family number with the appropriate
beneficilary number., In each of the above circumstances the "coverage
entries" in the respeétive teneficlary records will indicate the time
periods during which the girl was eligible for services under each of
the beneficiary numbers. |

The possibility of a given individual having several identifi-
cation numbers introduces the necessity of a system of cross referencing,
For this purpose information referring to an "other number" is also
included in the beneficiary record. An indicator also identifies the
"other number" as an old number or a new number, In the example
described above, fhe‘number cross referencing is also shown in Figure
2,2, The girl who attained the age of eighteen received a new
identification number, Her original number, therefore, confains an
entry indicating her "other number” and that it is "new." Her new
number (as a single girl) would contain (had she not yet married as
in our example) an entry showing her original number and that it is
“"old," Once she marries, she again receives a new number and her
single record is changed to refer to her married number, Her married

record will refer back only to her single record. A limitation,
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therefore, on the scheme of cross referencing is that_it refers forward
but not backward, .That is, if we began with the married (single)
record we could trace back (forward) only to the single (married)
record: only if we began with the original record could we identify
all the numbers that had been assigned to the individual. The problenms
that this posed for data collection wiil be discussed later,

In summary, the SHSP maintains a Master Registration File which
is a list of all individuals who are eligible for coverage under the
hospitalizatioa plan, The system of beneficiary identification
involves a specific definition of the term "family," Since the medical
care program employs the same idegtification system, the Master
Registration Flle also serves as a population list for that program,

and the same definition of a family is imposed on the medical care data,

The Saskatchewan Medical Care Insurance Plan (MCIC)

The Saskatchewan Medical Care Insurance Plan is a universal

comprehensive scheme for public insurance and provision of coverage for

virtually all physicians’ services.6 Under the Saskatchewan Medical

Care Insurance Act of 1961, the Plan is administered by an independent

commission reporting to the Minister of Health, Members of the
commission are appointed by the Lieutenant Governor in Coun&il.
ordinarily for three-year terms, The College of Physicians and
Surgeons of Saskatchewan nominates some members to the Commission,
Powers are delegated under the Act to both the Lieutenant Governor in
Council and the Commission, The former is responsible for matters

relating to coverege, financing and methods of premium collection;

6Statutes of Saskatchewan, 1961 (2nd Sess.), c. 1, .s. 8.
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the latter for arrangements to pay for insured services, rates of
payment, and ésséssment of acdounts.7

The eligibility reqdirements of the Medical Care Plan are
virtually identical with those of the Hospital Services Plan, Eligi-
bility for benefits depends upon the prior payment of a personal tax
levied quarterly or annually on a famlly basis, Since the SHSP had
aiready established a beneficiary identification system at the time
of the inception of the Medical Care Plan, that system was adopted
for purposes of premium collection and billing for services rendered,
The premium is now collected Jointly with the hospitalization tax,

The Medical Care Plan provides universal coverage, Onhly those
covered under federal programs and the residents of the Swift Current
Health Region are exempt from services and from tax.8 Those covered
by other provincial or municipal programs, such as the Saskatchewan
Assistance Plan, are not requlired to pay their own tax or premium,
Services covered under the Plan are subject to the general limitation
that the services insured must be provided, or authorized by, a legally
qualified medicel practitioner. There are few specific limitations on
coverage, In general, services covered under other federal or provin-
cial programs, such as Cancer and Workmen's Compensation, and services
for which there is third party liability, are excluded., For residents
who incur expenses outside the province, all services.provided by the

Plan are insured, although at rates payable in Saskatchewan,

7Commission regulations are subject to the approval of the
Lieutenant Governor in Council,

8The Swift Current Health Reglon had, at the time of the
introduction of the Medical Care Plan, its own municipal plan and was
allowed to continue that plan,
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Since fheiinception of the plan, there have been very few
changesAin coverage. In 1963 the Act was amended to include diagnostic
x-ray and laboratory services provided in non-hospital facilities, and |
an extended list of iaboratdry services provided in the office of a
physiclan, In 1965 out-of-province non-emergency psychiatric care
tecame an insured service. Furthermore, physicians' mileage and the
services of physiotherapists ceased to be benefits. In 1968, eye
examinations to determine refractive error were included.when provided
by a physician, Later in that year coverage was extended to include
such services when provided by an optometrist,

In addition to these changes in coverage, some changes occurred
through'changes.in assessment rules under the discretion given the
Commission by the Act. Prior to July 1, 1968 the Commission, for the
most part, relled on the preamble of the Fee Schedule to provide a
statement of definitions, For various aspects of the services provided,
those assessment rules, with few exceptions, have remained unchanged.9
Following the revision of the Fee Schedule in 1968, the assessment rules
were written up separately, since the preamble of the new Schedule did
not meet with Commission approval, Some changes in the assessment
rules were introduced at this time, These changes will be discussed
later, along with a discussion of the revision of the Fee Schedule,

The financial aspects of the plan from the supply side are that
services are to Lz paid for on a fee-for-service basis, .The 1959
Minimum Schedule of Fees of the Saskatchewan College of Physicians and

Surgeons (as amended to March 15. 1962) 1isted the rates to be pald for

9Interview with Mr. I, Rogers, Executive Director of the Medical
Care Insurance Commission, March 18, 1970,



27
various services, This structure of fees prevalled, othqr than for
changes in interpretation mentioned above, from 1962 ﬁo August, 1968,
The level of payment was set at 85 per cent of the rate specified in
the Fee Schedula, But for the period November 1967 to August 1968 the
level of payment for visits only was ralsed to 95 per cent as an
interim measure while discussions about a revision of the Fee Schedule
were going on, A revised Fee Schedulg was adopted and took effect on
August 1, 1968.10

The billing for services rendered may be done in three ways,
The physician.may submit his bill directly to the Commission and
accept their payment as payment in fu11.11 Or he may submit the bill
directly to the patient for payment, In this case the physician is
free to determine fhe rate, The patient may in turn submit the bill
to the Commission and receive the appropriate proportion of the amount
payable under the Fee Schedule.12 Or the physician, if he is a member,
may submit his bills to an “approved health agency,” for those patients
who are subscribers.13 The agency then submits the bill to the Commis-
slon, receives payment at tne appropriate rate, and forwards this

payment to the physician. 1In 1969, 49 per cent of the claims received

1oThe new edltion of the Fee Schedule, called the centennial
version, provided for an average lncrease in fees of 20 per cent, See
Saskatchewan Medical Care Insurance Commission, Annual Report 1969
(Regina: Queen®s Printer, 1969), p. 24,

. 11There are some authorized charges that may occur, such as
extra charges for specialists' services when the patient has not been
referred and, of course, utilization fees,

1zIn practlice, the physician usually submits a copy of his bill
to the Commission on the patient's behalf,

13An “approved health agency” is a health agency designated by
order of the Lieutenant Governor in Council as an approved health agency,
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by the Commission were received directly from the providérs of service,
44.5 per cent were received through approved health agencles, and 6,5
per cent from beneficiaries.lu

Direct charges, other than authorized charges..are paid by the
patient for services only when the physician bills the paiient directl&.
However, in April 1968 a "utilization fee" was intfoduced which the
physician could charge for certain services.15 An amount equal fo $1.50
for office visits and $2,00 for home, emergency or hospital outpatient
visits is deducted from the payment to physicians for those services.
The physician is permitted to recover this amount in the form of a
direct charge from the patient.16 Thus the possibility of a further

.direct charge was introduced,

The Assessment and Processigg of Claims

In the course of processing bills for physicians' services the
Claims Branch of the Medical Care Insurance Commission compiles claims
records, These records are identified by the registration number of
the beneficiary. The collection of all claims for a given beneficiary
is called the claims history and these are stored sequentially by
regist;ation number in a Patient History File. This file contalns
claims only and does not have records for.any beneficiaries without

claims experience.

1ul\mma.l Report 1969, op. cit., p. 25.

*S0rder tn Council, Number 613168, April 11, 1963,

16The Saskatchewan Medical Association mailed a questionnaire
to physicians, In response to a question about the coilection of the
utilization fee only 9 out of 226 said they always collected the fee,
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Each claims record contains the following information: the
patient's identification number; the physician's idenfification number
and his specialty, if any; the clinic number; a referring physician's
ldentification number, if applicable; the method of billing, and
information relatihg to the nature of the claim, Included in the
latter are the dates of service, the diagnosis, the Fae Schedule code,
the fee submitted, and the fee that is approved for payment after
assessment.17 _

The methods used in assessing claims are of special significance
when considering the reliability of the data, Claims are submitted to
the Commission by the physician on specially prepared forms. Upon
receipt at the Commission, the claim is translateq irto machine
accessible form, The claim then goes through a series of pProgrammed
and manual checks, First, of course, the record is scannei for
keypunch errors, Then the claim 1s processed by the “Ideatity Program, *
The program compares all of the information on the clainm relating to
the patient's identity with the corresponding information on the Master
Registration File, 1In addition, the Master Registration File informa-
tion on coverage is checked to determine if the patient is eligible for
services,

About 4,0 per cent of the weekly batch of claims require manual
attention owing to identity probilens, The Identity Program was intro-
duced in 1965, Prior to this the identification check was based on a
comparison with the Previous claim under a glven ldentification number

on the Patient History File, That is, the 1dent1fication of a given

) v
'?See Appendix B for a full description of the claims record,
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beneficiary was established by the particulars submitted on the first
claim for payment, A1l subsequent claims for that beneficiary would
then be checked for identification against the previous claim, This
meant that different clainms for one individual might possibly be
recorded as payments on behalf of another, Also, since "other numbers”
were not'cross~referenced, it was possible for a glven person to be
treated as two séparate pesople, i,e.,, to have two concurrent identifica-
tion numbers, This system-was replaced in 1965 by the present‘system
which checks all claims against the Master Registration File which is
an independently compiled file, Upon introduction of the new identi-
fication validation scheme, the Commission compared all claims on the
Patient History File with the Master Registration File to verify the
patient identification, Identification errors on the Patient History
File were corrected with the exception of 5 small number of cases where
the beneficiary had died or left the province and it was not possible
to get ihe required information, Thus, while the ldentification
checking system employed prior to 1965 allowed the possibility of error
in compiling histories of service to beneficiaries (although not in
payment of a clzim) the considerable effort expended to "cleanse" the
Patient History File would suggest that the recorded histories are
reasonably comparable over time,

Next the claim is bProcessed by the "Edit Program."18 This

pProgram compares all of the information on the claims record relating

18‘I‘his is not the order of actual processing, 1In fact, the

claims cards are read in at this point so the Egit procedure actually
brecedes the Identity Program in the physical processing,
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to the identity of the physician with the Physiclan File;19 To be
eligible for payment for services rendered, the physician must be a
participating member of the plan. The speclalty of the physician is
examined also along with the information on the fee and the Fee .
Schedule code submitted, Among the criteria considered are whether or
not the physiclian is a specialist, whether or not the patient was
referred, and the age of the patient for services that have different
fees for adults and children, If there are any irregularities in any
of this information, the claim may be adjusted or selected for manual
review, The major portion of the cases for manual review involve
questions concerning the relationship of one service to another on the
samz claim or on a previously paid claim, Where medical judgment is
required the claim is referred to the Medical Branch, In cases where
a claim is adjusted elther by the'program or manually, an explanation
is given the physician by way of an “"explanatory code." BEach physician
has a 1list of the explanations for each value of the code,

Third, the claim is processed by an "Assessment Program,"
This program compares the medical aspect of the claim with the patient's
previous medical history., A number of checks are included, Indeed,
over two hundred assessment rules are built into this program., Among
the more routine items turning up are duplicate claims, clalms for
services which are included in a composite fee, i.e,, services follow-
ing surgery, or claims for composite fee services where more than one
physician is involved., Claims that do not pass the assessmsnt program

are selected for manual review, Again, in instances calling for medical

1

9The Patient History File is a list of all physicians and
their particulars who are elligible to receive payment for services
under the plan,
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judgment, the claim 1s referred to the Medical Branch, Claims auto-
matically approved or adjusted and approved'are passed on to the
payments program,

The final processing stage 1s the "Payment Program," Detalled
physician payment 1lists are printed listing the patients alphabetically.
by surname with the date of service, fee schedule code and fee, the
utilization fee and an explanatory code for any adjustments made to
the fee, When payment is made to the béneficiary a separate cheque is
prepared for each claim and the details of the payment are explained on
the cheque stub,

The complete processing procedure is repeated weekly on a volume
of about 70,000 claims, About 80 per cent of the claims receive
routine approval, The remaining 20 per cent are reviewed ﬁanually and
reprocessed with approximately 4 per cent of the claims being returned
to the sender fof_fﬁrther information, The thoroughness of the entire
procedure would suggest a high degree of. uniformity in the nature of

the claims data,

Other Clalms Raview Procedures

There are a number of general and specific piograms designed
to evaluate the flow of claims over time, Quarterly statistical
reports are produced on a number of variables relating to the type of
claim by Fee Schedule code, the number of claim adjustments by code
type, payments by type of physician specialty, etc, In addition, the
Payments Division sends out questionnaires every second month to
individual beneficiaries on a sampling basis. These questionnaires

seek to verify the receipt of services for which a claim has been paid.
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Where disagreemenfs'occur they are communicated to the relevant parties
and are corrected if the nature of the error is agreed upon, Lasting
disagreements are referred to the Medical Branch,

In addition to the computerized "general verification,"”
referred to above, there are "special verification" progranms which
focus on specific kinds of services or specific locations,

A general program for evaluafing the flow of claims involves
an assessment of the activities of participating physicians. "Physician
profiles" are prepared, based upon the services rendered by physicians
over a period of time, either quarterly or yearly, The "pfofile" of
an individual ohysiclan presents information on his activities, some--
such as the average cost per patienf—-in absolute terms; others--such
as the ratio of complete examinations to office visits--in relative
terms, Each profile also contains the averages for the same informa-
tion for a peer group of physicians, Thus a comparison of the
activities of each physician with those of his peer group can be made,
If the performance of a physician deviates by more than two standard
deviations from the average for the peer group, his record is sent to
the Professional Review Committee of the College of Physicians and
Surgeons for review,

When the profile system was being discussed and developed, the
Commission proposed setting up its own review committee to evaluate
the 1mplic;tions of a physiclan's deviation from the statistical norm,
The College of Physicians and Surgeons, stressing its own interest in

quality care, expressed strong reservations about a committee so
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constituted.zo It proposed setting up a committee of the College,
known as the ProfeSsional Review Committee, to study, an#lyze. and
investigate patterns of professional practice, Beginning in the last
quarter of 1964, physician profiles were referred to the College of
Physiclans and Surgeons. The Professional Revliew Committee of the
College studies the referred profiles and makes recommendatlons to
the College, Thq College, on hearing the advice of the Committee,
may then make sdme recommendation to the Commission for remedial
actian.

The effect of the introduction of the physician profile system
on the flow of claims for services is difficult to evaluate, In the
early years of its operation, adjustmsnts of some accounts were
recommended by the College upon review of the profiles referred to
its committee, Recently, however, it is clalmed that the profile
review procedure is becoming progressively less effective.21 On the
other hand, the Saskatchewan Medical Assoclation, 1n a news release,
have contended that the assessment procedures introduced by the
Commisslion are so rigorous and are applied with such zeal as to
constitute "harrassment” of the profession.22 The fact that 80 per
cent of the clalms are assessed automatically by a computer would
suggest that these arguments refer to manual assessments, Of the

cases referred to the Professional Review Committee in 1967, 1968 and

2oSaskatcheuan College of Physiclans and Surgeons, Newsletter,
January 27, 1964,

21D. Penman, Director of the Medical Branch, Medlical Care
Insurance Commission, in a paper delivered to Seminar on Research on
Health Care in Saskatchewan, November 21, 1969, Saskatoon,

223t ar-Phoenix (Saskatoon), April 7, 1970, p. 3.
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1969 none resulted in a recommendation from the Collegé to the Commis-
sion for action.23 Perhaps the real value of the physician profile
system lies in the compilation and known existence of the records
rather than in their actual use, If, however, instruments designed to
evaluate performénce (or, indeed, to enforce laws) are not used, their
“threat” value diminishes,

In addition to these established practices to identify claims
and to examine their validity, special studies are, from time to time,
undertaken by the Research Branch of the Commission, The Research
Branch was established in 1964, Besides carrying on studies of its
own, the Research Branch provides a liason for independent researchers

studying mattersvof mutual interest,

Summary
As has been shown, the Commission expends considerable effort

to ensure the validity and consistency of the claims data, The
introduction of the patient identity check in 1965 was a significant
step in improving the quality of the claims data. The efforts by the
Commission to “cleanse” the files of serious identity errors would
suggest that the data before and after this change are reasonably
consistent., Changes in assessment rules over time, with the exception
of the change 1a the Fee Schedule in 1968, have been minimal. The
effect of changes that diq occur over time is difficult to evaluate.
On the whole, these changes probably had a marginal impact on the

composition of the flow of claims, The impact of the introduction of

23Interview with Jan Rogers, Executive Director of the Medical
Care Insurance Commission,
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the physician profile system is probably more important butvequally
difficult to assess, In addition, there is the possibility that the
application of the system was not uniform over time, While the former
effect may be taken account of in the analysis to be done, the latter
cannot, On the whole, however, it seems reasonable to conclude that

the data are exceptional in detail and fairly consistent over time.

The Saskatchewan Treasury Department

In 1962_the federal and provincial governments entered into an
agreement whereby the federal government collects for the provincial
governments thelr share of the personal income tax. Income tax files
are complled for each provincé by the federal Department of National
Revenue, Coples of those files, compiled on magnetic tapes, are
provided to each province,

Records in the tax file contain essentially the same informa-
tion, with a 1little less detail, as provided on the "T-1 form" filed by
individuals.zu Included in the record are nanme, address, age, and
income information such as total income, taxable income, personal
exemptions, etc.25 Records are identified by surname rather than a
number and are stored sequéntially by the first five characters of
the surname,

The validity of the income data in the tax files is, of
course, conditioned by the methods of collection, Income tax returns

are self-completed, They are, therefore, subject to both unintentional

2L"See Department of National Revenue, Taxation Statistics

(Ottawa: Queen’s Printer, 1970). p. 162ff, for a copy of the form.

2SSee Appandix B for a complete description of the record.
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and intentional error, The Department of National Revenue, however,
employs various techniques to detect both kinds of error.26 Because
of the number of returns these efforts are applied on a sampling
basis, The validify of the income data is also affected by the
definition of income that is used. Income from capital gains is
generﬁlly not reported because of the absence of a capital gains tax
in Canada, Further, many forms of income-in-kind are not reported,
This is of particular significance in the case of farmers, The many
' deductions allowed, along with the possibility of pro-rating income
over time, also imply that a farmer's reported income may deviate from
his actual income, While this has important implications for the
comparablility of the level of farm and non-farm income in a particular
year, it is less significant when comparing income over time. That is,
the factors referred to above are probably constant over time.27 In
addition, when the income tax data are compared with that obtainable
by alternative methods, namely questionnaires, their shortcomings,

while apparent, are less cbjectionable,

The Saskatchewan Population

Until very recently, the economy of Saskatchewan was essentially
agrarian, The changes in population that have taken place reflect this
characteristic, From 1901 until the mid 1930°'s there was a rapid

growth in population rising from 492,432 in 1911, to 932,000 in 1936

26See H, H, Milburn, *Methods of Enforcing the Personal Income

Tax, " in Canadian Tax Foundation, Report, 1958 Conference (Toronto,
1959), p. 273.

275ee J. Porter, The Vertical Mosaic (Toronto: University of
Toronto Press, 1965), Chapter IV for a discussion of the valldity and
reliability of income tax data,
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(see Table 2.1); The depressed state of the "wheat economy" and the
attraﬁtion of other employment opportunities led to a decline in
population which, in 1951, was only 831,728, Even after_1951, the rate
of growth of popuiation was low, and it was not until 1963 that the
population recovered its 1936 level. Population growth has continued,
but at a very low rate, and, in 1969, there was a small loss in
population (from 960,000 in 1968 to 956,000 in 1969), Although
alternative job opportunities have been made available by development
in the mining, manufacturing, and service industries, they have not
fully compensated for the decline in labour required by the agricul-
tural sector which has experienced labour saving technological changes
in grain farming.28

In additioﬁ to these changes in the total population of the
province, there have been pronounced changes in the distribution of
the population within the province, Saskatchewan, like the other
prairie provinces, has a large proportion of its population concen-
trated in a few urban areas (see Table 2,2), Indeed, two cities,
Regina and Séskatoon. account for 25 per cent of the total population, -
Further, this concentration of population is the result of a rural to
urban population shift which began in the 1930's and has continued to
the present, Variations in the demand for agricultural commodities
along with the labour-saving changes in technology mentioned above,
have éombined to release population from the rural areas., Expanding

employment opportunitles in manufacturing, and particularly in the

2BSee J. C, Stabler, "Regional Development Theory and the

Growth of the Canadian Prairie Reglon, 1870-1961" (unpublished Ph,D.
dissertation, University of Utah, 1969),
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TABLE 2,1
SIZE OF POPULATION, SASKATCHEWAN AND CANADA
1911-1969 .
w
Saskatchewan Canada
Year Number % Increase Over Number % Increase Over

Preceding Estimate Preceding Estimate

1911 492,432 439,5 7,206, 643 34.2
1921 757,510 53.8 8,787,949 21.9
1931 921,785 21,7 10;376.786 18.1
1941 895,992 - 2,8 11,506,655 10.9
1951 831,728 - 7.2 14,009,429 21.8
1956 880,665 5.9 16,080,791 14.8
1961 925,181 5.1 18,238,247 13.4
1966 955,344 3.3 20,014,880 9.7
1967 958,000 .3 20,405,000 1.9
1968 960,000 - 20,744,000 1.7
1969 959,000 - - . 21,061,000 1.5

Source: For 1911-1966, Canada, Dominion Bureau of Statistics, 1966
Census of Canada, Vol, 1 (1-1) August, 1969, p. 1-1, Table 1;
for 1967, 1968, and 1969 see Canada, Dominion Bureau of
Stz.ti).stics. Canadian Statistical Review, XLIV (July to December,
1969), 18, ~




TABLE 2,2
PERCENTAGE DISTRIBUTION OF POPULATION BY URBAN

SIZE GROUPS, RURAL NON-FARM AND FARM, CANADA
AND SASKATCHEWAN, 1961, 1966

—‘-“_‘_——M\—\

1961 1966
% of total % of total
Saskatchewan Canada Saskatcheﬁan Canada
Urban
Over 100,000 12,1 43,4 25,8 47.3
30.000"99!000 13.9 9.3 3.4 8.9
10,000-29,999 5.2 5.7 7.2 5.8
5.000‘ 90999 v 3-8 3-3 2-8 3-5
2!500- 40999 ‘ 201"’ 3-6 4-1 L".l
10000" 2!“’99 507 14‘03 504‘ l"oo
Total k3.0 69.6 49.0 73.6
Rural
Farm 32,9 11.3 29,2 9.6
Non-Farm 24,0 19,0 21,7 16,9
Total 57.0 30,3 50,9 26.4
Total Number ' 925,181 18,238,247 955, 344 20,104,880

Source: Canada, Domlnion Bureau of Statistics, 1966 Census of Canada,
Population Rural and Urban Distribution, I (1-8), March 1968,
Canada, Dominion Bureau of Statistics, 1961 Census of Canada,
Table 14,
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service sector, have attracted many of these people to the urban
centres, thus stemming what would have otherwise been very large
emigraiion from the province,

That these population movements are generated by'the vagaries
of economic conditiﬁns i1s further illustrated by the chénées that have
taken place in the age and sex composition of the popdlation. New
entrants into thé labour force have tended to be the mbst mobile,

The loss of young and middle aged males through out-mobilitj is
refiected in the relatively smaller proportion of the population in
those age groups (sée Table 2.3). The converse of this is fhat the
pfovince has a relatively high dependency ratio; that is, young people
of ages less than fourteen years and older people of ages greater than
sixty-five years,

The reduced rate of growth of the Saskatchewan population along
with the drain of population from rural areas has important implication
for the provisicn of health services, The historical concentration of
the population in rural areas accounts for the greater relative avail-
ability of hospital beds in Saskatchewan, In addition, the geographic
dispérsion of the population has resulted in historically high physician-
population ratios, The changes that are occurring in the rate of growth
of the population and in its geographic distribution, however, have led
to a re-evaluation of the hospital construction program. On the |
recommendation of the Hospital Survey Committee, the Saskatchewan
goverqment has adopted a policy of consolidation of small hospitals in

rural areas and'increased emphasis on hospital constfuction in the large
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TABLE 2,3

- PERCENTAGE DISTRIBUTION - POPULATION BY FIVE-YEAR AGE
GROUPS AND SEX, SASKATCHEWAN AND CANADA, 1966

%M

. Saskatchewan Janada
% of total population % of total population

Age Group Total - Male Female Total Male Female

0- & 11,3 3.8 5.8 11,0 5.6 5.3

5- 9 11.5 5.9 5.7 11,5 5.9 5.6
10 - 14 10,8 5.6 5.3 10,5 5.4 5.1
15 - 19 9.3 b,7 4,6 9.2 4,6 b5
20 - 24 6.5 3.3 3.2 73 3.6 3.7
25 - 29 5.5 2,8 2,7 6.2 3.1 3.1
30 - 34 5.5 2.8 2,7 6.2 3.2 3.1
35 -39 5.8 3.0 2.8 6.4 3.2 3.2
Lo - 44 5.8 2,9 2.9 6.3 3.1 3.2
45 - 49 5.6 2,8 2.8 5.4 2,7 2,7
50 - sk 5.2 2,7 2.5 4,9 2.5 2.4
55 - 59 $ 4 2.3 2,1 4,1 2,1 2,0
60 - 64 3.6 1.9 1.7 3.3 1.6 1.7
65 - 69 2.9 1.5 1.4 2,7 1,3 1.4
70 - 74 2,5 1.3 1.2 2,1 1,0 1.1
7% -79 2,0 1,1 9 1.5 o7 .8
80 - 84 1,2 o7 .6 : o9 ol «5
85 - 89 o5 o3 o3 A .2 .2
90 - 9% o1 o1 .1 o1 .04 .06
95 + .0 .0 .0 .02 .00 .01
Total
Number 955,344 489,040 466,304 20,014,880 10,054,344 9,960,536

Source: Canada, Dominion Bureau of Statistics, 1966 Census of Canada,
I (1-10), March 1968, Table 19,
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| urbaﬁ éentres.29 This policy undoubtedly has effects on the number and
location of practising physicians, The shift in availability of
hospital facilities from rural to urban centres, along with the larger
éoncentrations of population in urban centres explains, in part, the
decline in general practitioners in rural areas and ghe increase in the
number of spascialists and group practices that have recehtly occurred,
These changes in population growth and distribution and in
availébility of health care facilities provide a background against

which family utilization of physicians' services may be examined,

29Saskatcaewan, Department of Health, Report of the Hospital
Survey Committee (Reglna: Queen's Printer, 1963),




CHAPTER III
SAMPLING PROCEDURE AND METHODOLOGY

Thé major objective of this study, as discussed in Chapter
One, is to provide estimates of the effects of income and utilization
fees on family expenditures for physicians' services, It was argued
that, prior to the Saskatchewan experience, little data existed upon
which to base such estimates, and further, that such estimates are
vital to an assessﬁent of utilization fees as a public policy under
medical care insurance. In Chapter Two the agencies in Saskatchewan
providing the data for this study were discussed, The nature of the
data and its consistency during the period were also examined,

The objectives of this chapter ares (a) to present the reasons
for choosing the family as the behavioural unit in the study; (b) to
explain thé sampling method used in the study and the unique nature of
the sample; (c) to examine the representativeness of the sample

selected,

The Family
The family has been selected as the unit of analysis primarily

because of the nature of medical services and the locus of decisions
to seek them. Many individuals are young and dependent, so that the
decisions to procure medical services, and payment for them, will be

made by the adult members of the family, Indeed, even the adults’

Iy
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decislons are often made in consultation, and aré financed from the
incoms or resources of the family, In a discussionvéf the appropriate-
ness of the family as the unit of analysis R. M, Andersen, a medical
sociologist, observed:

The decision to seek a physician is often jointly made. It may
come about only after discussion within the family of bumps,
swellings, or “feeling bad," Thus, defining a condition as
illness, as something necessitating treatment, in large part
depends on the patient's family, These famlly diagnoses are, of
course, particularly important for children, But the¥ often play
an important role in lay diagnosis of adults as well,
For these reasons most studies of utilization of physician's services
have focused on the family.2
The Saskatchewan data available would permit an examination of
individuals®' expenditures on medical care, The individual's family
characteristies could be used as explanatory variables, In addition
to the reasons noted above for selecting the family as the unit for
analysis, the method of charging for medical services, either under
government medicare or private insurance schemes, is usually based upon
the family,
The definition of the family of the Saskatchewan hospital and
medical care plans has, of necessity, been adopted, The definition
departs from the conventional sense of the term "family"” in two ways,

First, elghteen-year-olds are defined to be separate faﬁilies even 1if

they are in every respect still dependents of their parents, This

- g

1R. M. Andersen, "Families' Use of Health Services; a Behavioral
Model of Predisposing, Enabling ana Need Components” (doctoral disserta-
tion, Purdue University, microfiln, 1968), p. 12,

2See Marguerite Burk, Consumgtion Economics: A Multidisciplin-
ary Approach (New York: Wiley, 1968), Chapter 9 for a general . discus-

silon of the factors influencing cho;ce.
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means that oné_family in the ordinary sense of the term, may be treated
as two or more decision-making units, The extent to which the decisions
of young adults regarding medical care are family decisions is difficult
to assess, .It may be noted, however, that under @edical care lnsurance
the young aduit need not rely entirely on family income to support the
decision, The second feature of the definition used 1is that a famil&
exists, ceases to exist, and undergoes change according to the rules
that govern the assignment of registration numbers.3 These rules have
been discussed in Chapter Two.u

-Briefly restated, families may undergo change because of birth
(or adoption), Geath, marriage, or aging, Families may be created or
cease to "exist"™ through entry or exodus from the province, througﬁ
death of the surviving member(s), and through aging of the children,
All of these factors are considered in the procedures for assigning
registration numbers; Family changes may, but need not necessarily,
imply registraticn number changes, In situations where there is
simply a change in the number of dependents in a given family, no
changes in registration number will occur, Alternatively, where the
individual is the surviving, or only, member of the family, both the
beneficiary number (1dentify1ng the person as a member of a faﬁily)
and the registration number (identifying the family 1tsel£) will change
to a status of ‘nactive indicating that the family no longer exists.

Therefore, since the registration number identifies the family, the

3An exception to this is the Saskatchewan Assistance Plan bene-
ficlaries, In April 1966 such beneficiaries were assigned a new number.
The data were corrected for this administrative number change. The
effect remains, however, that such a “famlly" has a higher probability
of being selected in the sample,

QSee Chapter Two, p, 22,
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words "family" and "registration number" may be used interchangeably
for purposes of discussion, A family, of course, as discussed before,
can be a single individual but a single individual need not necessarily
be a famlly, Ar individual will be referred to exclusively by the

beneficiary nunber; a family by the registration number.5

The Sample
From the discussicn of the available data it is apparent that

an analysis of the effects of income and utilization fees on family
utilization of physicians' services could be based upon data for the
entire. population, While this is technigally possible, it is, of course,
not practical, The volume of data to be examined, even though it is in
machine readable form, makes the cost prohibitive, Therefore, this
study 1s based on a random sample of the population and provides
estimates of the relevant population parameters,

Two conslderations influenced the selection of the sample:
(a) the desirability~of getting observations over time; and (b) the
constraints imposed by the procedures of the data collectién agencies,
As a result the sampling was done in twa stages, An “overall” sample
was drawn first and then sorted into a set of cross section samples
for each year., The nature of these samples and the way that they were
drawn is discussed below,

Since families in the population are represented by registra-

tion numbers, a random sample was drawn from the cumulative list of all

5The number assigned to an individual, it will be recalled, is
an elght diglt number, The first six diglits identify the family and
are called, in this discussion and hereafter, the registration number;
the last two digits ldentify members of a given family and are called
beneficiary numbers,
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assigned registration numbers. This cumulative list contains all
.registration numbers that had been asslgned since the inception of the
madical care pla.n.6 From the cumulative list, which contained at the
time of sampling 540,000 registration numbers, a random sample of
54,000 registration numbers was selected.7

of the.SM0.000 registration numbers in the cumulative list, at
the time of.sampling 370,000 were active., Of the 54,000 numbers in the
overall samplé, 39,415 were active, The terms "active" and "inactive,"
it will be recalled, refer to eligibility of the family for services.8

That is, if a family is eligible for services under the Medical Care

Insurance Act, and if its premium has been paid, it is an acfive

family, The term does not refer to whether or not the family has
actually used physicians' services. An inactive status results from
death, exodus from the province, or the reassignment of identification
numbers, or, of course, lapse of premium, In the second_last case, for
example, a single eighteen-year;old girl is an active family. But when
she married she Joins another family and her maiden family number
becomes "inactive,®

v

The fact that 39,415 families were active in 1969 doss not mean

6Actually numbers were originally assigned when the hospital
services plan began in 1947, Thus the list contains numbers assigned ang
adopted by the medical care plan and assigned since then,

7The sample was selected by the Saskatchewan Government IBM
360/50 computer using a count and random skip procedure, Sample was
drawn June 26, 1969,

8Strictly speaking, the discussion here should be in terms of
individuals or beneficlaries, for it is only through the individual
that the family may undergo change, The status of a record is the
status of the beneficlary record firsty if the individual constitutes
the family then the status refers to the family, Since the family is
of prime Interest, the discussion is presented in family terms,
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that these families were eligible for services from the béginning of
-the sfudy period. Some of these families may have come into existence
between 1963 and 1969, For example, a family entering the province in“
1966 whose registration number had been selected in the sample would
not be eligible for services in Years prior to entry; Thus the terms
"active" and "inactive" only designate the status of families when the
situation is viewed for a certain period of time, The term "nonexistent"
will be used to refep to the time during which a registration number
(which is active or inactive at the time of sampling) had been un-
assigned. The family referred to in the above example would have been
"nonexistent® prior to 1946,

Since the random sample of 54,000 families contains families
that are active, inactive, or nonexistent depending upon the units of
time being considered, this overall sample may be sorted into yearly
sub-samples of families active in the respective years, This involves
dropping the 1nac£ive and nonexistent families for each of the time
periods considered, The 1969 sub~-sample is made up of the 39,415
families that were active at that time. The 1968 sub-sample is simply
the overall sample minus the families that were inactive or "non-
existent" in 1958.

A comparison of the 1969 sub-sample and the 1968 sub-sample
‘illustrates the procedure; Some of the families who were in the 1969
sample cannot be in the 1968 sample because they had not received a
registration number until 1959; that is, they had not yet entered the
province or had not re;ched the age of eighteen., These families are
the 1968 nonexistents that are in the 1969 sample, Some of the

families that were excluied from the 1949 sample as inactives must be
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included in the 1968 sample--namely those families who left the
province, or whose surviving member had died in 1969, Thus the‘1968
sample and the 1969 sample do not contain a common set of families (or
individuals). but refléct the same kind of turnover as occurs in
population,

By a similér procedure, samplés of active families for the
other years back to 1963 may be collected., Figure 3.1 illustrates the
relationéhip of the samples to each other,

Each of the sub-samples compiled represents a cross section
random sample of families for their respective years, The above
procedure is equivalent to repeated sampling at the end of each year,
That is, if a random sample were drawn, say in 1966, the families that
were lnactive at that time would be bypassed for that reason; the
families that were "nonexistent” at that time would not be in the
population lisf. Since the 1966 "inactives™ and "nonexistents® were
droppsd from the overall sample to get the 1966 sub;sample. the two
apprbaches are consistent.9

The time series analysis in this study will be based upon the
set of sub-samples, It is obvious that over time the membership of the
samples is not constant. It is technically possible, although not
practical, to select a sample of families who were covered throughout

the entire pariod.lo Moreover, such a sample woul& exclude a number

9While each of the sub-samples represents a random cross section
sample, the set of sub-samples are not strictly equivalent to repeated
indepandent raniom samples, A selected family that is active for the
entire period will appear in all of the sub-samples,

OAs many as forty coverage entries may have to be examined for
each member of a family to determine if that family would be eligible
for selection,
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of families that are of particular interest, Among those excluded
would be families affected by a youth reaching the age of eighteen
(both the old Tamily and the new family), families with a mamber
dying in the sfudy period, and families entering or leaving the province
in that period., These phenomena, with the exception of the latter, are
manifestations of the aging process, The families that were included
in such a sample, however, would be subject to aging,  It is also
possible to select a set of families with dependents who are covered
over the whole period, In this case, families with children born in
the study period would have to be excluded along with those mentioned
above, It is only families who are at the two extremes of the aging
process--those experiencing birth and death, and families with children
whé will reach eighteen years of age in the period--that would be
excluded in such a sample, The former two groups of families are
generally assoclated with high medical expense, Therefore, such a
sample would exclude from consideration important groups of families,
If the objective of the analysis is to identify the factors influencing
utilization of physicians’ services, then all of the factors influenc-
ing population behavior must be included in the sample, Finally, the
requirement that the data be related to a constant group of families
(as in the first case above), or individuals (as in the second case),
1s seldom satisfied in studies of consumption, demand or supply. For
example, estimation of the demand function for automobiles over a
period of time would not necessarily be based on the consumption
expenditures of the same families over the period, The implicit
assumption is, of course, that the groups or individuals entering and

leaving the data set have similar preference functions, In the samples
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described above the assumption is that the families entering a given |
sub-sample, say year 1963, have similar preference functions to those
entering any other sub-sample, The same assumption is-made for the

families leaving each sub-sample,

The Representativeness of the Samples

It has been argued above that the sampling procedures yield
the equivalent of repeated cross section random samples., Each of these
samples may be examined for representativeness by comparing samplé
proportions and population proportions for various characterisfics.

The records in the Master Registration File, from which the
‘samples were drawn, contain information on age, sex, marital status,
location, family size, etc, The structure of each annual sample may
be compared with corresponding population structure for any of these
variables, This is done for family size and location, Table 3.1
presents the distribution by size of family for each of the annual
samples and for the population in the corresponding years, Inspection
of the table suggests that the samples are representative of the
populations in each of the years, A chi square test on the nuil
hypothesis that the samples come from their respsctive parent popula-
tions yields calculated values of chi square less than 1,0 for all
years.11 Since the critical value of chi square 1s 11,07 for the
appropriate degrees of freedom, the null hypothesis cannot be rejected.
When compared with the population.on the basis of family size then the -

samples are representative,

11The calculated values of X2 for the years 1963-1968 are
respectively 0,34, 0,08, 0,16, 0.46, 0,15, 0,18,
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In add}tion to the data available from the Master Registration
File, medical expenditure and income data were collected for the
families in the samples, Distributions for these data may also be
examined for "goodness of fit,"

The medical care expenditures for the sample families were
drawn from the Patient History File of the Medical Care Iﬁsurance
Commission, As mentioned in Chapter Two, the same identification
system is used for both sets of data. Linking the data was, therefore,
not difficult,

Distributions of medical expense by typs of service are
présented in Table 3.2 for the sample and the population., This table
Wwas prepared bj grouping claiﬁs for services according to the fee
schedule code unier which they were paid. The 1list of fee schedule
codes for each group was provided by the Medical Care Insufance
Commission and is the same 1list that was used in compiling the 1949

Annual Report,

Some difficulties occur when this list is used for groupings
in the earlier years, The 1949 groupings were slightly different than
the groupings used to complle the population statistics in the years
prior to 1969, For the years 1966 to 1968 inclusive the population
groups differ from the sample grouping for three categories: other
diagnostic procsdures, major therapeutic procedures, and obstetrics.

- The population figures for these three groups were adjusted to make
them compatible with the sa.mple.12 In the years 1963 to 1965 inclu-

sive there are differences in the number and names of the groups used

12Adjustments were supplied by the Commission's Research
Branch,
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for the population., The adjustments for group compatibility in 1964
and 1965 are noted in the table. Finally, in 1963 the following groups
do not occur at all in the population figures: other diagnostic
procedures, surgical assistance, and major and minor therapeutic
procedures., The two categories other diagnosfic procedures and surgical
assistance should probably be included with the surgery category. The
two therapeutic procedures categories should probably be distributed
among the examinations, laboratory services, and surgery categories.13

When the adjustments are made for grouping differences the
distributions of payments by type of service for the samples compares
favourably with the correspondingbpééulation distributions, A chi
square test on each of the samples and their corresponding population
indicates that the differences between the samples and their popula-
tions are not statistically significant.14

The last source of data is the Income Tax Returns for the
province, Sirce the income tax records are not identified by
registration-beneficiary numbers, collection of these records Wwas
difficult. The records were collected by searching the annual tax
files for the msmbers of the samples.15 The search was based on nanme,

age, and address, A discussion of the procedure and its reliability

131t is difficult to confirm this because the Research Branch,
which is responsible for compiling this data, was not established by
the Medical Care Commission until 1964,

11+The calculated values of XZ for the years 1963-1968 are
respectively 0.42, 0,21, 0,25, 0,20, 0.04, 0.58, The critical values
for the appropriate degrees of freedom and the 5 per cent level of
?iggi§icance are respectively 5,23 (1963), 8.67 (1964-1967), 10.12
1958),

1SSea.rch was not conducted for individuals less than sixteen
years of age in a given tax year.
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is cohtained in Appendix B,

Since the address information in the Master Registration File
was the most recent address, this criterion for identification deter-
iorates as the search progresses back to the earlier years in the tax
file. Thus the distributions of income for each of thé samples may. be
expected to get progressively worse as earlier years are examined,
This, of course, would require that mobility be specific to certain
income classes, If mobility is not spscific, then the effect of
address changes should be reflected in smaller numbers of.individuals
found. The sample as a proportion of the population would become
smaller for earlier years,

A second factor that must be considered in coﬁparing the
sample and population distributions is that the sample is random for
families, not for individuals. The selected tax records will, there-
fore, be random only to the extent that families do not contain more
than one income receiver, Families with more than one income receiver
will be over-represented in the sample.16

The distribution of income for each of the samples and for their
respective populations are presented in Table 3.3, It should be noted
that the distributions presented are distributions of taxable returns
not family income, That is, they are distributions by income class of
the taxable returns for individual members of the families in the
random samples, If g family member did not file an income tax return

he would not apnear in the table, Thus there is a difference between

16The number of families with more than one income receiver in
1967, for example, is 7,870 out of 39,708 families for whom income
records were found,
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the total number in the samples in Table 3.3 and the total numbér in the
samples in Table 3.1. Table 3.3 refers to individuals and Table 3,1
refers to families, If éach family had only one.income recipient,
then a comparison of the total numbers for the two tables would suggest
that income data was found for an average of 60 per cent of the
fa,milies.i7

A final factor must be considered in comparing the sample and
population data in Table 3.3. The population data are not in fact
population data but rather are estimates by the Department of National
Revenue, These estimates are based upon a random sample of the
provincial income tax returns.18 Thus the comparison that is presented
is a comparisop of two random samples, The data or samples for each
year may be tested for homogeneity using a chi square distribution.19
The null hypothesis that the two samples came from the same population
cannot be rejected at the 1 per cent level of significance.zo There-
fore, the sample data can be accepted as representati?e of the

population,

17The families for whom no income data was found would include
those who had no income, such as welfare and pension recipients and
students, and those for whom the search failed. See Appendix B, p.
for an analysis of the composition of this group, '

18See Taxation Statistics, op. cit., p. 4, for description of
compiling,

19A statistical test for homogeneity cannot be performed
since the size of the National Revenue samples is unknown, Therefore,
it is assumed that the National Revenue data are population data and a
goodness of fit test is performed.

2

Ohe calculated values of X2 for the years 1963-1968 are
respectively 0,22, 0,39, 0.64, 1.07, 0,34, 0.40. The critical value
for 18 degrees of freedom is 7.01 at the 1 per cent level of signifi-
cance,



CHAPTER IV
THE ANALYTICAL FRAMEWORK

The objectives of this chapter are: (a) to describe the
variables that are constructed for individual families; (b) to present
the regression model that will be used to analyze the data; and (c) to
discuss the expecﬁed relationships between family medical expense and
the various explanatory variables. Since the main purpose of the
analysis is tc determine the magnitude ot the effects of utilization
fees on family medical expense, these expected relationships are of
secondary interest. The nature of such relations has, of course, been
the subject of numerous studies, The results in this study are of
particular interest because of the unique way that medical care is
financed. In addition, the data allows‘examiﬁation of the behaviour

of relationships over time,

The Variables

Since fhe observational unit in this study is the family and
since the data collected are recorded on an individual basis, it is
necessary to construct a family record., The family record is made up
from three sources: the demographic part from the Master Registration
File; the medical expenditure part from the Patient History File; and
the income part from the Income Tax Returns, The family record was

compiled by summing the relevant data for a given variable over all

62
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members of thevfamily. In the case of medical expenditures, for
example, the claims experience of all members of a given family are
summed to yleld the family's medical expenditure for all physicians'.
services, Expénditure variables were also constructed for several sub-
categories of service, in addition to expenditure by type of practi-
tioner (general pracfitioner or specialist), The unit of time over
which the summation is done is one year,

A list of the variables in the family summary record that are
used in subsequent analyses is presented in Table 4,1, The first four
variables are compiled for all services and for each of eleven sub-
categories of service. These sub-categories are: complete examinations;
regional examinations; home and emergency visits; hospital visits;
consultations; laboratory services including diagnostic radiology;
psychiatric services; major surgery including other diagnostic pro-
cedures and surgical asslistance; minor surgerys obstetrics; and
anaesthesia.1 An income variable was compiled for taxable income and
for disposable income in addition to total income shown in the ta.ble.2
Dummy variables were constructed to describe family characteristics,
The construction of the dummy variables for age, marital status,
location, number of children, and welfare status is shown in the

table.3

1The groupings of the fee schedule codes are those used by the
Medical Care Commission,

2Only total income is used in subsequent analysis since the
results of small runs on the three income variables did not differ,

3Means and standard deviations for the varlables are provided
in the Statistical Appendix.



TABLE 4,1
LIST OF VARIABLES IN FAMILY RECORD

FAPP The sum of the fees approved for all services that
' fall in the i th category and are provided to the
members of a given family,

NGP& The number of services in the i th category provided
by general practitioners to all members of a given
family,

NSPi * The number of services in the i th category provided
by specialists to all members of a given family,

NUMSE'Ri The number of services provided to all members of the
family. '

DCGi The cumulative sum of 15% of the fees approved for all

services which are billed directly to the patient,
This is summed for all such services to all members of
- a glven family,

FAMSZ The size of the family including the parents.

GPFAPP The sum of fees approved for all services provided by
general practitioners to members of a given family,

SPFAPP The sum of fees approved for all services provided by
speclalists to members of a given family,

TOTINC The sum of total income from the tax record for all
members of a given family,

TAXINC The sum of taxable income from the tax record for all
members of a given family,

DISINC The sum of disposable income for all members of a given
family, Disposable income equals total income minus
tax paid,




VAROO1

VAROOZ
VAROO3*
VAROO4
VAROO5
VARO06

VAROO?

VAROO8

VARO09

VARO10

VARO11

VARO12

VARO13

VARO14
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TABLE 4.1 (concluded)

Equals 1 if the female spouse is absent and 0

otherwise,

Equals 1 if the male spouse is absent and 0 otherwise,

Equals 1 if the family

Equals 1 if the family

Equals 1 if the family

Equals 1 if the family

Equals 1 if the family

otherwise.

Equals 1 if the age
and 0 otherwise,

Equals 1 if the age
and 0 otherwise,

Equals 1 if the age
and 0 otherwise,

Equals 1 if the age
and 0 otherwise,

Equals 1 if the age
and 0 otherwise,

Fquals 1 if the age

of

of

of

of

of

of

nore and O otherwise.

Equals 1 if the family
a population of 10,000

has
has
has
has
has

the

the

the

the

the

the

one child and 0 otherwise,

two children and 0 otherwise.
three childrén and O otherwise,
four children and 0 otherwise,

five of more children and O
family head'is 25-34 years
family head is 35-44 years
family head is 45-54 years
family head is 55-64 years
family head is 65-74 years

family head is 75 years or

lives in an urban centre with
or more, and is 0 otherwise,

*As the dummy variable matrix is set up here the estimated coefficients

are not marginal concepts,

In the work that follows the first differ-

ences of the coefficients pertaining to number of children are

presented,
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The Model

While the.main purpose of this study is to determine the
effects of utilization fees on family expenditure patterns for medical
care, the method of doing this is somewhat indirect, First, parameters
nust be estimated for the variables that explain variations in fémily
medical expenditures., These parameters are then used in Chapter Six
to predict family medicél expense in the dbsence of utilization fees,

In order to examine the influence of each of the explanatory
varlables on family medical expenditure behaviour a regression model
is used.- The underlying assumption in the analysis is that family
expenditure for physicians' services depends upon a number of variables,
both econonmic ahd demographic. The demographic variables are indices
of tastes or preferences, The economic variables, price and income,
are the ordinary'market constralnts agalnst which the family compares
benefits from cbnsumption.

Implied in the above assumption is the additional assumption
that the decision to seek medical services 1s a family decision, A
number of writers, in discussing models of consumption.of medical
services, have noted that the decision to procure such services may
involve the providers of the service.u The argument is particularly
persuasive in the case of certain types of service, Repeat visits and
services such as surgery and hospitalization take pPlace largely on the

advice of the physician. The type and amount of services provided

4F'or a good discussion of demand models for health care see,
Grover Wirick and Robin Barlow, "The Economic and Social Determinants
of the Demand for Health Services, " in The Economics of Health and
Medical Care, Proceedings of the Conference on the Economics of Health
and Medical Care (Ann Arbor: University of Michigan, 1964),
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may, in a number of cases; be dictated by the so-called "technological
imperatives" whicﬁ ultimately only the physician is properly able to
evaluate.s NeQertheless there remains considerable scope for family
choice in seeking physicians' services. The initial decisien when and
whether to see a physician is entirely a family decision, Further,
the decision to follow a physician's advice is one that the family
must make. Thus, variables associated with the family may explain
some of the varlation in family utilization of physiclans' services.

The influence of these variables is estimated by fitting a
single regression equation to each of the sets of annual observations
on medical expenditure and family characteristies, The method is
- ordinary least squares, The regression equation has the following
form .

TOTINC + a

) VAROO1 + , . . + a

F‘APP1 =a, + a2 DGGi + 33

19
VAROLY + u,
where the variables are as defined in Table L,1 and uy is an error term
assumed to be normally distributed with a mean of zero and a variance
ofl’z.
There are several restrictions imposed by this model., It is a

highly aggregative model which assumes that there are no interaction

SThe term is taken from Kong-Kyun Ro, "Patient Characteristics,
Hospital Characteristics and Hospital Use," Medical Care, VII, No, 4
(July-August 1969). For a full discussion of the role of need in
consumption decision making see Kenneth Boulding, "The Concept of Need
fog6¥ealth Services," Milbank Memorial Fund Quarterly, LXIV (October

966).

6The amount of variation in family medical expense explained by
the independent variables, of course, 1s expected to be small, It is
well known in insurance literature that expenditures can only be pre-
dicted accurately for groups of families, In addition, this is typic-
ally true for cross section data on individual observation.



effects between the independent variables, The effects of age are
assumed to be the same for couples and for single males and females,
The cost of an extra child is assumed to be the same whether the
family is headed by a couple or a single individual and regardless of
the age of the .family head. Thus the coefficient a7 is the cost of
two children for any age of the family head and for any family type.
In addition, the effect of absence of the spouse 1s assumed to be the
same for all age levels and family sizes, Finally, the effect of a
change in income or a change in direct charges is assumed equal for
all types of families and all age levels, |
Interactions effects could be examined by dividing each
annual sample into sub-samples by family type and by estimating
separate equations for each class., Full estimatlon of each such
class, however, would not be possible owing to the paucity of observa-
tions for many classes, Table 4,2 shows the distribution of the sample
for 1967 by age, size, and marital status of the family.7 Of the 126
cells, 76 have less than fifty observations, An aggregative model,
while imposing some restrictions, does preserve degrees of freedon.
Alternatively. interactions effects could be examined by
defining the dummy variables differently, A new dummy variable conld
be defined for each king of interaction.8 The difficulty.here is that
the number of such variables becomes unmanageable. With three levels

of family type, seven age levels, and six levels for number of children

?Tables for the other years are presented in the Statistical
Appendix,

8See N. R. Draper and H, Smith, Applied Regression Analysis
(New York:s John Wiley & Sons Inc., 1967)
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the number of simple interaction dummy variables required would be 126,
While the sample size is large enough to allow this, the computational
costs become prohibitive, Each additional variable added to the
correlation matrix increases the cost of producing that matrix by a
multiple., Another pProblem with defining multiplicative interactions
variables is that multicollinearity is introduced into‘the regression
equation, The aggfegative model, therefore, has the virtue of being

directly applicable and reasonably efficient.9

The Analysis

The dependent variable in this analysis is family expeﬁditures
on physiciané' services, Since the fee schedule is constant for the
period 1963 tc 1967, expenditure is a reasonable index of quantity
consumed.10 Changes in the'quantity of services are reflected in
changes in family expenditure, A change in the composition of services
is also appropriately reflected since each type of sefvice is weighted
by its own price or fee,

In comparing the 1967 and 1968 estimates the use of expendi-
tures as a depzandent variable results in underestimation of the
coefficients since pPrices increased in mid-1968 with the infroduction
of the centennial edition of the fee schedule, Increases in expendi -

ture in 1968 may result, therefore, from an increase in the quantity

9Feldstein attempted to get around this problem by using
extraneous information on physician use patterns for demographic
classes, but thig yielded no relationship between demographic changes
and demand for physicians' services, See M, S, Feldstein, "The Rising
Price of Physiclans"Services," Review of Economics and Statistics,
LII, No, 2 (May 1970),

10The exception to this is that the rate of payment was ralsed
from 85% to 95% of the fee schedule on November 1, 1967,
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of services taken or from a change in price. As a consequence,
equations are also estimated using the number of services as the
dependent variable when considering those years.11 A problem here is
that the number of services is a slmple count of heterogeneous services,
That is, a laboratory service and a complete examination are each
counted as one service, If the composition of services changes
significantly then the number of services is a less satisfactory index.
When the number of services is used as the dependent vériable the
assumption 1s made that the structure of services remaing unchanged or
at least that such changes are small,

The independent or explanatory variables used in subsequent
analysls are described below., |

1. Income--The relationship between income and expenditures on
medical care has been examined in a number of studies., In general,
studies have shown a positive relationship between income and medical
expenditures, That is, medical care appears to be a "normal" good so
that higher income means higher medical expense. Usually the income
varlable used is current income, although recent studies have used
transitory and permanent income varia.bles.12

In the absence of complete coverage by medical care insurance,

11Not only is expenditure affected by price changes, but also
quantity of services may be affected if quantity is a function of the
rate of profit per service. The assumption in this analysis, as men-
tioned above, is that demand is a family decision, No account is
taken of the possibility that the providers of service may participate
in that decision,

12See Ronald Andersen and Lee Benham, "Factors Affecting the
Relationship Between Family Income and Medical Care Consumption, " in
H. E. Klarman (ed.), Empirical Studies in Health Economy (Baltimore:
Johns Hopkins Fress, 1970),
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the hypothesis that consumption is a function of income is fairly
commonplace, although the role of ‘economic variables has been question-
ed.13 Under insurance with comprehensive cqverage.income ceases to be
a market constraint, But a positive relationship between income and
medical expense may still be found, If there are opporiunity éosts in
getting medical services such as lost time from work, or if there are
assoclated costs such as trénsportation or drugs, income may continue
to be a significant explanatory variable, 1In addition, income may
still play a role as an index of tastes. If prior to the.introduction
of medical care insurance, income was an important determinant of
medical expenditure, utilization habits may have been formed by income
groups. With the introduction of insurance the income coefficient may
thus still be positive although with a reduced magnitude, Further,
with the passage of time the size of the income coefficient may be
expected to decline through the erosion of habit or a negative learning
effect,

There are éome grounds, on the other hand, for expecting a
negative relationship between income and medical expehditure. If
1llness is disabling it may involve loss of income. Therefore, as
medical expenss increases income may decrease. Presumably this
hypothesis would find greater support when components of ﬁedical

service were examined since some types of service involve greater

13For a discussion of the role of economic variables in family
decision making and medical services see Ronald Andersen, A Behavioral

Model of Families' Use of Health Services (Center for Health Administra-
tion Studies, University of Chicago, 1968),
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disability than others.14

2, Prices--The relationship bétween price and medical care
expenditure is expected to bhe negative, Higher prices are expected to
be associated with lower quantities of services taken., Under conven-
tional demand theory the satisfaction maximizing individual balances
extra costs agalnst extra benefits, With the assumption of diminishing
marginal utility an increase in price results in a reduction in the
quantity taken. However, since medical services are génerally
considered a necessity, the magnitude of the price coefficient should
be small; that is, medical services are expected to be fairly price
inelastic,

The relationship between price and quantity of medical services
has been difficult to estimate empirically, The problem of differing
fee schedules among'practitioners m2y be overcome by the use of
relative value scales, However, there still remains the difficulty of
knowing whether and what amount the patlent was actually charged, The
practice of applying the fee schedule on a sliding scale is widespread.
In addition, private lnsurance may cover all or part of the'bill.

Under univérsal comprehensive lnsurance, in the absence of co-
insurance, deductibles, and extra billing the marginal cost to the
patient of extra services is zero, There are some clrcumstances,

however, in the Saskatchewan setting where the patient may incur a

iaA number of studies have shown that the role of ‘explanatory
variables may vary from one type of medical service to another, For
example, see P, J, Feldstein and Ruth Severson, "The Demand for Medical
Care,” in American Medical Association, Report of the Commission on
the Costs of Medical Care, I (Chicago: by the Association, 1964),
57-76;3 Grover C, Wirick, "A Multiple Equation Model of Demand, " Health
Services Research, I (Winter 1966), 301-46,
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direct charge for services, in addition to the utilization fee after it
was intrbduced. A patient may be billed direétly by the physician at
100 per cent of the feé schedule. When the patient submits the claim
to the Medical Care Insurance Commission he is reimbursed at the
appropriate proportion of the fee schedule (usually 85 per cent). He
therefore incurs an out-of-pocket charge of 15 rer cent of the claim.
This direct charge may be expected to deter consumption of services in
a similar manner as a price. Therefore, the coefficient on the direct
charge variable should be small and negdtive in sign;

3. Socio-Demographic Variables--The socio-demographic vari-
ables available in this study are age of family head, presence of
spouse, number.of 6hildren, location, and welfare status, These
factors are not causes of medical care expenditure per se but rather
are proxies of preferences and "needs" for medical ca.re.16 Included
in tastes amd preferences are illness level or physiological need, and
attitudes and perceptions toward medical éare. Age, sex, marital
status, and size of family are used as indicators of need, Tt is
recégnized that these variables are poor indicators of physiological
need. Consequently the proportion of variation in medical expenditure
that is explained by them is likely to be small, Psychological needs
are, of course, difficult to measure and certainly no appropriate
broxies seem to be available,

While age and sex information is available for all members of
the family, only the age of family head is used, The sex of the head
of family is used when the Spouse is absent, The age of the head of

family should be highly correlated with the ages of the members of the

16See Ronald Andersen and Lee Benham, op, cit., p. 81.
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family and is therefore taken as a satisfactory index of family age.

The relationship between age and medical care utilization is well
known, Usage tends to decline at first with age and then to increase,
At the low end of the age scale high medical expense is expected in the
childbearing years, The highest usage is expscted among the aged as
they becéme more susceptible to accidents and chronic illness,

Marital status will presumably be important in those kinds of
Services>which depend upon the availability of nursing services,
Hospital servicés, for example, are commonly fcund to be greater among
hon-marrieds, The relationship between number of children and medical
expenditure is expected to be positive; however, extra expenditure for
additional children is expected to decline,

The location variable may be considered a proxy for availability
of services, Since services are more avallable in urban areas, a

positive sign is expected on this variable,



CHAPTER V
REGRESSION RESULTS

Regression models of the form described in the previous chapter
were fitted to a variety of sets of the variables for total medical
expenditure and its components for each of the years 1963 to 1967.

The purpose of this chapter is to present the estimates of the effects
of the explanatory variables on family medical expense. Several
aspects of this analysis are unique., First, it is poss%ble to inélude
family income as an explanatory variable and to examine the behaviour
of the coefficient for this variable using the repeated crogs section
data for several consecutive years., Second estimates of the degree of
influence of a number of socio-demographic variables are obtained.
These estimates are also obtained for a sequence of years enabling an
examination of their variation over time, As mentioned in the previous
chapter, estimates of the explanatory role of such variables has been
the object of a number of previous studies. The regression model used
in this analysis was chosen to allow comparison with the results of a
major study done for a nelghbouring province.1 Other than for comments
on this comparison, only a brief discussion of the coefficients will be

presented. Tables will be presented here, and in the Statistical

1C. H. Berry, Voluntary Medical Care Insurance and Prepayment
(Ottawa: Queen's Printer, 1964 ),

76
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Appendix, which the reader may examine for greater detail, Of primary
concern here is the development of a set of coefficients that may be
used in the next chapter to predict family medical expenditure for 1948,

The order of presentation of the regrcssion results is as |
follows, First, estimates for expenditures on all services are
presented for 1963, the earliest full calendar year of operation of
the Medical Care Insﬁrance Plan, Next, estimates for equations similar
to those fitted to Manitoba data for 1961 are discussed, Third,
equations are fitted to the data for each of the years 1963 to 1967
and the behaviour of the coefficients over time is examined, Fourth,
similar equations are fitted to the data for selected components of
medical care expense for each of those years, WNext, the data is
disaggregated by type of practitioner and separate equations are
fitted to expenditures for general practitioners' services and
specialists’ services, Finally,.some distributional aspects of the

analysls are considered,

Expenditure on All Services 1963

An equation of the following form was fitted to the 1963 data
on family medical expenditures for all services:2

The estimated coefficients and their standard error for this
regression model are presented in Table 5,1, Because of the

way dummy variables are constructed a special interpretation must

2The variables are as defined in Table 4,1, Chapter Four, with
u; as an error ternm,
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TABLE 5.1

REGRESSION COEFFICIENTS, EXPENDITURE ON
' ALL SERVICES, 1963

Coefficients ' Standard Errors

Intercept 19,44
Family Income .00117 .00012
Elasticity (.054)
Direct Charge 6.58 0.09
Spouse Absent
Single Male ~-18.70 1,22
Single Female ° ;23.28 1.22
Children Present
One | 14,16 1.40
Two | 11,93 1,53
Three . il 47 1,76
Four 11,54 . 2,08
Five Plus 25,58 2,06
Age of Family Head
25-34 | 11,64 1,50
35-44 12,17 1.57
b5-54 14.15 1.52
55-64 25.00 1.55
65-7k 29.42 1.68
75 + 23.75 1.73
Urban 744 0.87
R .24
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be placed on statistical significance as indicated by the standard
errors in this and othér similar equations that follow., The statisti-
cal significance of a given variable, say presence of spouse, is not
indicated by the standard errors., The null hypothesié in.such é case
is the composite hypothesis that 3, = a3 = a, = 0 since the dummy
variable is a tandem variable, The statistical significance of a given
dummy variable, say single female, refers to the signifibance of the
differential effect between single females and couples. However, a
simultaneous statement cannot be made about the slgnificance of the
dummy variable for.couples and the dummy variable for single females.

In intefpreting the coefficients, the intercept is a point
estimate of the eipected average family expenditure for a couple with
no children and with a head aged 18-24 years. The other coefficients
for the dummy variables on humber of children and age of family head
are the amounts by which the intercept must be increased or decreased
to get a point estimate for each family type.3 There are few surprises
in these coefficients, The estimated expense for single females is

less than for single males, a result which is expected.u The effects

3The first differences of the coefficients for number of
children are presented since the dummy variable scheme used does not
yileld marginal effects, This form of the dummy variable data matrix
was selected to reduce computational costs. Hereafter all the coef-
ficients for number of children are presented as differences, 1In
considering the statistical significance of these coefficients as
indicated by their standard errors, it must be remembered that they
are presented as first differences in these tables. Thus the original
coefficient for three children was one child plus two children plus
thrge children or 14,16 + 11,93 + 14,47 = 40,56; its standard error is
1!7 L]

4The fact that the estimated expense for single females aged
18-24 with no children is less than zero may be due to nonlinearity.
A priori, expense cannot be negative,
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of increasing age are linear rather than the expected'pattérn of ‘high
. expense for the young and the old, The coefficient for the location
variable indicafes that families in urban settings spend on the average
about $7.44 more on medical care than do families living in rural areas,
This is not ﬁnexpected. The greater relative availability of medical
services in cities along with shorter distances may account for this
difference, 1In addition, in rural areas X-rays and laborétory work
may be done in the hospital and, therefore, is not charged to the
Medical Care Commission.5

The coefficients of particular interest in this analysis are
those for family income and direct charges, The sign of the income
coefficient is positive indicating a direct relation between income
and medical expense, The magnitude of the coefficient, however, is
sﬁall. The size of the coefficient suggests that for an income
increase of $1000 family medical expenditure would increase by $1,17,
This yields an income elasticity of 0,05, The low income elasticity
suggests that medical care insurance is successful in the sense that
income ceases to be a major explanatory variable, That is, changes in
income, on the average, do not give rise to very large changes in
medical expenditure. Since the objective of insurance is to reduce
the role of income, it may be said that the size of this coefficient is
consistent with the successful operation of the insurance scheme,

The coefficient for direct charges is surprising both in sign
and in magnitude, The coefficient indicates that for each extra

dollar spent as a result of direct billing an additional $6,58 is spant

5See Table 5,10 for the rural-urban difference associated with
laboratory services.,
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on medical services, This is contrary to expectations.' The commoh
hypothesis is that when medical services are rendered without direct
charges on the patient utilization increases, Therefqre. when direct
charges are incur;ed utilization shoulg decrease,

A possible explanation for the coefficient on the direct charge
variable may lie in the patterns of practice of those physicians who
bill their patients directly.6 Only 10,1 per cént of the claims paid
in 1963 were received directly from the patient.’ A small number of
physicians who bill all, or most, of their patients directly could,
therefore, account for a large part of the direct billing, If these
physicians have nigh "generated costs" per pétient this could account
for the sign ang magnitude of the estimated coefficient, Generated
costs are payments for services that the physician requests for the
patient. They are a result of physician decisions, It is unlikely
that the patient would fall to have such services merely because the
physician who ordered them billed the patient directly. Thus, even .in
the event of direct charges extra expenses by the patient are incurred,
A study of physicians who submitted at least 80 per cent of.their claims
directly to the patient indicated that such physicians had very high

generated costs per pa.tient.8 While the study was based upon a small

6There 1s an element of the whole-part problem here. That is,
DCG is a part of family expenditure and to this extent a spurious
positive correlation between the two may occur., However, under the
hypothesis that a direct charge discourages utilization, and since the
time.period for these variables is one year, it is possible to have
a negative correlation between DCG and utilization, ’

7Medical' Care Insurance Commission, Annual Report 1964 (Regina:
Queen's Printer), Table 8, P. 27, This proportion declined continy-
ously to 4,2% in 1967,

8Medica1 Care Insurance Commission, "Comparison of Costs per

Patient for Physicians' Billing Mode 3 with Other Modes" (unpublished,
Regina, 1959), A



82
number of physicians and was, therefore, not strongly conclusive, the
results on the direct charge variable found in this study are consistent
with the tentative hypothesis that physicians who bill directly have

high generated costs per patient,

A_Comparison with Manitoba Estimates

As a check on the regression results obtained from the Saskatch-
ewan data, equations were estimated for the more restricted set of

variables used by C, H. Berry in his study of household utilization of

medical services in Manitoba for the Hall Commission, Using data
supplied by Manitoba Medical Services for 1961, Berry estimated
coefficients for age of family head, number of children, and presence
of spouse, 1In addition, Berry estimated an equation for Saskatchewan
using data supplied by Medical Services Incorporated, Saskatoon,
There are a number of factors, of course, that must be con-
sidered in comparing such estimates, Berry notes most of thenm in
discussing the generality of the Manitoba experience.9 First, the
Manitoba plan was a voluntary scheme and is subject to adverse risk
selection, Those with low expected medical expenditures are less
likely to Jjoin the plan, Second, the data for the Manitoba study
covers only persons receiving care in the Winnipeg Metropolitan area,
Third, the Manitoba fee schedule is higher "perhaps by as much as 10
per cent."10 Finally, Coverage differences occur between the plans,
No attempt will be made to discuss in detail such differences, Berry

noted, however, that "the M.C.I.C, benefits appear to be more inclusive

9
10

C. H. Berry, op. cit., p. 161,
Ibid., p. 161,
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than the M.S.I. Plans B and C, but still somewhat 1essAcompréhensive
than the Manitoba Plan HoX,".! |

Berry's estimates, based upon the 1961 data for Manitoba and
the data for the Saskatchewan M.S.I. plan, are reproduced in Table 5.2,
In addition, estimétes are presented in the table for a similar
equation fitted to the 1963 Saskatchewan data used in this study.
The form of the equation fitted to family expenditures on all services
is:12 |

FAPPi - a, + a, VAROO1 + a, VAROOZ + , , , aqy, VARO14 + uy

Several differences in the estimates may be noted. First, the
patterns of extra expense associated with age of tﬁe family head and
number of children are similar in all three cases, although none of
the age variables were statistically significant in the M.S.I, equa-
tion, .Second, a tendency for single females to have higher medical
expense than single males occurs in both the M.S.I. and the 1963
Saskatchewan equations but not in the Manitoba equation, Third and
most striking, is the differences in the magnitude of the coefficients,
The Saskatchewan coefficients are considerably lower than either the
Manitoba or the M.S.I. coefficients, Since the Saskatchewan data are
for 1963 and the Manitoba data are for 1961, it is expected that the
estimates for Saskatchewan would be higher at least by a growth factor.
Part of the difference observed may be due to the inclusion of rural
families in the Saskatchewan data, An additional factor is that the

Saskatchewan data includes more families with zero expense, In 1953,

U1pid,, p. 162,

12The variables are defined as in Table 4.1 in Chapter Four,
vith u; as an error term,



TABLE 5.2

REGRESSION COEFFICIENTS, MANITOBA AND SASKATCHEWAN1
R e ——————— —
- Manitoba? Saskatchewan> Saskatchewan

M.S.I.
1961 1961 1963
Intercept 65.71 54.93 39.00
Spouse Absent
Single Male -43,92 -17.71 -21,44
(-32.79) (- 2.98) (16,49)
Single Female -36.91 -25.44 -26,62
(-34.38) (- 4.48) (20.88)
Children Present
One 28,27 3.99 15.26
: (22.30) (.71) (10.17)
Two . 15,80 16,47 13,67
- (11.98) - (3.04) ( 8.34)
Three 17,07 30,47 16,92
(11.73) (5.21) ( 9.00)
Four v 11,04 32,39 10,82
(5.36) (4.43) ( 4.85).
Five Plus ' L 24,37 50,21 28,01
(8.88) (5.18) (12,62)
Age of Family Head
25-34 8.77 - 9.85 5.78
(6.22) ( .00) : (3.85)
35'“’4 50’4'5 - 5099 5- 31
(3.76) ( .00) (3.38)
45-54 15,56 - 7.20 6.86
(10.99) ( .00) (4.58)
55-64 27,76 2.32 18,44
a (18,52) ( .00) (11.97)
65-74 40,83 9.79 22,91

(25,61) ( .00) (13.64)

1The t statistics are in brackets below the coefficients.

2Berry, op. cit., p. 125,

3Ibid., P. 159. This equation included three dummy variables
for type of plan which are not reported above, '

aBerry's data did not contain individuals over 75 years of age,
The equation in column three was estimated by dropping the dummy
variable for age 75 plus,
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15.4 per cent of Saskatchewan families and 12 per cent of the Manitoba
families incurred no medical expense.13 The chief reason for larger
divergence of the coefficients among the older age groups may be the
voluntary nature of the Manitoba scheme,

Medical Care Insurance Commission data for the second quarter
of 1963 were made available to Berry, but at that time they were not
in such a form as to allow estimation of an equation similar to those
presented above, Berry does compare the Manitoba and Saskatchewan
experience by converting the data into a per capita cost estimate.

He concludes that the "Saskatchewan experience in the second quarter
of 1963, far from appearing low by M.M,S, standards, seems to have
been unexpectedly high."14 The coefficients presented in Table 5;2
would suggest the opposite conclusion,

On the whole the similarity in structure of the coefficlents
from the Saskatchewan data and the coefficients from the Manitoba data
lends credence to the estimates, A comparison of the 1963 equation for
Saskatchewan with equations for 1964 through 1967 will be dealt with

next,

Expenditures on All Services, 1963-1967

The estimated coefficients from fitting the regression model
to the data for each of the years 1963 through 1967 are presented in

Table 5.3.150ver these years the fee schedule remained virtually

13Ibid.. pPe 161, n, 2, and Medical Care Insurance Commission,
Annual Report 1963 (Regina: Queen's Printer), p. 11,

14Ib.m., p. 165,

1

5The regression model in each case is the same as the equation
presented on p, 77 except that the dependent variable is family
expenditure on components of total expenditure,
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TABLE 5,3

REGRESSION COEFFICIENTS, FAMILY EXPENDITURES ON
' ALL SERVICES, BY YEAR o

1963 1964 1965 1966 1967
Intercept 19,44 23.42 30,70 29,02 46,91
Family Income .00117 .00137 .00085 . 00045 .00032
: (0.00012) (0.00012) (0.00013) (0.00013 (0.00013)

Elasticity (L054)  (.06) (,0l4) (.02) (.02)
Direct Charge 6.58 6.90 7.36 8.20 8.42
(0.09) (0.10) (0,12 (0.13) (0,16)

Spouse Absent

Single Male -18,70 -21.,40 -25, 64 -25.73 -33.35
(1.22) (1.31) (1,43) (1,50) (1.64)
Single Female -23,28 ~-25.40 26,11 -24,00 -29,89

(1,22) (1.30) (1.46) (1.54) (1.68)

Children Present

One . 14,16 18,98 29,43 27,97 30,22
(1.40) (1.52) (1.68) (1.78) (2.01)
Two . 11,93 12,95 16,07 15,25 10,43
(1.53) (1.67) (1.85) (1.95) (2.17)
Three 14,47 14,34 10,92 13,99 23,21
(1,76) (1.91) (2.11) (2.22) (2.50)
Four 11,54 17,62 10,18 17.59 16,20
(2.08) (2.26) (2.49) (2.62) (3.02)
Five Plus 25,58 18, 51 25,90 16,69 13,77

(2.06) (2.24) (2.45) (2.58) (3.04)

Age of Family Head

25=34 11,64 10,60 7.84 4,22 -11,63
(1.50) (1.60) (1.83) (1.92) (2.09)

35-LYy 12,17 10,47 7.46 12,46 2,70
(1.57) (1.70) (1.93) (2.04) (2.23)

45-54 14,15 13.27 11,07 15,20 6.55
(1.52) (1.65) (1.86) (1,96) (2.10)

55-64 25,00 2L, 60 23.79 29.10 17.52
(1.55) (1.65) (1.85) (1,93) (2.08)

65-74 29,42 35.31 37.58 44,96 33.23
(1.68) (1.78) (1.98) (2.05) (2.23)

75 + 23,75 30,08 28,79 46,34 38,72
(1.73) (1.79) (1.96) (2.01) (2.17)

Urban 744 9.32 10,85 11,68 11,99

(0.87) (0.93) (1.03) (1.08) (1,17)

2 0.24 0.23 0.22 0.21 0.18

R
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| constant and only minor changes in coverage occurred,

Changes in the coefficients over time reflect the effects of
experience with medical care insurance, Discussion will bé confined to
the economic significance of the behaviour of the coefficients ovér
time, No statistical tests of the stability of these coefficients
have been performed.16

The coefficient for the income variable is consistent in sign
~ although the magnitude declines over time. In 1964 an extra $1000 of
income is aésociated with an extra $1,37 medical expense, By 1967
the same increase in income would yield only $0.32 of medical expense,
This behaviour of the income coefficient supports the hypothesis that
under insurance income ceases to be an effective constraint to con-
sumption of medical services, The introduction of insurance removes
the effect of income as a barrier to services, Income, however,.still
plays an explanatory role as a proxy of tastes or habits formed prior
to insurance, With increased familiarity these habits are eroded and
the size of the income coefficient declines., Thus a possible explana-
tion of the decline in the income coefficient is the negative learning
hypothesis discussed in Chapter F'our.17

The behaviour of the direct charge coefficient is fairly
consistent over time, There is a continuous increase in the coefficient

from 1963 to 1967 although the rate of increase declines from 1966 to

16These tests are not performed because of the cost of computing

a correlation matrix for the pooled sample, For a discussion of the
appropriate tests see Gregory C. Chow, "Tests of Equality Between Sets
of Coefficients in Two Linear Regressions, " Econometrica, XXVIII, No, 3,
(July 1960), 591-605.

17See P. 72,
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1967.> Nothing here contradicts the suggestion above that these
coefflcients reflect higher generated costs pei patient'b& physicians
* who bill their patients directly,

The coefficients for the location variable indicate a growing
differential between rural and urban families in utilization of
medical services, In 1963 urban families spent on the average an
estimated $7.44 more on medical services than did rural families, By
1967 this difference grew to $11,99, Whether or not this can be
explained by availability of services is a question that will be dealt
with when the components of medical services are examined,

Turning to the variables describing family chaiaéteristics,
many of the conclusions reached in examining 1963 alone remain
unaffected, The extra cost of additional children is positive but
declines with additional children, although 1964 and 1967 do not conform
to this pattern, Only in two of the years, 1964 and 1965, is a U-
shaped relationship between age and medical expense indicated as in the
Manitoba estimates, The remalning three years suggest a linear
relation between age of the family head and family medical expense,
Another feature of the age coefficlents is that the average expense
for ages greater than 75 years declines in each of the years 1963 to
1965. For 1966 and 1967, however, expenditure increases throughout
all age levels, This difference may be associated with the inclusion
of recipients of welfare assistance as beneficiaries under the Medical
Care Insurance Plan in April of 1966,

The coeffiqients for the single male and singlc female
variables also show an interesting reversal. Prior to 1966, the

estimates of average expense were higher for single males than for
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single females, a finding contrary to the Manitoba ekperience and
contrary to expectation, By 1966 the relative size of the estimates
is reversed so that average expense for single females is greater than

that for single males,
Further information on the effects of these explanatory

variables can be obtained by examining expenditures for the components

kxpenditures on Selected Components of
Medical Care, 1963-1067

Tables 5.4 to 5,14 contain the estimated coefficients and their

of medical care.

standard errors for selected components of medical expenditure, The
composition of each of the components has been noted earlier.18 No
comparison is offered with the Berry study since the composition of
his groups are not similar, Comment here will be confined to a few
selected features in the tables,

The coefficients for age in the complete examinations equations,
and to a lesser extent in the regional examinations equations, show a
tendency to decline over time, This may reflec£ a backlog of demand
at the time of introduction of the insurance plan, The income
coefficients also show the same tendency although the amount of the
reduction is greater for regional examinations, Finally, the sign of
the coefficient on location suggests that urban families receive more
complete examinations but less regional examinations than do ruial
families,

The coefficients for home and emergency visits, with the

exception of those for age, on the other hand, show a tendency to

'ISSee Chapter Three, P. 55.
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REGRESSION COEFFICIENTS, EXPENDITURES
- ON COMPLETE EXAHINATIONS, BY YEAR

._________;____________________________________________;______________
1963 1964 1965 1966 1967

Intercept 2,24 2,55
Family Income .00012 .00010
(0.00001) (0.00001) (o
Direct Charge 6.26 6.63
(0.11) (0.12)
Spouse Absent
Single Male -1,98 2,14
(0.11) (0.11)
Single Female -1,84 -2,13
(0.11) (0.11)
Children Present :
One 0.94 1,32
(0,12) (0.13)
Two 1,01 1,09
(0.14) (0.14)
Three 0.49 0.77
(0.16) (0.16)
Four 0.86 0.79
(0.18) (0.19)
Five Plus 0.96 0.48
(0.18) (0.19)
Age of Family Head
25-34 0.64 0.30
(0,13) (0.14)
35-44 1,38 1,05
(0.14) (0.14)
Lg.sy 1,43 1.47
(0.14) (0.14)
55-64 2,07 1.97
(0.14) (0.14)
65-74 .84 2,07
(0.15) (0.15)
75 + 0.95 1,14
(0.15) (0.15)
Urba.n 0 . 35 0. 58
(0.08) (0.08)
R2 0.17 0.16

3.03 2,53 4,09
00009 .00009 00008
.00001) (0,00001) (0.00001)

6.60 6,93 6.61

(0.14) (0.15) (0.17)

-2,45 -2,28 -2.94
(0.12) (0.11) (0.12)
-2,20 -1,90 -2,31
(0.12) (0.12) (0.12)

2,08 1,69 1.82

(0.14) (0.13) (0.15)

1,16 1,41 1,21

(0.15) (0.15) (0.16)

0.59 1,07 1.34

(0.17) (0.17) (0.18)
0.76 0.55 0.15
(0.20) (0.20) (0.22)
0.87 0.62 0.86
(0,20) (0,19) (0.22)
0,25% -0,19 -.132
(0.15) (0.14) (0.15)

0.56 0,65 -0, 14%

(0.16) (0.15) (0.16)

1,09 1.29 0.35

(0.15) (0.15) (0.15)

1,44 1,61 0.69

(0.15) (0.14) (0.15)

1,90 2,22 1,47

(0.16) (0,16) (0.16)

0,70 1,54 1,12

(0.16) (0.15) (0.16)

1,02 1.41 1,51

(0.08) (0.08) (0.08)

0.17 0,17 0.15

*Not significant at the 5% level,
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TABLE 5.5

REGRESSION COEFFICIENTS, EXPENDITURES
ON REGIONAL EXAMINATIONS, BY YEAR

1963 1964 1965 1966 . 1967
Intercept 5,02 6. 50 8.96 9. 50 12,59
Family Income .00031  ,00032 .00022 ;oooo7 .00005
(0.00002) (0.,00002) (0.00002) (0.00002) (0.00002)
Direct Charge 4,77 4,66 4,35 4,48 5.36
(0.12) (0.13) (0.16) (0.20) (0.22)

Spouse Absent
Single Male =4, 90 -5.78 -6,97 -7.67 -8, 52
(0.23) (0.24) (0.26) (0.29) (0.28)
Single Female -4,57 -5.32 -5.57 ~5.39 -6,10

(0.22) (0.24) (0.27) (0.30) (0.29)
Children Present

One 2,31 3,18 5,34 5.70 6.35
(0.26) (0.28) (0.31) (0.34) (0.34)
Two 3.43 L, 25 3.97 4,99 4,02
(0.28) (0.30) (0.34) (0.38) (0.37)
Three 2,92 3,12 3.24 2,87 3.76
(0.32) (0.35) (0.39) (0.43) (0,43)
Four 1.55 1,89 2,55 3.96 S 3.3
(0.38) (0.41) (0.46) (0.50) (0.51)
Five Plus 2,51 1.89 2,54 2,67 3,12

(0.38) (0.41) (0.45) (0.50) (0.52)

Age of Family Head
25-34 2,48 1.88 1,13 0,36% -2.88

(0.28) (0.29) (0.34) (0.37) (0.36)

35-44 3,69 2,68 2,06 3,07 0,62
(0.29) (0.31) (0.36) (0.39) (0.38)

L"5-54 3.54 2099 2.% 3.22 1- 17
(0.28) (0.30) (0.34) (0.38) (0.36)

55-64 5.05 5.28 4,55 5¢33 2.95
. (0.29) (0.30) (0.34) (0.37) (0.35)
65-74 5.57 6. 60 6.32 7.75 5.83
(0.31) (0.32) (0.36) (0.40) (0.38)

75 + 3.89 3.98 2.92 5.53 3.69
(0.32) (0.33) (0.36) (0.39) (0.37)

Urban -~ 0,00 -0, 12% -0.38 -1,15 -1,02

R 0.19 0.20 0.20 0.20 0.20

¥Not significant at the 5% level,
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TABIE 5.6

REGRESSION COEFFICIENTS, EXPENDITURES
ON HOME AND EMERGENCY VISITS, BY YEAR

1963 1964 1965 1966 1967

Intercept ‘ 0.64 1,16 1,98 1,92 2,67

Family Income 00017  .00012 .00005 .00002% 00002
- (0.00001) (0.00001) (0.00001) (0.00002) (0.00001)

Direct Charge 6.41 6.95 6.82 7.69 8.11
(0.12) (0.16) (0.17) (0.26) (0.32)

Spouse Absent

Single Male - -0,90 ~0,96 -1,33 -1,42 -1.35
_ (0.14) (0.16) (0.16) (0.18) (0.18)
Single Female -0,99 -1,06 -1,20 -0,89 -0,86

(0.14)  (0.16)  (0.16) (0.18)  (0.19)

Children Present

One 1,14 1.80 2.33 2,42 2,43

: (0.16) (0.18) (0.18) (0.21) (0.22)
Two 1.24 1,01 1,28 1.45 1,49
(0.18) (0.20) (0.20) (0.23)  (0,24)

Three 1.50 1,45 0.66 1,43 1,57
(0.20) (0,23) (0.23) (0.26) (0.28)

Four 0.93 0.87 1,82 1.86 0,81
(0.24) (0.27) (0.27) (0.31) (0.34)

Five Plus 1.38 1.9% 1,70 1,32 2,52

(0.24)  (0.27)  (0.27) (0.30)  (0.34)
Age of Family Head

25-34 1,19 0.93 0.96 0.62 -0, 32%
(0.17) (0.19) (0.20) (0.23) (0.23)
35~M oo 60 0. 33* OOO?* OQ 55 -0023*
(0.18) (0.21) (0.21) (0.24) (0.25)

Y5-5h 0.04*%  _g,39% -0,82 -0, 42% -0,91

: (0.18) (0,20) (0.20) (0.23) (0,23)
55-64 0.55 0, 38% 0,05% 0,44* 0,24*
(0.18) (0.20) (0.20) (0.23) (0.23)

65‘7’+ 1-38 1.97 1060 2-19 1077

» (0.20) (0.22) (0,22) (0.24) (0.25)

75 + 2,64 3.43 3.21 5,66 6.42
(0.20) (0.22) (0.22) (0.24) (0.24)

Urban 0.77 0.33 0.04% 0.06% -0,32
(0.10) (0.11) (0.11) (0.13) (0.13)

R 0.13 0.09 0.10 0.09 0.07

*Not significant at the 5% level,
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TABLE 5,7

REGRESSION COEFFICIENTS, EXPENDITURES ON
' HOSPITAL VISITS, BY YEAR

M -

- 1963 1964 1965 1966 1967
Intercept 2,16 2.31 3.60 3.10 4,26
Family Incomev -.00006 -.00005 -,00016 -.00014 -.00020

(0,00003) (0.00003) (0.00003) (0.00003) (o.oooq3)

Direct Charge 734 7.34 8,01 8.32 7.83
(0.08) (0.09) (0.12) (0.15) (0,18)

Spouse Absent

Single Male -0, 34% -0,20% —1.12 -0,31% ~-0,97
(0.30) (0.34) (0.36) (0.40) (0.41)
Single Female -1,82 -2,06 -2.53 -1,62 -2,38

(0.30) (0.33) (0.37) (0.41) (0.42)
Children Present ‘

One 2,10 3.17 3.16 4,20 3.42
(0.34) (0.39) (0.43) (0.47) (0.50)
Two  -0.04 -0, 444 0.23 -0, 64 -0.26
(0.38) (0.43) (0,47 (0.50) (0s54)
Three 1-70 10?2 1068 1038 2013
(0.43) (0.49) (0.53) (0.57) (0.63)
Four 2,42 1.73 1,11 1,99 2.62
(0,51) (0.58) (0.63) (0.67) (0.76)
Five Plus . 30 56 ] Ll-. 25 L"o 29 30 02 3. 58

Age of Family Head

25-34 0.85 0.97 0,93 0,49% ~0,26%
(0.37) (0.41) (0.46) (0.42) (0,52)
35-44 0. 40* 0,11% -0,19% 0,0% -0, 10%
(0.39) (0.44) (0.49) (0.00) (0.56)
4554 1,21 1,10 0. 56% 0,78% 0.80*
(0.38) (0.42) (0.47) (0.43) (0.53)

55-64 4,14 3,83 4,43 4,05 4,03
(0.38) (0.43) (0.47) (0.45) (0.52)

65-74 : 5.98 8.40 8.51 10,35 9.06
(0.41) (0.46) (0.50) (0.51) (0.56)

75 + 8.45 10,65 11,46 18.33 18,21
(0.43) (0.46) (0.50) (0.50) (0.54)

Urban -1,11 -1,13 -1,83 -2,20 . =1,97
(0.22) (0.24) (0.26) (0.29) (0.29)

R? 0.20 0.17 0.14 0,12 0.09

*Not significant at the 5% level,
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REGRESSION COEFFICIENTS, EXPENDITURES ON
CONSULTATIONS, BY YEAR
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1963 1964 1965 1966 1967
Intercept 0.29 0.37 0.59 0.78 1,18
Family Income .00010 .00009 .00006 .00004 00002
(0.00001) (0.,00001) (0,00001) (0,00001) (0.00001)
Direct Charge 6.95 7.42 7.23 7.57 7.93
(0.08) (0,08) (0.09) (0.10) (0.12)
Spouse Absent : '
Single Male -0,63 -0,73 -0.93 -1,07 -1,29
‘ 4 (0.09) (0,10) (0.11) (0.12) (0.13)
Single Female -0,73 -0,97 -0,93 -1,10 ~-1,34%
(0.09) (0.10) (0.11) (0.12) (0,14)
Children Present
One 0.23 0.45 0.9% 0.92 0.9%4
(0.11) (0.12) (0.13) (0,14) (0.16)
Two 0.39 0.12 0.28 0.39 0.59
(0.12) (0.13) (0.14) (0.16) (0,18)
Three 0.22 0.56 0,29 0.14 0.73
(0.13) (0.15) (0.16) (0,18) (0.20)
Four -0,11 0.11 0.15 .0.63 0.41
(0.16) (0.18) (0.19) (0.21) (0.24)
Five Plus 0.57 0.24 0.43 - «0,14 -0,12
-~ (0.16) (0.17) (0.19) (0.21) (0.25)
Age of Famlly dead
25-34 , 0.24 0,27 0,12% 0.,25% -0,16%
(0.12) (0.12) (0.1%) (0.15) (0.17)
35-44 . 0.74 0.51 0.51 0,80 0.84
(0.12) (0.13) (0.15) (0.16) (0.18)
L5-54 0.66 0.74 0,70 0.96 0.74
, (0.12) (0.13) (0.14) (0.16) (0.17)
55-64 1,06 1.16 0,99 1,28 1,18
(0.12) (0.13) (0.14) (0.16) (0.17)
65-74 1,38 1,66 1,62 1,98 1.88
(0.13) (0.14) (0.15) (0.16) (0.18)
75 + 0.74 1,19 1,22 1,62 1,62
(0.,13) (0.14) (0.15) (0.16) (0.18)
Urban 0.89 1,07 1,16 1.20 1.82
(0.07) (0.07) (0.08) (0.09) (0.10)
i 0.19 0.20 0.18 0.16 0.14

*Not significant at the 5% level,
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TABLE 5.9

REGRESSION COEFFICIENTS, EXPENDITURES ON
PSYCHIATRIC SERVICES, BY YEAR

' 1963 1964 1965 - 1966 1967
Intercept 0,07 0,01 0,11 ~0.32 0.37
Family Income «00001* +00001* « 00001 % .00003 «00000*

(0.00001) (0.00001) (0.00002) (0.00001) (0.00002)

Direct Charge 8.82 6.90 7.01 7.35 7.33
: (0.33) (0.14) (0.16) (0.09) (0,08)

Spouse Absent

Single Male ~0,20% -0, 15% -0,21*% 0,17% ~0,19%
(0.11) (0.14) (0.17) (0.18) (0.20)
Single Female -0,23 0,20% 0,16% 0.16* 0,0%

(0.11) (0, 14) (0.18) (0.18) (0.00)
Children Present

One . 0,04% 0,22% 0.35% 0. 54 0,0%
(0.12) (0.16) (0.20) (0.21) (0.00)

Two -0,08% -0,05% 0, 14* -0,13*% 0,60
(0,13) (0.12) (0.22) (0.23) (0.28)

Three -0.01% 0.13% 0.16 0.57 0.55

: (0.15) (0.20) (0.26) (0,26) (0.32)

Four -0,07% 0.25 -0,36% -0,09 -0,09
(0.18) (0.24) (0.30) (0.31) (0.40)

Five Plus 0,0% -0, 45% -0, 14 -0,68% -0,58%

(0.00) (0.24) (0.30) (0.30) (0.40)
Age of Family Head

25'3”’ 0029 0008* -oc 11* 0037* 0005*

‘ (0.14) (0.17) {0,22) (0.22) (0.28)
35-44 0.70 0.47 0.06* 0.48 0,34%
(0.14) (0.12) (0.23) (0.24) (0.30)
L5-sy 0. 30 0.61 0.57 0,87 0,21%
(0.14) (0.17) (0.23) (0.23) (0.28)
55-64 0.37 0.36 0.36% 0.53 0,12%
(0.14) (0.18) (0.22) (0.23) (0.28)
65-74 0,21% 0,09* 0.05% 0,24% -0, 42*
(0.15) (0.19) (0.24) (0.24) (0.30)
75 + 0.13% 0.05% -0,30% ~0,03% -0, b42%
(0.16) (0,19) (0.24) (0.24) (0.29)

Urban 0.60 0.65 0.7% 1,08 1,41
(0.08) (0.10) (0.13) (0.13) (0.16)

R? 0.02 0,06 0.05 0.16 0.18

*Not significant at the 5% level,
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TABLE 5,10

REGRESSION COEFFICIENTS, EXPENDITURES ON
LABORATORY SERVICES, BY YEAR

—_———re————e— e . ———

1963 1964 1965 - 1966 1967
Intercept -0,12 -0,066 0.26 -0,00073 1.63
Family Income .00011 .00027 .00020 »00019 .00018

(0.00001) (0.00001) (0.00002) (0.00002) (0.00002)

Direct Charge 6.68 5.95 6.41 6.86 6.62
(0.08) (0.09) (0,12) (0.10) (0,12)

Spouse Absent

Single Male -0.75 -1.73 -2,36 -2,49 -3.37
(0.09) (0.15) (0.18) (0.18) (0.21)
Single Female -0,94 1,84 2,22 -2,04 -2,76

(0.09) 20.15) (0.18) (0.19) (0.22)

Children Present

One : 0.45 0,83 1,32 1,32 1.30
(0,10) (0.18) (0.21) (0.22) (0.26)
Two 0,65 0.97 = 1,07 1,08 1,21
(0.11) (0.20) (0.23) (0.24) (0.28)
Three 0.04% 0.30 0.31 0.55 0,91
(0.13) (0.22) (0.26) (0.27) (0.32)
Four - 0.13 -0,12 0.27 0.22 -0,14
(0.15) (0.26) (0.31) (0.32) (0.39)
Five Plus 0.11 0.38 ~0.41 -0,06 0,24

(0.15) (0.26) (0.31) (0.32) (0.39)
Age of Family Head

25-34 0.50 0.59 0.40* 0. 47% -0.85

. (0.11) (0.19) (0.23) (0.24) (0.27)

35-44 1,18 1.75 2,18 2,45 2,16
(0.11) (0.20) (0,24) (0.25) (0.29)

4554 1.15 2,30 2,98 3,11 2,68
(0.11) (0.19) (0.23) (0.24) (0.27)

55‘64 . 1.60 30 19 3-42 3-66 . 3-33
(0.11) (0.19) (0.23) (0.24) (0.27)

65-74 1,58 3,02 3.80 4,50 4,43
(0.12) (0.21) (0.25) (0.25) (0.29)

75 + 1,02 1,67 1,72 2,81 2,18
(0.13) (0.21) (0.24) (0.25) (0.28)

Urban 1,91 4,09 5.20 5.51 5.99
(0.06) (0.11) (0.13) (0.13) (0.15)

Re 0.22 0.19 0.15 0.19 0.15

*Not statistically significant at the 5% level,
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TABLE 5,11

REGRESSION COEFFICIENTS, EXPENDITURES ON
MAJOR SURGERY BY YEAR

1963 1964 1965 1966 1967

Intercept 4,12 5.06 5.12 5.85 9.54

Family Income .00021 .00027 .00021 .00006%* .00020
: (0.00007) (0. 00006) (0.,00007) (0.00007) (0.00007)

Direct Charge 6,90 6.89 6,90 7.28 7.04
(0.08) (0.08) (0.10) (0,12) (0.13)

Spouse Absent

Single Male -4,99 -5.58 =5.90 -6.37 -8.51
(0.68) (0.69) (0.79) (0.84) (0.88)

Single Female =7.59 ~7.37 -7.41 -8,01 ~9,16
, (0.67) (0.68) (0.80) (0.86) (0.90)

Children Present

One 30 76 3046 5- 10 4. 13 50 20
(0.77) (0.80) (0.93) (1,00) (1.08)
Two -0,65 0.69 4,14 5,00 1,66
(0.85) (0.88) (1,02) (1.09) (1.16)
Three 3.44 2,75 2,82 3.11 8.78
(0.97) (1,01) (1.16) (1.24) (1.33)
Four 2,07 6.21 -0,07 3.31 5.76
(1.15) (1,20) (1.37) (1.46) (1.61)
Five Plus 8.72 3.82 9.40 5.61 -0,46

Age of Family Hesad

25-34 1,40% 1,58% 1,05% -0,61% -3.61
- (0.83) (0.85) (1.01) (1.07) (1.12)

35-44 5.50 5,86 5.34 5,02 2.80
(0.87) (0.90) (1.06) (1.14) (1.18)

45-54 8.69 8,05 9.17 8.71 7.56
(0.84) (0.87) (1.02) (1.10) (1.12)

55-64 10,76 9.79 11,53 13,69 9.99
(0,86) (0.88) (1.02) (1.08) (1.11)

65-74 10.85 11,17 14,57 15,84 13,14
(0.93) (0.9%4) (1.09) (1.15) (1.19)

75 + 5.94 7.86 9.60 11,56 9,92
(0.95) (0.95) (1.08) (1.12) (1.16)

(0.48) (0.49) (0.57) (0.60) (0.62)

i 0.19 0.16 0.14 0.12 0.11

*Not statistically significant at the 5% level,
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TABLE 5,12

REGRESSION COEFFICIENTS, EXPENDITURES ON
MINOR SURGERY, BY YEAR

_ 1963 1964 1965 1966 1967

Intercept 0,92 1,05 1.3s5 1.31 1.80

Family Income +00005 . 00006 .00006 - 00004 »00002
(0.00001)  (0.00001) (0.00001) (0.00001) (0.00001)

Direct Charge 6.44 6.69 6.45 6.52 6.98
(0.08) (0.11) (0.12) (0.12) (0.15)

Spouse Absent

Single Male -0.53 -0,58 -0.53 -0.71 -0.76
(0.07) (0,08) (0.09) (0.09) (0.10)
Single Female -0.62 ~0,66 -0.58 - .0.64 -0.75

(0.07) (0.08) (0.10) (0.09) (0.10)

Children Preseht

One 0,32 0,44 0.82 0,64 1,04
(0.08) (0.09) (0.11) (0,11) (0.12)
Two 0.52 0068 0079 0078 O¢92
(0.09) (0.10) (0.12) (0.12) (0.13)
Three 0,65 0.72 0.52 - 0,72 0.83
(0.10) (0.11) (0.14) (0.13) (0.15)
Four 0.69 0.78 0.89 0,71 0.66
(0.12) (0.14) (0.16) (0.16) (0.18)
Five Plus 0.70 0,91 0.91 1.56 0.99

(0.12) (0.13) (0.16) (0.16) (0.18)
Age of Family Head '

25-34 0.18 -0,09% ~0,11% ~0.31 -0.85
(0.09) (0.10) (0.12) (0.10) (0.13)

35-44 ' 0.20 0.04* ~0,12% 0.10% -0,28

' (0.09) (0.10) (0.12) (0.10) (0.13)

L5_gy 0.12% -0,01% -0.39 0.0 -0.41
(0.09) (0.10) (0.12) (0.00) (0.13)

55-64 0,18 0.07% -0,16* 0,08 -0,40
(0,09) (0.10) (0.12) (0.10) (0.12)

65-74 0.09* -0, 14% -0,22% p.02% -0,.38
(0.10) (0.11) (0,13) (0.12) (0.14)

75 + -0006* "oo 13* -0032 -0020* -O. 45
(0.10) (0.11) (0.13) (0.12) (0.13)
Urban ~0.17 -0,09%* -0,18 0,04 -0,10%
(0.05) (0,06) (0.07) (0.07) (0.07)

R 0.17 0. 14 0.12 0.12 0.10

*Not statistically significant at the 5% level,
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TABLE 5,13

RECRESSION COEFFICIENTS, EXPENDITURES ON
ANAESTHESTA, BY YEAR

- _

1963 1964 1965 1966 1967

Intercept 0,66 0.88 1,16 1,21 2,02
Family Income - .00006 ,00006  ,00004  ,00002  .00001%

(0.00001) (0.00001) (0.00001) (0.00001) (0.00002)

Direct Charge 6,68 6,90 6,68 7.16 6.97
(0.07) (0.08) (0.10) (0,11) (0.11)

Spouse Absent

Single Male -0,.96 -0.95 -1,14 -1,43 -1,61
(0.14) (0,14) (0.16) (0.17) (0.17)
Single Female -1,30 -1,20 -1,39 -1,18 -1,53

(0.14) (0.14) (0.17) (0,18) (0.17)

Children Present

One . 0.89 0.80 1.32 1,14 1,54
(0.16) (0,16) (0.19) (0,20) (0.21)

Two 0,02 0.45 0.94 10,92 0.08
(0.18) (0,18) (0.21) (0,22) (0.22)

Three 0.95 0.68 0.92 1,11 1.77
(0.20) (0.20) (0.24) (0.25) (0.26)

Four - oo 0.50 1,27 0.06 0.79 2,03
, (0.24) (0.24) (0.29) (0.30) (0.31)

Five Plus 1,55 1,01 2,08 0.88 -0.37

(0.24) (0.24) (0.28) (0.29) (0.32)

Age of Family Heagd

25-34 0,61 0.53 0.38* 0.05*  -0,52
(0.17) (0.17) (0.21) (0.22) (0.22)

35-44 1,01 0.89 0.65 0.79 0.50
(0.18) (0.18) (0.22) (0.23) (0.23)

45-54 1-39 1030 1015 1.03 0.73
(0.i8) (0.18) (0.21) (0.22) (0.22)

55-64 1.89 1.39 1,64 1,83 1.29
(0.18) (0.18) (0.21) (0.22) (0.21)

65-74 1,55 1,55 2,01 2,24 1.39
(0,20) (0.19) (0.23) (0.23) (0.23)

75 + 0.83 0.95 1,09 1,39 0.85
(0,20) (0.19) (0.23) (0.23) (0.22)

Urban 0.54 0.42 0.54 0.75 0.43
(0.10) (0.10) (0.12) (0,12) (0.12)

R? . 0.20 0.19 0,14 0.14 0.14

*Not statistically significant at the 5% level,
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TABLE 5,14
REGRESSION COEFFICIENTS, EXPENDITURES ON

: OBSTETRICS, BY YEAR
“M\

1963 1964 1965 1966 1967
Intercept 3.57 3452 4,72 3.49 6.31
D5 S S A (0:00002)
Direct Charge 570 5.81 5.84 6.09 6.26

| (0.08) (0.08) (0.11)  (0.14)  (0.14)
Spouse Absent ' '

Single Male -1,85" -1.71 ~2.25 2,12 ~3.37
' (0.25) (0.24) (0.25) (0.23) (0.23)
Single Female -1,86 -1,53 -1,58 -1,00 -2,07

(0.24) (0.23) (0.26) (0,24) (0.23)
Children Present

One 1,95 3,22 6.09 4,85 5.85
(0.28) (0.28) (0.29) (0.28) (0.28)

Two 5.15 3.77 1.34 -0.29 -2,46
(0.31) (0.30) - (0.32) (0.30) (0.30)

Three 1,86 1,07 -0,29 0.90 1,23
(0.35) (0.35)  (0.37) (0.34) (0.35)

Four 3.00 L, 32 2,37 2,98 0.11
- (0,42) (0.41) (0.47) (0.41) (0.42)

Five Plus 4,85 3.20 4,25 1,76 4,09

. (0.42) (0.41) (0.43) (0.40) (0.42)
Age of Family Head

25-34 2,88 3.15 2,51 2,40 ~0.77
(0.30) (0.29) (0.32) - (0.30) (0.29)

35-444 L, 146 4,34 4,84 -2,29 -4,21
(0.32) (0.31) (0.34) (0.32) (0.31)

45-54 -6,03 -6,34 -7.61 -5,10 -7.21
(0.31) (0.30) (0.32) (0,31) (0.29)

55-64 -4,20 4,45 -5.94 ~4,39 -6.47
(0.31) (0.30) (0.32) (0.30) (0.29)

65"'74 ‘20 90 ‘3009 -4. 3“’ -30 30 -5-43

| (0.34) (0.33) (0.35) (0.32) (0.31)

75 + -2.30 -2,49 -3.71 2,78 4,74
(0.35) (0.33) (0.34) (0.31) (0.30)
Urban , ' -0,06% -0.18% -0.30 0,04% 0.21%
(0,18) (0.17) (0,18) (0.17) (0.16)

R2 0.24 0.21 0.17 0.12 0.11

¥Not significant at the 5% level,

*Positive levels of expenditure for single males may be due to the death
of the spouse during childbirth, or separation or divorce shortly after
the birth of a child,
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increase over £ime.- In the case of age, the 75 plus age coefficient
also increases over tiﬁe. The age relationship is obviously non-
linear, although the minimum expenditure class tends to occur at an
older age, 45-54 years than at the younger age classes, These results
are weakened, however, by a lack of statistical significance of several
of the individual age coefficients. Greater expense in the younger
age classes together with single male expense in excess of single
female expense may be explained by the incidence of accidents in the
work force. The size of the rural-urban differential declines until
the urban coefficient becomes negative indicating greater expense by
rural families,

The coefficients for hospital visits behave over times in a
manner simllar to home and emergency visits, They increase with the
exception of those of the lower age groups, The minimum expense class
occurs earlier, however, probably reflecting maternity expenditures.
Again, though, most of the age classes exhibit a lack of statistiecal
slgnificance of individual coefficients, The tendency for single males
expenditure to.exceed that for single females may again be due to
accidents, The income variable's coefficient is negaiive in sign and
idcfeases in absolute value over time, The possible reasons for a
negative sign on this coefficient have been discussed earlier. That
is, hospitalization may involve loss of income due to absence from work.
Alternatively, it may be argued, low income groups require more
hospital based treatment.19 Finally, expense by families in rural

areas tends to be greater than expense by urban families, This may .

19See Chapter Four, p. 72.
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be due to the~high "bed/patient” ratio in Saskatchewan,
| The coefficients for consultations indicaﬁe a positive

relationship between income and expenditure, In addition, the size of
the income coefficients shows a tendency to decline over time. The
positive coefficient for the location variable reflects, no doubt, the
greater relative accessibility of physicians in urban areas., The
coefficlents for absence of spouse, while statistically significant,
are not very satisfactory since they indicate negative expenditure,
This may again be attributable to nonlinearities,

Turning to psychiatric services, the results are nbt very
satisfactory, ‘Many coefficients are not significant, In addition, the
coefficients for single male, single female, and couples are somewhat
weakened by nonlinearities, Expense tends to peak at family sizes of
three children and at the middle age classes 35-44 and 45-54 years,
Evidently older people receive fewer psychiatric services; they are
simply old, |

The equations for laboratory services have a relatively high
income coefficient, positive in sign, Further, there is a large
rural-urban difference with urban families receiving substantially
more laboratory work.zo This could indicate over-servicing in urban
areas or lower quality of care in rural areas, Expenditure on labora-
tory services tends to increase with age except for the age class 75
Plus years, which again has interesting implications for quality care,

The coefficients for major surgery offer interesting comparisons

20This difference is mitigated to some extent by the fact
that some rural laboratory work may be done in the hospitals and,
therefore, not charged to the Medical Care Insurance Commission,
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with hospital visits, since such Surgery would be hospital based, The
income coefficient is positive in sign contrasted with a negative sign
for hospital visits. If the negative sign of hospital visits is
associated with income loss during confinement, Presumably this would
hold for major surgery also, But since the surgery coefficients are
positive, the income loss hypothesis is excluded, It would appear
then that the coefficients indicate different levels of utilization by
income class, The rural-urban differential is relatively large
suggesting that rural families do not seek or receive as much ma jor
surgical attention, On the other hand, the coefficients for minor
surgery indieate the opposite, with rural families recelving more
services than urban families, It is doubtful, but raises interesting
questions, whether the deficit in major surgery is offset by minor
surgery,

The coefficients for anaesthetic services suggest a positive
relation between income and expenditure with the now familiar tendency
of the relation to weaken over time. The fact that surgery is performed
in urban centres accounts for the positive sign on the urban dummy
since anaesthetic services are complementary to surgery, Negative
expenditures are again indicated for the single male and single female
categories, a result which has earlier been attributed to nonlinearities,

Finally, the coefficients for obstetrics indicate the expected
tendency for expense to decline with age. In addition, there is a
puzzling reversal of the marginal costs for the second child. 1In the
first three years of the insurance plan’'s operation such extra costs
are positive and then they become negative, "This result may be due to

a shift in bllling practices of physicians, but this would require
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further study, Finally, the location coefficient indicates small, and
not statistically significant, differences between rural and urban

families,

Expenditure on All Services by Type of
Practitioner, 1963-1967

A separate regression equation was fitted to the data for
expenditures on all services rendered by general practitioners, Such
an equation was estimated for the data for each of the years 1963 to
1967. Table 5.15 contains the estimated coefficients,

The behaviour of the income coefficient is particularly
interesting, In the early years, the income coefficient, while
positive in sign, is small ang declines from 0,00041 in 1963 to zero
in 1965.21 From 1966 onward there is a reversal in sign and the
absolute value of the coefficient increases. That is, in these latter
years increases in income tend to be associated with decreases in
expenditures on general practitioners' services, Have general
practitioners' services become an "inferior" good?

The behaviour of the coefficients for single male and single
female are just the reverse of what was observed for expenditures on
all services, The point estimate for single males’ average expenditure
on.general Practitioners' services is greater than the corresponding
estimate for single females in 1963 and 1964, However, for 1965 and
subsequent years this pattern is reversed with single females having
the larger average expsnse,

The relationship between age and medical expense for general

1No statistical tests were performed to determine if these
differences are statistically significant, See n, 16, p, 87.
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TABLE 5.15

REGRESSION COEFFICIENTS, EXPENDITURES ON ALL GENERAL
PRACTITIONERS' SERVICES, BY YEAR '

_— _
1963 1964 1965 1966 1967

Intercept 21,26 23,81 0.95 27,94 39.70
Family Income .00041 .00031 00,00%  -,0001%  -.0002

(0.00008) (0.00008) (0.00) (0.00008) (0.00007)

Direct Charge 2,52 2,40 2,65 2,42 2,02

(0.06) (0.06) (0.07) (0.08) (0.09)

Spouse’ Absent

Single Male 13,54 <1429 -18,15  -17.84 21,71
(0.81) (0.82) (0.87) (0,90) (0.91)
Single Female -14,33 -15,26 -16,04 -13,16 -17,12

(0.80) (0.82) (0.88) (0.93) (0.93)
Children Present

One 10,11 14,29 20,41 20,18 22,49
(0.92) (0.95) (1.03) (1,07) (1.11)
Two 11,83 12,16 11,45 10, 50 7.17
(1.01) (1.05) (1.13) (1.17) (1.,20)
Three 11,27 11,51 9,11 11,32 13,93
(1.16) (1,20) (1.29) (1.33) (1.38)
Four 13.60 12,54 9,84 14,80 12,87
(1.37) (1.42) (1.52) (1.57) (1.67)
Five Plus 18,73 19,22 23.58 19,37 15,76

(1.36) (1.41) (1.50) (1.55) (1.68)
Age of Family Head

25-34 7.28 5.60 3.18 1.04 -9,25
(0.99) (1,01) (1.12) (1,16) (1.16)

35-44 4,02 1,51 -0.53 3.67 -4,10
(1.03) (1.07) (1.18) (1,22) (1.23)
45-54 4,79 3.32 0.56% 4,88 -1,83%
(1.00) (1.03) (1.13) (1,18) (1.16)

55-64 , 11.37 11,54 8.77 11,17 L, 24
(1,02) (1.04) (1.13) (1,16) (1.15)

65-74 12,81 17.41 16,26 21,73 14,13
(1.10) (1.12) (1.21) (1.24) (1.24)

75 + 14,74 17.69 15,09 29,24 24,70
(1.14) (1.12) (1.20) (1,21) ~  (1.20)

Urban -8.93 -9.28 -9.89 -9.31 -10,30
' (0.57) (0.58) (0.63) (0.65) (0.65)
B 0.20 0.20 0.20 0.19 0,17

*Not statistically significant at the 5% level,
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practitioners’ services appears nonlinear for the years 1963 to 1965,
with the same decline in expenditure for those over 75 years.of age
as noted for expenditﬁres on all services,

The negative sign and increasing absolute magnitude pf the
location variable ;ndicates that utilization of general practitioner
seryices is less per family for urban families and that the disparity
is increasing, Tt will be recalled, of course, that the model assumes
no interactions between the dummy variables. Thus, paft of the larger
expenditure §f rural families may be due to larger families in such
afeas.

Similar equations were also fitted to the data for expenditure
on all services provided by specialists., The estimated coefficlents
are presented in Table 5.16, The model seems to be less satisfactory
since estimates of negative average expehse are obtained for several
family types, The linearity assumption was offered as a tentative
explanation for such results in previous discussion,

The coefficients on the income variable are much larger in
slze for specialists' services than those obtained for general
practitioners' services., The tendency for higher incomes to lead to
greater use of specialists’ services declines over time with the
exception of a departure from the trend in 1964, |

The poinﬁ estimates of average expense are larger for single
males than for single females for all of the years, Also the
coefficients for the 75 plus years age class are always smaller than
those for'the Previous age category,

The coefficients on the location variable indicate substan-

tially larger average expenditure for specialists' services by urban
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TABLE 5,16

REGRESSION COEFFICIENTS, EXPENDITURES
ON ALL SPECTIALISTS' SERVICES, BY YEAR

S——— e — —
— —— e

1963 1964 1965 1966 1967
Intercept ‘1 .?0 "OQL,'O -0.08 1-29 7- L"l
Family Income .00077 ,00107 .00085 .00060 .00052

(0.00008) (0.,00008) (0.00009) (0.00009) (0.00010)

Direct Charge 3.88 L,48 4,70 5.72 6.39
(0.06) (0.07) (0.08) (0,09) (0.12)

Spouse Absent

Single Male -5.00 -6.97 -7.56 -7.99 -11,74
(0.84) (0.91) (1,02) (1.07) (1.24)
Single Female -8.90 -9,96 -10,10 -10,95 -12,86

(0.83) (0.90) (1.04) (1.10) (1.26)

Children Present
One ' 4,05 4,65 8,91 7.7l . 7.63

(0.96) (1.05) (1,20) (1.27) (1.52)
TWO 0.03 0055 L". 63 4’070 v 3-29
(1.05) (1.16) (1.32) (1,40) (1.63)
Three 2.92 2,97 1.85 2,63 9.24
(1.21) (1.32) (1.50) (1.59) (1.88)
Four . -1,56 L, 60 -0,29 2,83 C3.32
(1.42) (1.57) (1.78) (1.87) (2.27)
Five Plus 6.64 -0,52 1.94 -2,62 -1,97

(1.61)  (135)  (1.75)  (L.84)  (2.59)
Age of Family Head

25-34 4,35 4,82 b,52 2.99 -2, 5l*
(1.02) (1.11) (1.30) (1.37) (1.57)

35-44 7.81 8.74 7.82 8.64 6.69
(1,07) (1.18) (1.37) (1,46) (1.68)

4554 9.13 9.80 10,38 10,18 8.26
(1.04) (0.14) (1.32) (1.40) (1.58)

55-64 13,38 12,88 14,80 17,75 13,14
(1.06) (1,15) (1.32) (1.38) (1.56)

65-74 16,37 17.76 21,17 23,10 18.95
(1.15) (1.24) (1.41) (1.47) (1.68)

75 + 9,02 12,19 13.53 16,99 13,88
(1.18) (1.24) (1.40) (1.44) (1.63)

Urban 16,18 18,44 20,69 20,95 22.21
(0.60) (0.64) (0.74) (0.77) (0.88)

B2 0. 14 0.15 0.13 0. 14 0.12-

*Not statistically significant at the 5% level,
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familieé'reflecting, no doubt, the availability of services in urban

centres,

The Distribution of Medical Services

THe regréssion coefficients from the equations that were fitted
for the dummy variable models may be translated into point estimates
of average utilization for each type of family, The regression model
assumes that the coefficients are additive, Thus, as stated above,
fhe coefficients for single males may be added to the intercept, or
base estiméte, to get a point estimate of average expense for single
males, Table 5.17’presents such estimates for the 1967 regression
equation from Table 5,3, The income, direct charge, and location
variable have been excluded from the equation,

Location was excluded to simplify the statistical presentation,
As a reéult, therefore, estimates are presented for families regardless
of location rather than separate estimates for rural families and for
urban families, Income and direct charge are excluded because fhey
are continuous variables. The calculations of point estimates of
average expenditure when based upon the dummy variables alone have a
straightforward interpretation, That is, a statement can be made
about the expected expenditure of identifiable socio-demographic
classes of families, If the continuous variables are included, the
point estimates of average expenditure assume constant income and
constant direct charge. They do not correspond to an identifiable
population group. An additional reason for excluding these variables

is that the equations correspond to those used in another study.22

22See P. 76,
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The point estimates of average expense are of interest because
they show the distributional aspects of choosing a uniform premium.. In
addition, a check on the estimates may be made by combining the data
in Table 4.2 and the data in Table 5.17, If the number of families in
each class is multiplied by the point estimate of average expense for
that class and the resultant amount cumulated, an estimate of total
cost can be obtained, The total cost so obtained is $2.6 million
compared with the total cost for 1967 of $2.8 million from Table 3.2,
If population distributions similar to Table 4.2 were available a
-comparison could have been made with the total cost of the medical
care scheme in that year,

The ability.to derive point estimates from the model will be
drawn on again in Chapter Six which considers the effects of the

introduction of utilization fees on family medical expenditures.



CHAPTER vI

THE EFFECTS OF THE UTILIZATION FEES

The Medical Care Insurance Plan has been in continuous

Operation ip Saskatchewan since July 1, 1962, The analysis in the

while in 1948 & number of structural changes took place; First, a
utilization fee on visit items was introduced. Second, the schedule
of fees was increased, actually in tyo steps, Thus, an anaiysis of
1968 expenditures requires separate consideration, '

The burposes of thig chapter are: (a) to analyze the effects

ture by various family classes; ang (e) to examine the differential
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utilization feeé'is hazardous because of the brevity of fhe historical
experience. With only five full Years of experience extrapolation of
costs may involve large errors in the predictions, Nevertheless, such
,predictiﬁns must be made if the effgcts of utilization fees are to be
assessed,

The total costs of the Medical Care Insurance Plan increased in
current dollars from $18,27 million in 1963 to $23.38 million in 1967.1
This represents an avefage annual growth rate of 4,8 per cent, Figure
6.1 shows the behaviour of total costs over the period, A linear
regression equation fitted to the five observations on expenditure and
time is included in the figure, The extrapolated estimate of medieal
care cost for 1968 is $24,49 million, This prediction, however, cannot
be compared directly with the actual level of expenditure for 1968
since that figure includes the effects of a price increase through a
change in the fee schedule,

A crude estimate of 1968 expenditures minus the effects of the
fee increase may be obtained by costing 1968 services at the average
cost per service for 1967 services, The number of services in 1968
was 4,804,000 and the average payment per service in 1967 was $4.75,
yielding an estimated cost of $22,819 million for 1968.2 Thus, the
effect of the utilization fee, using this estimate, ﬁas to reduce
expenditure from an estimated $24,486 million to $22.819 million, or

by about 6.8 per cent in 1968, Of this $1,667 million reduction in

1Medical Care Insurance Commission, Annual Reports, 1963 and
1967 (Regina: Queen's Printer),

2Medical Care Insurance Commission, Annual Report 1968 (Regina:
Queen's Printer, 1968), PP. 40 and 42,
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cost, over one half, or $1,254 million, was lost by increasing the level
of the fee scﬁedule.

The above analysis is over-simplified because it does not take
into account ﬁofulation changes. In Chapter Two, it was argued that
the appropriate deciéion-making unit is the family, If so, population
changes may be accounted for by expressing costs in per family ternms.,
Figure 6,2 shows average payment per family receiving benefits for the
years since 1963, Comparing 1967 and 1968, the utilization fee appears
to have had little effect. This may be due to the change in pPrices.

.A more vivid picture of the effects of utilization fees may be
obtained by expressing family utilization in quantity terms, Figupe
6.3 shows the average number of services per family receiving bene%its
for the years 1963 through 1968, A logistic growth curve was fitted
by the method of selected points to the 1963 through 1967 observations.

The equation has the following form:

k

10% + vX,
where Yi is the quantity of services per family receiving benefits and
Xi is time. Upon examination, an equation of this form fits the data
extremely well, Extrapolating the curve to 1968 yields an estimate of
17.15 services per family in the absence of utilization fees, compared
with the actual value of 16,19 in 1968, This represents about a 6 per
cent decline in overall utilization which may be a result of the
utilization fee,
In summary, the overall effect of utilization fees in 1968 would

appear to be that they reduced utilization by between 6 per cent and 7
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per cent depending on whether the quantity of services per family or
the total expenditure at 1967 average costs estimatelis used, BEsti-

" mates in dollar terms are clearly understatements, The above estimates
indicate the féhge of the overall effect or average effect of the
utilization fees.

The Effects of Utilization Fees on:
Selected Famlily Classes

The impaét of utilization fees may vary by type and size of
families. Indeed, the crucial issue in evaluating the effects of such
fees is the relative magnitude of this_effect on various classes of
families. An evaluation of these effects requires some method for
predicting what éxpenditures or utilization by various categories of
families would have been in the absence of such a policy.

The model developad in Chapter Four may be used to get poiht
estimates of average expenditure by year for several categories of
families, Table 6,1 presents estimated coefficients for the equations
fitted to the annual cross section data on family medicél expenditure
and the set of dummy variables that define family categories. As
noted above, point estimates of average expenditure can be obtained for
a given family category by summing the coefficients of the appropriate
dummy variables. Thus, for example, the point estimate of average
expenditure for a couple with family head aged 35-44 and two children
is $30.14 plus $16.73 plus $13.83 plus $13.42, or $74.12 for 1963,
Similarly, all the permutations of the dummy variables may be evaluated
to get estimates for other family classes. Table 6.2 contains a
complete set of such estimates for 1968, A similar set of estimates

could be computed for 1967 for comparative purposes to show the
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TABLE 6, 1

‘REGRESSION COEFFICIENTS AND STANDARD ERRORS, FAMILY
EXPENDITURE AND FAMIL¥ DUMMY VARIABLES, BY YEAR

‘—-\—“
1963 1964 1965 1966 1967 1968

'I

Intercept ' 30.14 36,44 42,88 40,62 58,67 65.04
Spouse Absent

Single Male =22,17 -25.89 -29.41 -26.36  -37,05 41,62

(1.30)  (1.38)  (1.49) (1.55) (1.68)  (1,77)

Single Female -27.22  -30,49 -28,76  -29,62 -31.52  -31,27

(1.28)  (1.35)  (1.51) (1.59) (1.70) (1.78)
Children Present

One 16,73 21,29 32,51 30,19 31,93 29,24
(1.50)  (1.62) (1.77)  (1.87) (2.09) (2.19)

Two ' 13.83  15.39 16,000 17.00" 10,52 11,36
(1.65) (1.78) (1.94)  (2.05) (2.25)  (2.34)

Three 16,46 14,94 12,13 14,78 25,54 16,93
(1.88) (2.03) (2.22) (2.33) (2.59) (2.72)

Four 10,63 17,41 8.81 17,20 14,71 10,38
| (2.23)  (2.40) (2.62) (2.75)  (3.13)  (3.27)
Five Plus 27,85 18.88 28.93 16,41 13,09 25,99%

(2.21)  (2.38) (2.58) (2.70) (3.16)  (3.34)
Age of Famiiy Head

25-34 13,94 12,24 9.22 b.o7  -12,65 - 7,96
(1.61)  (L.71) (1.93) - (2.02)  (2,17)  (2.23)
35-4l 13,42 11,88 8.56 12,82 2.41 4,12
(1.67)  (1,80) (2.02) (2.13) (2.30)  (2.40)
45-5Y 15,14 15,06 11,77  14.68 5.30 7.11
(1.61)  (1.74) (1.94)  (2.05) (2.16)  (2.21)
55~64 2l.15 26,04 23,82° 28,51 16.78 14,10
(1.65)  (1.75) (1.9%)  (2.02) (2.15)  (2.23)
65-74 31,97 37,43 38.24 45,68 32,46 31.88
(1.80)  (1,90) (2.08)  (2.16) (2.32)  (2.41)
75 + 26,05 32.54 29,45 46,87 39.91 43,59
(1.85)  (1.90) (2.06)  (2.11) (2.25)  (2.34)
R .12 12 .13 .13 .11 .10

*Significantly different at the 5% level from the 1963-1967 structures.
See p, 122,
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effects of the utilization'fee. Such a comparison, however, does not
take account of the effect of time on family utilization.of medical
services and would, therefore, understate the case.:3 Actual 1968
expenditure estimates must be compared with expected expepditure in
the absence of utilization fees,

The procedure for predicting family average expenditure in
1968, assuming no utilization fees, is as follows, Each of the
row coefficients in Table 6.1 has a sampling distribution since, err
time, a given coefficient, such as the coefficient for couples (or
intercept), is a randonm variable, This random variable may be regressed

on time by fitting an equation of the form

Ci =a+b Ti + uy

dhere Ci is a coefficient (in this example the intercept) on which
there are i = 1, 5 observations; Ti is time, and ui is an error tern.
Table 6.3 shows the equations fitted to each of the coefficients from
Table 6.1, These equations may be used to predict the value of the
coefficient for 1968. The predicted values of thé dependent variable
for 1968 are also shown in Table 6,3. The sign and magnitude of the
regression slopes in column two shows the direction and amount of
change in a given coefficient over time, Thus, for example, the age
coefficients decline over time for younger age groups and increase by
small amounts for the two oldest age categories, The entries in

column four are the predicted values of the coefficients for 1968,

3Nor, of course, does it take account of changes in family
income, However, as noted above the marginal propensity to consume
medical services is small, 1In addition, changes in average family
income are not very large, See Table A.6 in Appendix A,
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TABLE 6.3

PREDICTION EQUATIONS, FAMILY EXPENDITURE FOR 19682

Intercept Slope R2 ? St;:gz;d
intercept ' 23.38 6.12 0.77 60,12 _ 5.06
: (4,41) (3.83)
Spouse Absent
Single Male ~19,10 -3,02 0.64  -37.25 3,34
(-5.45) (-2,86)
Single Female -27.20 -0,77% 0.40 -31.84 1,27
(-20,41) (-1,92)
Children Presentb
One 14.74 3- 93 0. 69 38032 3- 97
(3.54) (3.13)
Two 30.79 3.43%  0,10%% 13,04 2,77
(5.00) (-0.57)
Three 11,37 1,80% .07 22,17 4,95
(2.19) (1.15)
Four 53.53 6,02% 0.10%% 16,14 4,24
. (3.09) (0.59)
Five Plus 30.63 -3,19% .36 11,44 5,64
(5.17) (-1.79)
Age of Family Head
25'34 . 23-76 ‘6- 13 0075 —13-014’ 5034
(4.25) (-3.63)
35-lily 16,14 -2,11% 0,38 3.50 3.57
(4.31) (-1,87)
L5-54 18,41 -2,00% 0.43 6.38 3,18
(5.52) (-1.99)
55-64 25,14 -0,63% 0.05%x 21,38 5.10
(4.35) (-0.39)
65-74 34,38 0.92%  0,07%% 39,93 6.17
(5.74) (0.47)
75 + 22,35 L, 20% .50 47.55 5,92
(3.60) (2.25)

aThe f statistics are in brackets below the coefficients,

bThe ? are presented as first differences here for compatibility,
See p. 65,
* Not statistically significant at o = ,10,

*¥* Unadjusted RZ.
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Statistical tests have been performed to determine if the
observation for 1968 belongé to the same linear‘structure as the 1963
to 1967.observations.4 The procedure is equivalent to asking whether
the observed 1968 value is within about two standard errors of the
predicted value, "The observed values for 1968 that are statistically
significant at the 5 per cent level are noted in Table 6.1 and all
subsequent similar tables.

Many of the observations are not statistically significant but
this is expected. A priori the 1968 observed values are expected to
be smaller than the predicted 1968 values as indeed they are in most
cases, Hbﬁever, the amount of this difference is not so strong as
hoped for, The problem is, of course, that with only five observa-
tions, very 1arge deviations are necessary to be statistically
significant., In the case of couples, for example, the deviation would
have to be large enough to imply reductions in expenditure in excess of
20 per cent in order to be statistically significant, Deviations of
lesser magnitude are obviously economically significant although not
statistically significa,nt. As the Wonnocotts point out, "We therefore
must distinguish between statistical significance, and practical
importance."5

As a check against the reliability of the predicted coefficients
in Table 6.3, an alternative procedure for obtaining predictions for

1968, assuming no utilization fee, was tried. The procedure was to

4See J. Johnston, Econometric Methods (N.Y. and Toronto:
McGraw-Hill Book Co., Inc., 1963), P. 37,

ST. H. Wonnacott and R, J. Wonnacott, Introductory Statistics
(N.Y. and Toronto: John Wiley & Sons, Inc., 1969), p. 179, n. 3.
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estimate the coefficients using the experience of families in the first
three and one half months of that year; the period prior to April 15th,
An equation of a form similar to those fitted to the annual data and
presented in Table 6,1, was estimated using data on family medical
expenditures in 1968 prior to the introduction of utilization.fees.

The coefficients from this equation were then weighted by a sufficient
proportipn to make the time period equivalent to one year, That is,
since the period covers only three and one half months the coefficients
ﬁere multiplied by 3.47. These coefficients are presented in Table 6.4
together with the coefficients obtained using the sets of annual data.
In comparing the two sets of predicted coefficients it must be noted
that the estimates using the data for the period prior to April 15th
do contain some effects of a price change., The rate of payment under
the old fee schedule was increased from 85 per cent to 95 per cent for
home and office visits as of November 1, 1967. In addition, there are
seasonal factors involved, The first quarter of the year usually
accounts for about 26 per cent of total services§ On the whole, the
differences between the two methods of estimation are sufficiently
small as to lend credibility to the estimates. In subsequent analysis
the first method of estimation will be used.

The predicted coefficients in Table 6.3 may be evéluated to
get point estimates of average utilization by type of family for
comparison with similar estimgtes provided in Table 6,2 A complete
set of such estimates for all permutations of the dummy variables

which describe family characteristics is presented in Table 6,5,

6Research Branch, Medical Care Insurance Commission,
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TABLE 6.4

COMPARISON OF TWO METHODS OF PREDICTING
1968 FAMILY EXPENDITURE

1
Cheghied Peasecsel,
Intercept - 60.86 60.12
Spouse Absent
Single Male -40,92 -37.25
Single Female 34,44 -31.84
Children Present
one 38.87 38,32
Two 7.17 | 13,04
Three 19.32 22,17
Four ' 13,44 16,14
Five Plus ' 30,56 11,44
Age of Family Head |
25-34 | ~7.44 ~13,04
35-44 9.29 3.50
45-54 . 11,76 6.38
55-64 24,13 21,38
65-74 ‘ 40.30 39.93

75 + 45,10 45,98
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Estimates of the effects of the utilization fee by type of
family can now be obtained by .comparing Tables 6.2 and 6.5. The latter
table contains Predictions of average family expense in 1968 assuming
no utilization fees, Tﬁe former contains estimateé of actual average
expense by family for 1968, Estimates of the effectvof utilization
fees on average expenditure for the various categories of families
are presented in Table 6,6, The figures in this table show the
percentage change in actual 1968 average expense per family over
average expense per family predicted on the assumption of no utiliza-
tion fees., Thus, the entry in the table for couples with head aged
18-24 years and no children indicates that actual expenditure in 1968
was 8,2 per cent greater than predicted expenditure, The utilization
.fee aprarently has no restraining effect on such families, On the
other hand, the entry for couples with head aged 55-64 Years and four
children indicates a 14.1 per cent decline in expenditure as a result
of the utilization fee, 1In general, the data in the table suggests
that the deterrent effegt of the utilization fee is greater the larger
the family and the older the head of the family, An exception to this
is the case of families with five or more children, It is not readily
apparent why the effects should be relatively lower for this category,

A difficulty with the above analysis of the effects of utiliza-
tion fees on various classes of families is that again the estimates
are in dollar terms, The data for 1968, upon which the point estimates
of actual average expense were based, contains the effects of a revision
in the fee schedule and agaln an adjustment must be made, To eliminate
this effect the equations presented in Table 6.1 were re-estimated

using quantity of services as the dependent variable and the same set
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of dummy variables describing family characteristics as indépendent

variables, The resulting estimates are presented in Table 6,7,

on time were applied to get predicted quantity of services per family
for 1968, Table 6,8 contains the separate regression equations for
each of the coefficients from the Cross section equationg. Table 6,9
shows the point estimates of actual quantity of services per family
for 1968 which are derived from the 1968 regression equation in Table
6.3, The corresponding point estimates of quantity of services per
family‘that are predicted for 1968 in the absence of utilization fees
are presented in Table 6,10, The effects of utilization fees on
various categories of families are shown in Table 6.11,

The differences between the effects shown in Table 6,6 ang
Table 6.11 illustrates the amount by which estimates in dollar terms
understate the impact of utilization fees, The tendency for the
impact to be felt more by larger families and older families is again
evident, The fact that this effect is carried over into families with
five or more children suggests that some of the reduction noted above
for dollar estimates, may be due to price changes on the particular
bundle of services taken by such families, Even in quantity ternms,
however, the magnitude of the effects for the families with five or
more children is surprisingly lower than the effecfnfor smaller
families, The above argument may also hold in the case of families
with a head aged 75 years or more. The percentage reductions in
dollar terms are small whereas in quantity terms they are closer to
the 65-74 age class, Bpth of these situations may be a result of the

lnability to specify interactions effects in the model, That is, if



REGRESSION CORFFICIENTS AND

TABLE 6.7

STANDARD ERRORS,
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, QUANTITY OF SERVICES PER FAMILY AND FAMILY
: A DUMMY VARTABLES, BY YEAR '
1963 1964 1965 1966 1967 1958
Intercept 4,38 5,70 7.08 6.66 9,65 9.80
Spouse Absent
Single Male =3.13 4,04 4,96 -4.81 5,96  -6,38
(0.22)  (0.25) (0.26) (0.28)  (0.29) (0.28)
Single Female -3.93 -4,83 4,69 4,05 -5,06 -4, 54
(0.21)  (0.24) (0.26) (0.28). +(0.29) (0,28)
Children Present
One 2,71 3.77 5.07 5.25 5.15 4.33
(0.25)  (0.29) (0.31) (0.33) (0.36)  (0.35)
Two 2,03 2,16 2,31 2,54 2.57 2,70
(0.28)  (0.32) (0.3%) (0.36) (0.39) (0.37)
Three 2,20 2.78 2,56 2.79 3.28 1,79
(0.32)  (0.36) (0.39) (0.41)  (0.45)  (0.43)
Four 1,92 1.74 1,54 2,60 2,42 1,97
(0.37) (0.43) (0.16) (0.49)  (0.54) (0.52)
Five Plus 3.4 3,03 3.95 2,88 3.18 3.68
(0.37)  (0.42) (0.45) (0.48) (0.55)  (0.53)
Age of Family Head
25"34 2.0"’ 1055 1.28 0.69 -2.00 ‘1.55
(0,27)  (0.30)  (0.3%) (0.36) (0.38) (0.35)
35-lly 2,95 2,31 1,81 2,49 0.80 0.86
(0.28) (0.32) (0.35) (0.38) (0.40)  (0.38)
45-54 3,14 3,06 2,52 2,98 1,51 1.39
(0.27)  (0.31) (0.34) (0.36) (0.37)  (0.36)
55-6“' 5!53 50""5 5-11 5.43 3089 3023
(0.28)  (0.31) (0.34) (0.36) 0.37)  (0.35)
65-714‘ 6.62 8.1"6 8.32 9094 8.11 7-61
(0.30)  (0.34) (0.36) (0.38)  (0.40) (0.38)
75 + 7.46 8,72 8.56 13,38 11,93 12,12
(0.31)  (0.3%) (0.36) (0. 38)  (0.39) (0.37)

Coefficients are presented in marginal form,

See p, 65,



TABLE 6.8

PREDICTION EQUATIONS, QUANTITY OF SERVICES
PER FAMILY FOR 19682

130

 Intercept Slope R2 § Sgi:g?rd
Intercept 3.25 1,15 0.82 10,14 0.82
(3.78) (4.45) '
Spouse Absent - ~
Single Male -2,65 -0, 64 0.89 -6, 50 0.35
(~7.28) (~5.86)
Single Female -4,07 =0.15%  0,22%%  _y 95 0.51
(-7.67) (-0.93)
Children Pi'esent+ )
One 2,48 0.64 0.75 6.30 0.56
(4,22) (3.59)
Two 1,88 A4 .96 2,75 0.05
(35.88) (9.22)
Three 2,07 .21 .68 3.39 0.22
(8.92) (3.10)
Four 1,49 1,18% 0.23 2,59 0.39
(3.59) (1.49)
Five Plus 3.50 -0,07%  0,06%* 3.10 0.47
(7.10) (~0.45) '
Age of Family Head
25"3“‘ : 3.40 -oo 90 072 '1097 085
(3.82) (-3.34)
35-44 3.31 -0,41* .51 0.83 57
(5.49) (-2.27)
45-54 3,64 -0,33% A48 1,64 49
(7.10) (-2.16)
55-64 .07 -0,33% Ll 4,09 .51
(11,28) (-2.03)
65-74 6.95 0.45% 1 9.63 1,09
(6.06) (1.29)
75 + 5.93 1,36 . 14,09 1.51
(3.75) (2.85)

aThe t statistics are in brackets below the coefficients,

+ The ? are presented as

p- 65.

¥ Not statistically significant at the 10% level,

**Unad justed,

first differences here for compatibility,

See
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the large families and those in age category 75 years or more are
situated in rural éfeas this could explain the above results,

In summary, while the overall effect of the utilization fee
resulted in a modest 6 to 7 per cent decline in the utilization of
services the impact was differentially distributed among classes of
families., These effects ranged from a low of virtually no effect to

a high of reductions in excess of 24 per cent,

The Effects on Families by Type of Service

Utiliéation fees were not imposed on all services performed by
physicians. Rather such fees were imposed on Qisit items and procedures
done in offices or out-patient departments: specifically, home and
office visits and. emergency and hospital out-patient visits., Conse-
quently it should.be possible to observe differential effects of the
utilization fee between types of services that are predominantly visit
items and other services less closely linked with visits,

The service categories used in this study are derived from the
"major purpose groups" used by the Medical Care Commission., Those
groups are listed in Chapter Three.? The categories considered here
are: complete examinations, regional examinations, home and emérgency
visits, hospital visits, laboratory services, major surgery, and minor
surgery. The first three categories comprise the services for which
utilization fees are applicable, although utilization fees are also

common for minor surgical procedures.8

7See P. 55,

8This refers to utilization fees on physicians' services, as
distinct from utilization fees for hospital stays which are part of
the Hospital Services Plan,
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The method of analysis is the Same as used above for quantity
of services by type of family, That is, regression equations are
estimated using dummy variables to define family characteristics.
The resultant coefficients are used to predict coefficients for 1968
on the assumption ef no utilization fees, The 1968 predicted coef-
ficients and the coefficlents estimated from 1968 data are then
evaluated to get point estimates of average utilization by type of
family, The differences in the two sets of estimates indicate the
effect of the utilization fee, This procedure is repeated for each
of the seven categories of service listed above.9

The effects of utilization fees on "complete examinations" are
Presented in Table 6 12, Surprisingly the percentage changes are,
with few exceptions, positive, Only seven of the family categories
show a negative change, This would suggest that the imposition of a
$1.50 utilizatien fee led to an increase in the quantity of complete
examinations provided to patients, This increase in complete examina-
tions may be the result elther of a shift in the preferences of
patients, or of a shift in the billing practices of physicians, or of
both,

Consider the hypothesis that the rise in complete eraminations
is attributable to a shift in billing practices of the physician, A
shift in billing practices may result from either of two factors, The

imposition of the ctilization fee reduced the net return to the physician

9See the Statistical Appendix for all the tables underlying the
procedure,
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from a patient-contact.lo In the case of a regional examination, the

general practitloner receives from the Commission 85 per cent of
$4.00 minus the utilization fee. A complete examination for an adult
yields 85 per cent of $8.00 minus the utilization fee.11 The addi-
tional revenue may induce the physician to perform complate examina~
tions or to submit claims for them instead of regional examinations
whenever possible.

A second possibility is that the shift to complete examinations
arose from confusion surrounding the change in the fee schedule in
August 1968, AThe fee schedule change involved the replacement of
"iepeat visits" with "regional examinations." The possibility of
confusion is indicated as the Saskatchewan Medical Association later
. found it necessary to remind members of the nature ahd definition of a
complete examination.12

An attempt to determine whether or not the shift in billing
practices'might be attiributable to the utilization fee or to the change
in the fee schedule was made by examining the timing of the shift, As
mentioned earlier, the 1968 experience may be divided into three
periods: the period prior to the introduction of utilization fees
(April 15th); the period after such fees but before the change in the

fee schedule; and the remaining period., A regression equation was

10This refers to the net return from the Commission, of course,

since the physician could recoup the utilization fee from the patient,
Whether or not the patient pays the fee does not affect the argument.

1
1Under the old fee schedule the equivalent of a regional
examination by a general practitioner was a B009; the equivaient of a
complete examination for an adult was a B0O5.

12Saskatchewan Medical Association, Newsletter, X, No, 7
(August 5, 1970),
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fitted to the second period data on quantity of completé examinations
and the family.dummy variables, The estimated coefficients were then
welghted by én amount sufficient to make the period equal to one year,
Finally, point estimates of average utllization were calculated,

Table 6;13 contains a comparison of these estimates with the predicted
1968 estimates in terms of percentage change,

" The Figures in Table 6,13 indicate the amount (in percentages)
that family utilization of complete examinations (estimated using the
data for the second period) exceeds (or falls short of) estimates for
1968 on the assumption that there were no utilization fees., The fact
that the changes are generally positive suggests that the shift in
billing'pragtices occurred before the change in the fee schedule,
These éStimates. therefore, support the hypothesis that the shift to
complete examinations may be attributed to the effect of utilization
fees on the net return to physicians per patient contact.

The results are also consistent with the hypothesis that a
change occurred in the preferences of patients, Patlents, it may be
arguéd, who go to the physician with an ailment réquiring a regional
lexamination, may request a complete examination since in either case
the& must pay the utilization fee., If this were the case; however,
one would expect the shift to complete examinations to continue through
the rest of the year. Calculations similar to those performed above
and presented in Table 6,13 were done using the data for the period
after the change in the fee schedule, 1In this case, the‘percentage
changes were generally negative, Thus, complete examinations for 1968
based on the third period were less than estimated complete examina-

tions aSsuming no utilization fee, It would seem then that the shift
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to complete examinations cannof be accounted for by a change in patient
preferenceé-in reésponse to the imposition of utilization fees,

Turning to the effects of utilization fees on regional examina-
tions, Presented in Table 6,14, large declines my be noted, These
reductions, of course, may be partly explained by the phenomenon
refefred to above, That is, some'of the decline in regional examina-
tions resulted from the change in billing practices, The size of the
reductions, however, prdbably cannot be entirely accounted for by this
change, Some decline in such services to families dig undoubtedly
occur,

The estimated changes in home and emergency viéits, Table 6,15,
also indicate reduced services to families as a result of the utiliza-
tion fee, In vieyw of the fact that g $2.00 fee was 1nstituted for such
visits, and compared with the other service types, the amount of the
reductions are relatively modest, On the other hand, if such services
are necessities very little reduction should have occurred,

The estimates for hospital visits are presented in Table 6,16,
While no utilization fee is applicable for physicians' hospital visits,
a charge of $2,50 bPer day was assessed by the hospitals on the patient
effective Aprll 15, 1968, Since this is a per dienm assessment, the
cost to a patient would Probably be larger per disease eplsode than
the utilization fee on other physicians' services, Fhrthermé;e,bége
decision to hospitalize, or to remain in the hospital, is- pPrimarily a
physician decision, It is interestii i1g to note, therefore, that by
charging patients a hospital utilization fee, hospital visits by
physicians decline, although the amount of the decline is relatively

smaller than for other service types,
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Laboratory services, like hospitalization, are also primarily
physician elective. Table 6,17 indicates rather large reductions in
the use of laboratory services as a result of utilization fees, Part
of these reductions may be associated with the change in billing
practices, Complete examinations increased while regional examinations
declined, Complete examinations are usually associated with more
laboratory work than regional examina.tions.13 However, if the increase
in complete examinations were only nominal, i.e,, they were regional
examinations billed as complete examinations, then there would be no
assoclated tendency for laboratory services to rise, Thus, the rise
in complete examinations together with a decline in laboratory services
tends to confirm the billing shift hypothesis. In addition, the
reduction in laboratory services is probably an indication of reductions
in real services to families, Regional examinations declined probably
by less than the amounts indicated in Table 6, 14; complete examinations
may also have deciined if the nominal increase through the shift in
billing practices was large enough to offset real reductions, The
magnitude of the reductions in laboratory work would suggest that there
must have been real reductions in both of these types'of service,

Estimates for major surgery and minor surgery are presented in
Tables 6,18 and 6,19 respectively, These services types are also
physician elective. The former has no physician utilization fee,
although, as mentioned above, such fees may apply for the latter.
Utilization of such services should only be affected by utilization

fees through the failure to discover the need for surgery, Assuming

13Dr. D. Penman, Medical Director, Medical Care Insurance
Commission.
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that surgery is é necessary service, especlally major surgery, the
decline in these serviées,~indicated in the tables, represent a serious
erosion 6f tﬁe quality of medical care, These reductions may, if such
is the case, rép;esent ohly temporary economies, Alternatively, it may
be argued that the observed decline in surgefy represents_overservicing
by physicians--that is, unnecessary services, Resolution of this
Question. however, would 1nvoive a more detailed analysis of the change
in the composition of surgical services, an investigation beyond the

scope of this study,



CHAPTER VII
SUMMARY AND CONCLUSIONS

The principal objectives of this study were twaold. The first
objective was to compilé data on family medical expenditure and family
income in such g way that it could be assembled for more detailed
analysis of family utilization of physicians' services than has
previously been possible. The second objective was to Provide some
estimates of the effects of income and utilization fees on family
expenditure for medical cares, In addition, other socio-demographic
variables were examined for their explanatory effects on family
consumption of medical services,

In Chapter One, the nature of public medical care insurance was

examined., The rationale and arguments attending the introduction of

the relationship of private insurance and prepayment to'social insurance,
"It was argued that social lnsurance combines the risk pooling attributes
of private insurance with the emphasis on distribution arg provision of
services found in brepayment plans,

While the objectives of private insurance and Prepayment may be
embraced by social insurance, the policy tools available to each may
not, On the one_hand. since a redistribution of income is implied in
soclal insurance, and the schemes are generally compulsory, premiums
need not be related to anticipated benefits, If the purpise of social

149
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insurance is to.make medical services accessible to low income classes,
then the premium cannot be experience rated, Therefore, premiﬁms, or
costs to the individual, are divorced from benefits,

The ability to-focus policy on benefits, on the other hand, is
also limited under social insurance., Benefits are generally broad in
keeping with the desire to provide comprehensive care, Exclusions in
coverage, preconditions, limits on the amount payable, utilization fees,
all may be inconsistent with the overall objective of the social
insurance scheme, Nevertheless, there is the general belief that in
order to control the rate of increase in the costs of medical care some
device must be introduced to relate benefits to costs, The success of
such a device, however, must be evaluated not only in terms of its
ability to control overall costs, but also in terms of its impact on
the distribution of medical services,

This study is Primarily concerned with the use of utilization
fees as such a device, The major premise upon which the study 1s based
is that the effects of utilization fees are a function of their effect
on the distrihution or provision of medical services., No attempt was
made to examine their other effects, for example, their effect upon
the quality of medical care,

The Saskatchewan experience was chosen for this study because
it is North America's only public medical care insurance plan that had
operated for several years without utilization fees, In 1968 such
fees were introduced providing a unique opportunity to study their
effects,

Since this study draws upon data not previously available,

considerable effort was made to define the nature, and the method of
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collection, the data., The agencies providing the data ana the
characteristics of data collection were examined in Chapter Two. The
data sources for the study were the Saskatchewan Hospital Services
Plan, the SaskatcheWan Medical Care Insurance Commission, and the
Saskatchewan Treasury Department,

The Saskatchewan Hospital Services Plan patient identification
system was examined in considerable detail, since this system is used
by the Medical Care Plan and, therefore, imposes a definition of the
family on the study., The operations of the Saskatchewan Medical Care
Insurance Commission were discussed in order to establish the nature
and reliability of the data collected on medical care expenditures,
The major features of the plan are that it operates on a fee-for-
service basis, providing fairly comprehensive coverage to beneficiaries,
The claims submitted by physicians for services rendered to patients
~ provide the data on family medical care utilization. It was noted
that these claims are assessed and processed in such a manner as to
ensure a very high degree of accuracy in the data,

The Saskatchewan Treasury Department provided family income
data from their coéies of personal income tax returns, The definition
of income used in this study, therefore, is that imposed by the data
source. While there are inevitably some deficiencies in such data,
it was argued that such deficiencies were not significant enough to
impair the study, and were probably less than those in data from other
sources,

This study was based upon a sample of families drawn from the
files of the Saskatchewan Hospital Services Plan, Repeated cross

section random samples of families were drawn for each of the years



152
1963 through 1968, The method of selection of the samples and the
representativenéss of the samples were discussed in Chépter Three,
While only one random sample of families was drawn from the Master
Registration File of the Saskatchewan Hospital Services ’lan, this
overall sample was sorted into annual sub-samples, These sub-samples
were constructed in such a way that they are the equivalent of cross
section samples drawn at the end of each of the respective years, The
samples were shown to be representative of the population when examined
by such characteristics as family size, medical expenditure, and income.
The latter charécteristic, income, was considered to be of particular
importance since the income files and the medical care files were
linked through a name and address search,

The method of analysis used in this study was single equation
regressions fitted by ordinary least squares, Expenditures on medical
care and quantity of services were used as the dependent variables in
alternative regression models although only the equations using quantity
of services were used for the analysis of the effects of utilization
fees, A fee schedule change in mid-1968 rendered expenditures less
useful, The independent variables in the analysis, discussed in
Chapter Four, were family income, a variable measuring any direct
charges incurred by the family for physicians' services, location of
the family, presence of spouse, age of the family head, and numbeerf
children. The latter four variables were treated as dummy variables
and defined in such a way as to allow comparability with a previous

study commissioned by the Hall Commission using data from Manitoba

Medical Services Incorporated.,

The method of analyzing the effects of the utilization fee on
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family expenditure for medical care in 1968 required the use of the
coefficlents eétimated for the cross section equations, The cross
section equations were re-estimated using only the dummy variables
(excluding location) as independent variables. The resulting coef-
ficients constitute an additive model that may be evaluated to get
point estimates of average utilization by type of family, A set of
such coefficiénts was predicted for 1968, assuming.no utilization fee,
by regressing the individual coefficients of the cross section
equations against time, These predicted coefficients were evaluated to
get utilization estimates and then compared with similar estimates
based upon the 1968 data,

The results of the cross section analysis and of the analysis
of the effects of the utllization fee were pPresented in Chapters Five

and Six, These_results are summarized in the following section,

Major Findings

While the primary purpose of this study was to assess the
impact of utilization fees on family expenditure for physicians'
services, a number of other relationships were examined is the course
of doing so., The findings of the study, therefore, range wider than
the question of the effects of utilization fees, These findings are

reviewed felow,

1, Whiie the imposition of utilization fees reduced the government's
costs of medical care insurance by six to seven per cent in 1968, this
reduction fell heavily on certain categories of families, The range
of the impact of utilization fees varied from little or no effect to

reductions in services of up to 24 per cent for some categories of
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families, In general, the greatest reductions occurred among large
families and among those families whose head was ithhe'upper age
classes, The utilization fee, therefore, resulted in reduced services
to the aged and to large families, These conclusions must be regarded
as tentative since many of the 1968 predicted values were not statis-

tically significant,

2, The introduction of utilization fees elicited a shift in the billing
practices of physicians, The number of complete examinations increased
after utilization fees compared with predictions assuming no utiliza-
tion fee, The timing and duration of this shift suggest that it was
primarily in response to the effect of utilization fees on physicians®
earnings, The increase in complete examinations would seem to have
bccurred because regional examinations were being billed as complete
examinations., Thus, the observed increase in complete examinations in
1968 was, it is suggested, only nominal; it probably did not represent

increased real services to families,

3. Both services that tend to be primarily patient elective and
services that are primarily physician elective declined. After
utilization fees were introduced, a decline was observed for major

surgery, minor surgery, laboratory services, and hospital visits,

4. The income elasticity of demand for physicians' services is
positive in sign but very small. For 1963, the estimated elasticity
was 0,05, This estimate supports the contention that medical care

insurance removes income as a barrier to health services,

5. The income elasticity of demand for physicians' services declines
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over time under medical care insurance, By 1967, the iﬁéome elasticity
had fallen to 0,02, Under insurance income may serve as a proxy for
tastes. The secular decline in inconme elasticity suggests a negative
learning effect over time. That is, hablits formed prior to the
introduction of insurance and associated with income class are eroded

with increased familiarity and experience under medical care insurance.

6. The relationship between income and medical expenditure is not
positive for all types of medical services. In particular, the
relationship between income and family expenditure for physicians'
hospital visits is negative., The coefficients, although small in
magnitude, suggest that increased income is assoclated with lower
expenditures for hospital visits, It was not possible to determine
whether this means that hospitalization results in a loss of income or

whether low income groups use hospitals more than high income groups,

7+ The practice of billing patients directly for physicians' services
did not, the analysis seems to indicate, result in reduced expendi-
tures for such services, When the patient is billed directly the
amount of reimbursement received from the Medical Care Commission may
be less than the amount sought by the physician, The difference
constitutes a direct charge on the patient, The observed response

to this direct charge, however, may reflect more the high generated
costs per patient of the practitioners who “direct bill” than the
behavioural patterns of patients. It cannot be concluded that a large
scale switch to direct billing would result in increased expenditures

for medical care,

8. There is a large, and growing, differential between rural and
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urban families' utilization of medical services. In 1963 urban
families spent, on the average, $7.44 more on medical services than
did rural famllies, This amount may be compared with the estimate of

$19,44 for avérage.expense of all couples, head aged 18-2l years, and
no children, By 1967 the rural-urban differential grew.to $11,99 (as
compared to $46.,91) for couples as above . The rural-urban differ-
ential is large in the case of laboratory services, By 1967, urban ~
families spént an estimated $5,99 more on laboratory services than did
rural families (as compared with $1,63 for couples)., Some of this
difference, however, is attributable to the performance of laboratory
tests in rural hospitals. As might be predicted, rufél'families
apparently used general practitioners more, and specialists less, than

did their urban counterparts,

9. In only two of the years from 1963 through 1967 was a U-shaped
relation between age of the family head and medical expenditure found.
The remaining years suggested a linear relation between age and medical

expenditure,

10. Extra medical expenditures associated with additional children
diminish as family size increases, That is, there is a declining

marginal medical expenditure associated with extra children,

Further Research

With the introduction of public medical care insurance programs
a new wealth of data is made available so that many aspects of the
health care delivery system are amenable to empirical analysis., This

study focuses on one aspect of that system. It does not exhaust the
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potential of the data nor are alternative ways of examining the same
questions considered. The necessity of confining the écope of the study
preclude& the former; limitations on time and resources restrict the
latter, Thus, the possibilities for further research arising out of
this study are bountiful.. The following ideés will serve'at least to
illustrate some of the possibilities that might be expiored.

The present study analyzes the effects of utiiization fees on
family expenditures for physicians' services on the implicit assumption
that the impact occurs in the first year that such a policy is in force,
'That is, it is assumed that the imposition of utilization fees causes
a shif£ in the behavioural function describing family utilization of
medical services. In this sense, the analysis is static, It is
becoming increasingly apparent, as more data on the post-utilization
fee period becomes available, that there are also some dynamic effects
involved, Thevpossibility of utilization fees exhibiting a "shock"
effect should be considered, 1In addition, there is the further
possibility of a postponed consumption, or pent-up demand, effect,

That is, the imposition of utilization fees may cause an immediate
reduction in utilization as remedies for latent needs are not sought,
If, however, remedial action is merely postponed, future rates of
acceleration in medical. care costs may be expected to. rise,

Inclusion in the analysis of experience more than one year
after the introduction of utilization fees would further increase the
difficulty of predicting behaviour in the absence of uti;ization fees,
The brevity of the time series observations, it will be recalled, makes
it difficult to get statistically significant results, A possible

solution is to pool the Ccross section samples and use the pooled
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sample to estimate equations for prediction purposes, A shift variable
could be‘introduced to separate the periods before and after the
utilization fee, 1In addition, time could then be expiicitly introduced
in the model,

One of the restrictions imposed by the regression model used in
the present study was the inability to handle interactions effects
between variables, Alternative specifications of the model, incorpo-
rating interactions variables, could be estimated, For example, thel
relation between age and location might be examined to determine why
the coefficients for the 75 and over age class behave as they do,
Further, an interactions model might shed light on the expenditure
patterns of large families (five or more children), Finally, inter-
actions vériables might be used to investigate the relationships
between income classes and the demographic variables,

An analysis of utilization by income class is perhaps the most
deserving of future effort, A major question in evaluating public_
medical care insurance programs i1s whether they removevincome as a
barrier to medicai care, The income elasticities estimated in the
mresent study, while yielding estimates of the association between
income and medical expenditure on the average, do not indicate the
range'of disparity in use of physiclans' services between low income
classes and high income classes, Information on the distribution of
medical expenditurés by income class would allow an examination of the
probable effects of such policies as deductibles and limits on the
amount payable,

A regression model could also be used to explore further the

differences in utilizciion of various medical services by income class,
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'Iﬁsaggrégating thelsample by income class would allow the estimation of
separate regreééion.equations for each income class, Such an ahalyéis
would reveal the role that various explanatory variables play for each
income category,

These suggestions, of course, do not exhaust the possiblilities
for further résearch in this area. As this relatively new social
program makes more data available, further refinements and explorations
will be made. This study, as a first step, serves to illustrate that
such data may be used by researchers without violating the agencies'

rigorous standards of confidentiality,
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TABLE A.6

MEANS AND STANDARD DEVIATIONS OF
THE VARIABLES, BY YEAR

1963 1964 1965 1966 . 1967 1968
TOTINC 2501.54  2764.,35  3076.31  3440.60 3667.12 3691,78
(3748.08) (4031,98) (4254,07) (4512,44) (4672,26) (4781,23)
DGG 1,05 0.97 0.83 0.69 0.58 0.98
(4.85)  (%.66)  (4.29)  (3.95)  (3.61) (4,29)
Single Male 0.20 0.20 0.21 0.21 0,22 0.23
' (0.40) (0.40) (0.40) (0.41) (0,42) (0.42)
Single Female 0.21 0.22 0.20 0.20 0.20 0.20
(0.41) (0.41) (0.40) (0.40) (0.40) (0.40)
Children
One 0.12 0.12 0.12 0,12 0.11 0.11
(0.33)  (0.33) (0.32)  (0.32)  (0.31)  (0.31)
Two 0.12 0.12 0,12 0.12 0.11 0.11
(0.33)  (0.32) (0.32) (0.32) (0.31) (0.31)
Three 0,09 0.08 0.08 0.08 0,07 0,07
(0.28) (0.27) (0.28) (0.27) (0.26) (0.26)
Four 0.05 0.05 0.05 0.05 0.05 0.04
(0.23) (0.22) (0.22) (0.22) (0.21) (0.21)

Five + 0.06 0.05 0.06 0.06 0.04 0.04
- (0,23) (0.23) (0.23) (0.23) (0.21) (0.20)

Age of Family Head

25-34 0.18 0.18 0.17 0.16 0.16 0.16
(0.38)  (0,38) (0.37) (0.37) (0.36) (0.36)

35-44 0.17 0.17 0.17 0.16 0.16 0.15
(0.38) (0.37) (0.37) (0.37) (0.36) (0.36)

45-54 0.16 0.15 0.16 0.16 0,16 0.16
(0.36) (0.36) (0.36) (0.37) (0.36) (0.36)

55-64 0,13 0.13 0.13 0.14 0.14 0.14
(0.34)  (0.34) (0.34) (0.34) (0.34) (0.34)

65-74 0,10 0,10 0.10 0.10 0.10 0,10
(0.30)  (0.30) (0.30) (0.30) (0.30) (0.30)

75 + 0,09 0,10 0.10 0,11 0.11 0.10
(0.29) (0,29) (0.30) (0.31) (0.31) (0.31)

Urban 0.41 0.41 0.40 0.40 0.40 0.40

(0.49)  (0.49) (0.49) (0.45)  (0.49)  (0.49)




TABLE A.6 (concluded)
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1963 1964 1965 1966 1967 1968

FAPP (Total) 53,97  60.46  69.16 70.85  73.7% 77.98
(9%.12) (101,94) (108.79) (112,82) (120.03) (123.59)

NUMSER (Total) 9,03 10,43 12,18 12,80 © 17,48 12,94
(15.60)  (17.96) (18.18) (20.06)  (20.82) (19,68)

NGP (Total) 3,01 3.47 4,16 4,30 4,52 L by
(#.71)  (5.46)  (5.93)  (6.07)  (6.34) (6.15)

NSP (Total) 1.00 1.23 1.44 1.53 1,71 1.82
(2.80)  (3.29)  (3.45)  (3.58)  (3.96) (4.00)

FAPPGP (Total)  35.40 37.94 43,47 43,74 L 48 45,45
(60.66)  (62.84)  (65.93)  (66.93) (66.03)  (68.02)

FAPPSP (Total) 18,30 22,32 26,09 27,08 29,24 32,47
(60.57)  (67.19)  (73.49) (77.14)  (87.18) (87.29)

FAPP (Anaes- 2,74 2,86 3.45 3.43 3.53 3.75
thesia) (10.69)  (10.57) (11.95)  (12.31) (12,11)  (13.41)

NUMSER 0.16 0.17 0.21 0420 0.21 0.23
(Anaesthesia) (0,57) (0.58)  (0.65) (0.67)  (0.68)  (0.76)

FAPP 4,55 4,29 4,30 3.41 3.18 3.7%
(Obstetrics) (18.97) (18.50)  (18,51) (16.63)  (16,09) (19.60)

NUMSER .06 .06 .06 .05 .04 0L
(Obstetrics) (.25) (.25) (.27) (.22) (.21) (.21)

FAPP 1,59 1,72 2,05 2,04 2,11 2,12
(Minor Surg.,) (5.40) (5.78)  (6.67) (6.58) (6.94) (7.01)

NUMSER .15 .16 .20 .19 .21 .20
(Minor Surg,) (.48) (.51) (.57) (.56) (.63) (.61)

FAPP 13.65 14,58 17.29 17.76 18,26 18,18
(Major Surg.) (50.38)  (51.82) (57.18)  (59.88)  (61.50)  (é4.07)

NUMSER .31 .36 R A7 .52 53
(Major Surg.) (.95) (1.00)  (1.14) (1.24) (1.31)  (1.34)

FAPP (Lab,) 2,21 4,33 5,28 5.59 6. 50 6.62
(6.77)  (11.62) (13.08)  (13.65) (15.27)  (15,03)

NUMSER (Lab,) 1.21 1,70 2,09 2,24 2,66 2.80
(2.78)  (3.72)  (4.12) (%.30)  (4.90)  (4.99)

FAPP <40 «59 .76 1,01 1,32 1,51
(Psychiatric) (7.59)  (9.74) (12.01)  (12.82) (16.38) (17.76)

NUMSER 0L .07 .10 .12 .15 14
(Psychiatric)  (,78) (1.20)  (2.00) (1.75) (1.96)  (1.69)

FAPP 1,80 2,12 2,48 2.74 3.15 3.77
(Consult.) (6.98) (7.34)  (8.19) (8.74) (9.56)  (11,91)

NUMSER .10 W11 A4 .15 .18 .19
(Consult,) (.37) (.41) (. 45) (.48) (.53) (.57)




TABLE A.7

REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY
OF COMPLETE EXAMINATIONS AND FAMILY DUMMY VARIABLES,
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BY YEAR
1963 1964 1965 1966 1967 1968
Intercept 0,43 0.49 0,59 0.55 0.81 0.99
Spouse Absent
Single Male © =0.34 0.37  -0,42 -0.41 -0.51 -0,66
(0.02) (0,02) (0,02) (0.02) (0,02) (0,02)
Single Female -0,31 -0.35 -0.35 -0,31 -0,38 -0,45
(0.02) (0.02) (0,02) (0.02) (0.02) (0.02)
Children Present?® |
One 0.17 0.22 0.35 0.30 ~ 0.32 0.32
(0.02)  (0.02) (0.02) (0.02) (0.02) (0.03)
Two 0.36 0.43 0.57 0.55 0.56 0.66
' (0.02)  (0.02) (0,02) (0.02) (0.02) (0.03)
Three , 0.46 0.56 0,70 0.75 0.77 - 0,82
(0.02)  (0.02) (0,03) (0.03) (0.03) (0.03)
Four 0.61 0.71 - 0,80 0.85  0.80 0.86
(0.03) (0.03) (0.03) (0.03) (0.04)  (0.04)
Five Plus 0.76 0.77 0.98 0.94 0.94 1.03
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)
Age of Family Head
25-34 0.13 0.09 0,08 . 0.01* 0,18 ~-0,19
(0.02) (0.02) (0.02) (0.02) (0.,02) (0.03)
35-44 0.24 0.19 0.10 0.12 -0.01*% -0,02%
(0.02)  (0.02) (0.02) (0.02) (0.03) (0.03)
L5-5h4 0.23 0.22 0.14 0.17 0.003* -0,03%
(0.02)  (0.02) (0.02) (0.02) (0.02) (0.03)
55-64 0.32 0.29 0.19 0.20 0.04 0.03%
(0.02)  (0.02) (0.02) (0.02) (0.02) (0.03)
65-7k 0.27 0.31 0.26 0.28 0.16 0.13
(0.02)  (0.02) (0.,02) (0.02) (0.03) (0.03)
75 + 0.14 0.16 0.07 0.18 0,11 0.13
(0.02)  (0.,02) (0.02) (0.02) (0.02) (0.03)
R 0.09  0.10  0.13  0.13 0,11  0.12

a'Notr:: Children coefficients not in first differences,

* Not significant at the 5% level,



PREDICTION EQUATIONS, QUANTITY OF COMPLETE
EXAMINATIONS FOR 1968
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Intercept
Spouse Absent
Single Male
Single Female
Children Present?
One
Two
Three
Four

Five Plus

Age of Family Head

25-34
35-44
U550
55-64
65-71

75+

0.33
(4.14)

0.07

(-0.69)

0,08
(3.44)

~0,11%
(-0.98)
~0,01%
(-1.07)

0.04
(2.35)
0.05
(3.13).
0.08
(6.00)
0,05
(2.99)
0.05%
(2.32)

-0,07
(-3.57)
-0.06
(-5.07)
-0,05
("'30 07)
~-0,07
(-b.74)
-0,03*
(-1.68)
-0.004%

(-0.26)

0.82

~0.60

-0.37

0.39
0.65
0.89
0.91

1,04

-0.18

-0,04

-0.00
0.01
0.18
0.12

11,81

0.97
1.15

5.53
9.80

35.98

8.93
S5.41

12.76.

25.72

: 90%

22,5
2,81

0,07

0.53
0.69
0.90
0.66
0.52

0.75
0.8%
0.68
0.84
0.31
0.02%

0.36

0.03

0.05
0.05
0.04
0.06

0.07

0,06
0.04
0,05
0,05
0,05

0.05

"Unadjustea RZ,

t statistics are in brackets below the coefficients,

* Not statistically significant at the 10% level,

SThese coefficients are not presented in first differences.
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TABLE A,9
REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY

OF REGIONAL EXAMINATIONS AND FAMILY DUMMY VARTABLES,
BY YEAR

1963 1964 1965 1966 1967 1968

Intercept 1.79 2.20 2,79 2,71 3.63 3.14

Spouse Absent :
Single Male -1,60 -1,86 -2.14 2,24 <2,49 -2,19
| (0.07)  (0,07)  (0.08) (0.08) . (0.08) (0,07)
Single Female -1,56 -1,79 -1,79 -1,68  -1,87 -1,52

(0.07)  (0,07) (0.08) (0.09) (0.08) (0.,07)
Children Present?®

One 0.72 0.97 1,59 1,64 1,78 1,23
(0.08)  (0.08) (0.09) (0.10) (0.10)  (0.09)
Two 1,74 2,18 2,67 3.05 2.87 2,05
(0.08)  (0.09) (0.10)  (0.11)  (0.11) (0.09)
Three 2.5“ 3.05 3.60 3.8? 3096 2.6?
(0.10)  (0.10)  (0.12) (0.13)  (0.13)  (0.11)
Four 3,03 3.61 4,35 5.01 4,86 3.31
(0.12)  (0.12)  (0.14) (0.15)  (0.15)  (0.13)
Five Plus 3.72 4,13 5.11 5.83 5.81 %.35

(0.11)  (0.12)  (0.13) (0.15) (0.16) (0.13)
.Age of Family Head

25-34 0.78 0.59 0.33 0.06* -0,86 0.60
(0.08)  (0.09) (0.10) (0.11)  (0.11)  (0.09)

35-44 1,20 0.90 0.69 0.89 0.21*% 0,19
. (0.09)  (0.09)  (0.10) (0.12)  (0.11)  (0.09)
4s5-5h 1.24 1.10 0.89 1.06 0.42 0.29
(0.08)  (0.09) (0.10) (0.11)  (0.11)  (0.08)

55-64 1,67 1.77 1,50 1,70 1,03 0.69
(0.09)  (0.09) (0.10) (0.11)  (0.10)  (0.09)

65-74 1,77 2,09 2,00 2.43 1.86 1,19
(0.09)  (0.10) (0.11) (0.12) (0.11)  (0.09)

75 + 1,23 1,25 0.94 1.73 1,16 1,06
(0.10)  (0.10)  (0.11) (0.11)  (0.11)  (0.09)

R? 0.4 0,15 0,17  0.17  0.17 0.15

aNote: Children coefficients not in first differences,

* Not significant at the 5% level,



PREDICTION EQUATIONS, QUANTITY OF REGIONAL
EXAMINATIONS FOR 1968

TABLE A.10
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A
A B Y F R Se
Intercept 1.37 0.42 3.88 31,59 0.88 0.24
(5.53)  (5.62)
Spouse Absent
. Single Male -1,42 -0,22 -2,71 163,48 0,98 0.05
(-25.31) (-12,79)
Single Female -1,59 -0,05% -1,89 2,45 0.27 0.10
(~14,66) (-1,55)
Children Present?
One 0.50 0.28 2,18 26,24 0.85% 0.17
(2.78)  (5.12)
Two 1.56 0.31 3,44 17,43 0.80 0.24
(6.29)  (4.18)
Three 2.31 0.37 4,50 41,45 0.91 0,18
(12,23)  (6.44)
Four 2,65 0.51 5.69 28,78 0.87 0.30
(8.48)  (5.36)
Five Plus 3.16 0.59 6.68 39,45 0.91 0,30
(10.16)  (6.28)
Age of Family Head '
25-34 1.32 -0.38 -0.96 22.33 0.84 0.26
(4.95)  (-4.73)
35-L4 1.38  -0.20 0.18 8.49 0.65 0,22
(6.07) (-2.91)
45-54 1.45 -0,17 0.44 7,02 0.60 0.20
(6.88) (-2.65)
55-64 1.9 -0.14% 1,13 3.13 0.35 0.24
(7.66) (-1,77) +
65-74 1.87 0.05% 2,19 0.35 0.10 0.28
(6.40)  (0.59)
75 + 1,16 0,03* 1,36 0,11 0.03"  0.33
(3.37)  (0.33)

*Unadjusted R

>

* Not statistically significant at the 10% level.

4These coefficients are not presented in first differences.
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TABLE A.11

REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF
HOME AND EMERGENCY VISITS AND FAMILY DUMMY VARTABLES,

BY YEAR
%
1963 1964 1965 1966 1967 1968
Intercept | 0.25 0.29 0.38 0,37  0.45 0.42
Spouse Absent . .
Single Male -0.22 0,22  .p,27 -0.29  -0,24 0,20
(0.03)  (0,03) (0.03) (0.03)  (0.04) (0.03)
Single Female -0,20 -0,21 -0,21 -0,17 -0.13 ~ -0,08

(0.03)  (0.03) (0.03) (0.04)  (0,04) (0.03)

Children Present®

One 0.23 0.33 0,41 0,42 0.43 0.36
(0.03)  (0.04) (0.04) (0.04)  (0.05) (0.04)
Two 0.50 0.55 0.65 0.69 0,69 0.61
(0.03) (0.04)  (0,04) (0.04)  (0.05) (0.05)
Three 0.75 0.82 0,80 0.97 0.95 0.79
(0.04)  (0,05) (0.05) (0.05)  (0,06) (0.05)
Four 1 0.91 0,97 1,10 1,30 1,08 0.91
(0.04)  (0,05) (0.05) (0.06)  (0,07) (0.06)
Five Plus 1,12 1,29 1.41 1.55 1,54 1,21

Age of Family Head

25-34 - 0.25 0.18 0.21 0.13  -0,04% 0,03
(0.03)  (0.04) (0.04) (0.04)  (0,05) (0.04)
35-44 0.12 0.08 0,02% 0,10  -0,02*% _g, ou*
(0.03)  (0.,04) (0.04) (0.05)  (0.05)  (0.04)

45-54 0,01* .0,08 -p,14 -0.09  -0.15 -0.15
(0.03)  (0,04) (0.04) (0.04)  (0,05) (0.04)
55-64 0.10 0.05%  0,00% 0.07*  0,04%  0,00%
' (0.03)  (0.0k) (0.00) (0.04)  (0.04) (0.00)

65-74 0.26 0.35 0.30 0,42 0.35 0.27
(0.04)  (0.04) (0.04) (0.05)  (0.05) (0.04)

75 + 0.56 0.71 0.68 1,16 1,34 1,24
(0.04)  (0.04) (0.04) (0.05)  (0.05) (0.04)

R2 0.05 0.0 0,05 0.06  0.05  o0.04

aNote: Children coefficients not in first differences,

¥ Not significant at the 5% level,



TABLE A,12

PREDICTION EQUATIONS, QUANTITY OF HOME AND EMERGENCY

VISITS FOR 1968

17

A B Y F R2 Se
Intercept 0.20 0.05 0,49 37.57 0.90 0,02
(7.85)  (6.13)
Spouse Absent
Single Male -0,22  -0,01* -0,28 1.36 0.08 0,03
| (-6.87) (-1,17)
Single Female -0.24 0.02 -0.13 6.57 0.58 0.02
(-10.22) (2.56)
Children Present@®
One : 0,22 0,05 0.51 15,29 0.78 0.04
(5.22)  (3.91)
Two - 0,46 0,05 0.77 28,17 0,87 0.03
(14,16)  (5.31)
Three 0.69 0.05. 1,02 12,55 0.74 0,05
(13.46)  (3.54)
Four 0.87 0,07% 1.27 3,02 0.34 0.12
(6.81)  (1.74)
Five Plus 1,05 0.11 1.71 35,01 0.9 0.06
(17.30)  (6.00) :
Age of Family Head
25-34 0.3+  -0,06 -0.04 10,60 0.71 0.06
(5.22) (-3.26)
35-44 | 0.14  -0,03% 0,02 2,96 0.33 0.05
(2.76) (-1.72) :
455l 0.01 -0,03 -0.19 6.15 0.56 0,04
(0.20) (-2,48)
55-64 0.08  -0,01%* 0,02 0.67 0.18"  o0.04
: (2.02) (-0,82)
65-74 0.26 0,03* 0,41 2,27 0.24 0.05
(4.74)  (1.51)
75 + 0,29 0.20 1,49 21,34 0.84 . 0.14
(1.99)  (4.62)

*Unadjusted RZ,

* Not statistically significant at the 10% level,

2These coefficients are not presented in first differences,



TABIE A,13

REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF

HOSPITAL VISITS AND FAMILY DUMMY VARTABLES,
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BY YEAR
1963 1964 1965 1966 1967 1968
Intercept 0.43 0.57 0,74 0.51 0.89 0.71
Spouse Absent
Single Male 0.44 0.31%  0,00% 0,31 0.10% -0,05%
‘ (0.14)  (0.16)  (0.00) (0.19 (0.20) (0.18)
Single Female -0,58 -0.74 -0,74 -0,48 -0.79 -0,32%
: (0.14)  (0.16) (0.16) (0.19)  (0.20)  (0.19)
Children Present®
One 0.98 1.38 1,26 1,53 1.27 1,32
(0.16)  (0.19)  (0.20) (0.23) (0.24)  (0,23)
Two 0.96 1,12 1,27 1.21 1.14 1,46
(0.18)  (0.21) (0.22) (0.24)  (0.26) (0.25)
Three 1,55 1,92 2,00 1,90 1.96 1,58
(0.21)  (0.24) (0.25) (0.27) (0.30) (0.29)
Four 2,52 2,55 2,22 2.47 2.75 2.44
(0.24)  (0.28) (0.30) (0.32) (0.37) (0.35)
Five Plus L,24 b, 34 4.35 4,05 4,36 3.94
(0.24)  (0.28) (0.29) (0.32) (0.37) (0.36)
Age of Family Head
25~34 0.,24%  0,16%  0,31%  0,13% .0,18% -0, 11%
(0.18)  (0.20) (0.22) (0.21) (0.25)  (0.24)
35-4l 0,13*  -0,05* -0,11%  0,00% -0,12% .0, 11%
(0.18)  (0.21) (0.23) (0.00) (0.27) (0.26)
45-50 0.47 0,38*  0,21*  0,30% 0.27% 0,25%
(0.18)  (0.20) (0,22) (0.21)  (0.25) (0.24)
55-64 1.79 1,57 1,86 1.65 1,56 1.58
(0.18)  (0.20) (0.22) (0.22) (0.25)  (0.24)
65-74 2,76 3.70 3.70 4,40 3.92 4,38
(0.20)  (0.22) (0.24) (0.24)  (0.27) (0.26)
75 + 4,43 5,24 5,76 8.52 8,14 8.49
(0.20)  (0.22) (0.24)  (0.24)  (0,26) (0.25)
R? 0.02  0.03 0,03  0.04  0.03  0.04

aNote: Children coefficients not in first differences,

* Not significant at the 5% level,
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TABLE A,14
PREDICTION EQUATIONS, QUANTITY OF HOSPITAL VISITS
FOR 1968
A B ¥ F R2 Se
Intercept 0.37 0.09% 0.89 3.48 - 0,38 0.15

(2.42)  (1.87)

Spouse Absent

Single Male 0.44 -0,07% 0.03 1.72  o0.15 0.16
(2.54) (-1.31) +
Single Female -0.62 -0,02% -0,71 0.12 0,04 0.15

(-3.98) (-0.34)
Children Present®

One : 1,07 0.,07* 1,50 1.44 0,10 0.19
(5.31) (1.21)

Two 1,01 0.05% 1,28 1.77  0.16 0.11
(8.96)  (1.33)

Three 1.63 0.08% 2,11 2.88 9,32 0.15
(10.40)  (1.70)

Four 2,39 0.04* 2,62 0.33 0.10% 0.21
(10.93)  (0,58) .

Five Plus b.28  -0,01* 4,25 0,01 0.003" 0,15

(27.03) (-0,10)
Age of Family Head

25-34 0.39 -0,09%  -0,13 3.45 0.38 0,15
(2.53) (-1.86)
35-44 0.11 -0,05% -0,17 2,87 0.32 0.08
(1.19) (-1.69) '
45-54 0.47 -0.05% 0,18 3,87 0.42 0.08
(5.80) (-1.97)
55-6l4 1,80 -0,04* 1.57 0.76 0.20%" 0.14
(12,42) (-0.87)
65-74 : 2,79 0.30% 4,60 5.37 0,52 0.41
(6.45)  (2,32) _ y
75 + 3.21 1,07 9.63 20,12 0.83 0.75

(4.05)  (4.49

+Unadjusted RZ.

* Not statistically significant at the 107 level,

%These coefficients are not presented in first differences,



TABLE A.15

REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF
LABORATORY SERVICES AND FAMILY DUMMY VARIABLES,
BY YEAR

177

— e

1963 1964 1965 1966 1967 1968
Intercept ' 0.71 1,13 1,50 1,45 2,36 2,78
Spouse Absent '
Single Male = . -0,70 -1,08 -1.35 -1,40  -1,85 -2,23
. (0.04)  (0.05) (0.06) (0.06) - (0.07) (0.07)
Single Female - -0.58 -0,88 -0,94 -0,80 -1,12 -1,27
(0.04)  (0.05) (0.06) (0.06) (0.07)  (0.07)
Children Presenta
One 0.35 0.50 0,72 0.71 0,74 0.53
(0.05)  (0.06) (0.07) (0.07) (0.09)  (0.09)
Two 0.68 0.91 1,13 1,30 1,37 1,26
(0.05)  (0.07) (0.08) (0.08)  (0.09) (0.10)
Three 0.78 1,11 1.35 1,61 1.73 1,52
v (0.06) (0.08) (0.09) (0.09)  (0.11)  (0.11)
Four 0.87 1,27 1.49 1,67 1,87 1,65
, (0.07)  (0.09) (0.10) (0.11) (0.13)  (0.13)
Five Plus 0.97 1,27 1,55 1.74 1,99 1,91
(0.68) (0.09) (0.10) (0.11)  (0.13)  (0.14)
Age of Family Head
25-34 0. 29 0. 32 00214' 0.24 ‘00 38 ‘0-36
(0.05)  (0.06) (0.08)  (0.08) (0.09) (0.09)
35-44 0.60 0.66 0.62 0.74 0.47 0.42
(0.05) (0,07) (0.08) (0.08) (0.10)  (0.10)
L5-5h 0.56 0.76 0.78 0.89 0.57 0.48
(0,05)  (0.07) (0.08)  (0.08) (0.09) (0.09)
55-6l4 0,81 0,98 0.8~ 1,04 0,72 0.51
(0.05)  (0.07)  (0.08) (0.08)  (0.09) (0,09)
65-74 0,70 1,06 1,16 1.52 1,26 1,04
(0.06)  (0.07) (0.08) (0.08) (0.10)  (0.10)
75 + 0.56 0.73 0,61 1,07 0.76 0.76
(0,06)  (0.07) (0.08) (0.08) (0.09)  (0.10) .
R® 0.05 0,06  0.07 0.08 0.08  0.08

aNote: Children coefficlents not in first differences,

* Not significant at the 5% level,
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TABLE A.16
PREDICTION EQUATIONS, QUANTITY OF LABORATORY SERVICES
FOR 1968
——_—_-——'—-*-_-._—————-?-———_—T
: A B Y F R2 Se
Intercept 0.34 0.36 2.52 23.38 0.85 0,24
Spouse Absent
Single Male -0.49  -0,26 -2,06 60,43 0.94 0.11
, (~4.38) (~7.77)
Single Female -0,56  -0,10% -1,16 5.33 0.52 0.14
(<3.92) (-2.31)
Children Present®
One 0,31 0.10 0.90 W34 0,77 0.08
(3.54)  (3.79)
Two 0.55 0.18 1,61 88.75 0.96 0.06
(8.78)  (9.42)
Three 0.60 0.24 2,04 135.85 0,97 0.06
(8.73) (11.66)
Four o.?l 0. 24 20 15 96.’41" 0-96 0008
(8.81) (9.,82)
Five Plus 0.75 0.25 2,26 483,76 0.99 0.03
(19.84) (21.99)
Age of Family Head -
25-34 0.57  -0.14* _0,28 4,21 0.45 0.22
(2.48) (-2005)
35-44 0.67  -0,02*% 0,56 0.27 0.08% 0,11
(5.88) (-0.52)
45-54 0.67 0.02% 0,76 0,08 0.03%  0.16
(3.90) (0.29) .
55-64 0.92  -0,01* 0,84 0.07 0.02 0.15
65-74 0.67 0.16 1.61 6,84 0.59 0.19
(3.32) (2.61)
75 + 0.52 0.07* 0,97 1,58 0.13 '0.19
(2.69) (1.26)

+Uhadested R2.

¥Not statistically significant at the 10% level,

®These coefficients are not presented in first differences,



TABLE A,.17

REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF
MAJOR SURGERY AND FAMILY DUMMY VARIABLES,
BY YEAR

W
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1963 1964 1965 1966 1967 1968
Intercept 0.17 0.21 0.24 0.26 0.36 0.39
Spouse Absent
Single Male -0.16 0,19  -0.,22  -0,26  -0.30 -0.32
(0,01) (0.01) (0.02) (0.02) (0.02) (0.02)
Single Female -0.22  -0,25 -0,26  -0.26 . -0,30 -0.32
(0.10) (0,01) (0.02) (0.02) (0.02) (0.02)
Children Present® '
One - 0,06 0.06 0.10 0.09 0.08 0.05
(0.02) {0.02) (0.02) (0,02) (0.02) (0.02)
Two 0.06 0.10 0.15 0.15 0.11 0.11
(0.02) (0.02) (0.02) (0.02) (0.02) (0.03)
Three 0.13 0.15 0.21 0.24 0,27 0.21
(0.02) (0.02) (0.02) (0,03) (0.03) (0.03)
Fovr 0,18 0.24 0,22 0.25 0,37 0.19
(0,02)  (0,02) . (0.03) (0.03) (0.04) (0.0%)
Five Plus 0.29 0.32 0.38 0.39 0,41 0.37
(0.02) (0.02) (0.03) (0.03) (0.04) (0.04)
Age of Family Head
25-34 0.07 0.05 0.05 0,01 -0.07  -0,05
. (0,02)  (0.02) (0.02) (0.02) (0.02) (0.02)
35-44 0.17 0.15 0.18 0.17 0.14 0.15
(0.02) (0.02) (0.02) (0.02) (0,03) (0,03)
45-54 0.22 0.22 0.30 0.28 0.28 0.29
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
55-64 0.32 0.33 0.40 0,44 0.42 0.41
(0,02) (0.02) (0.02) (0.02) (0,02) (0.02)
65-74 0.34 0,42 0.53 0.59  0.56 0.57
(0.02)  (0.02) (0.02) - {0,02) (0.03)  (0.03)
75 + 0.24 0.30 0.34 0.4 0,45 0.49
(0,02) (0.02) (0,02) (0.02) (0,02) (0.03)
R° 0.04 0.0 0,05 0,05 0,05  0.05

aNote: Children coefficients not in first differences.



TABLE A,18

PREDICTIGH EQUATIONS, QUANTITY OF MAJOR SURGERY
FOR 1968

. 180

A B Y F R2 Se
Intercept 0.12 0.04 0.38 30.99 0,88 0,02
- (4.65)  (5.57)
Spouse Absent -
Single Male ~-0,12 -0,04 -0.33 525,13 0.99 0.11
. - (-23.88) (-22,91)
Single Female -0.21 -0,02 0,31 22,33 0.84% 0.02
(-17.31) (-4.71) |
Children Present 2
One 0,06 0.01%* 0,10 1.86 0.18 0,02
(3.35)  (1.36)
Two 0,07 0.02% 0,16 1.95 0.19 0.03
(1.93) (1.39) .
Three 0,09 0,04 0.31 132,49 0.97 0,01
(8.35) (11.51)
Four 0,14 0.0k 0.37 9.00 0,67 0,04
(3.13)  (3.00) |
Five Plus 0,27 0,03 0.45 43,04 0,91 0,02
(16.91)  (6.56)
Age of Family Head
25"3“ 0012 "0.03 -0007 13071 0'76 0.03
(4'12) (-3070)
35-4k4 0,17  -0.004* 0,15 0.52 0.15* 0,02
(9.47) (-0.72)
L5-54 0.21 0,02% 0.31 Lh,12 0.l 0,03
(7.00) (2.03) .
55-64 0.29 0.03 C.U48 13,93 0.76 0.03
(10.49) (3.73)
65-74% 0.31 0.06 0.67 16,74 0,80 0.05
(6.17)  (4.09)
75 + 0.19 0,06 0,52 69.19 0.9% 0.02
(8 33)  (8.32)

*Unadjusted BZ.

*Not statistically significant at the 10% level,

8These coefficlients are not presented in first differences.



| REGRESSION COEFFICIENTS AND STANDARD ERRORS, QUANTITY OF

TABLE A.19

MINOR SURGERY AND FAMILY DUMMY VARIABLES,
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BY YEAR
m -
1963 1964 1965 1966 1967 1968
Intercept 0.11 0.13 0.16 0.15 0.18 0.18
Spouse Absent
Single Male -0.06  -0,07  -0,07  -0,08  -0.07 -0,07
(0.01)  (0.01) (0,01) (0.01)  (0.01) (0.,01)
Single Female -0,08 -0,08 -0,08 -0,08 -0.08 -0.08
(0.01)  (0.01) (0.01) (0.01)  (0.01) (0.01)
Children Present®
One 0.04 0.05 0.10 0.07 0.11 0.09
(0.01)  (0.01) (0.01) (0.01)  (0.01) (0.01)
Two 0.10 0.13 0.17 0.16 0.22 0.18
(0.01)  (0.01) (0.01) (0.01)  (0.01) (0.01)
Three 0.17 0.19 0,24 0.23 0.31 0.25
(0.01)  (0.01) (0,01) (0.01) ‘0,01) (0.,01)
Four 0,25 0,28 0.32 0.31 0.36 0.33
(0.01) (0,01) (0.01)  (0.01) (0.02) (0.02)
Five Plus 0.32 0.38 Jb 0.45 0.48 0.44
(0.01) (0,01) (0.01) (0.01) (0.02) (0.02)
Age of Family Head
25-34 0,02 -0,001  -0,02 ~-0.,04  -0,07 -0.06
(0.01)  (0.01) (0.,01) (0.01)  (0.01) (0.01)
35-4l 0,02 0.01 -0,02 0,01 -0,02  -0,03
(0.01)  (0.01) (0.01) (0.01) (0.01) (0.01)
455 0.01 -0,004 -0,03 -0.002 -0,03  -0,02
(0.01)  (0.,01) (0.01)  (0.01) (0.01)  (0.01)
55-6l 0,01 0.00  -0,03 0.00 -0.03  -0,04
(0.,01)  (0.00) (0.01)  (0.00) (0.01) (0,01)
65-74 0,00 -0.02  -0,04 -0,01 -0.04  -0,06
(0.01)  (0.01) (0,01) (0.01)  (0.01) (0.01)
75 + -0,01 -0.02  -0,04 -0,03 -0,05  -0,05
(0.01)  (0.,01) (0.01)  (0.01) (0.01) (0.01)
o 0.06 0,07  0.07  0.07  0.07  0.06

aNote: Children coefficients not in first differences,



PREDICTION EQUATIONS,

TABLE A.20

QUANTITY OF MINOR SURGERY
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FOR 1968
o A
S A B Y F . Se
Intercept +0,10 0.02 0.19 21.33 0.84 0.01
(8.53)  (4.62) |
Spouse Absent |
Single Male ~0.06 -0,003* -0,08 2,45 0.27 0,01
(-9.60) (-1.57)
Single Female -0,08 0,00 -0,08
Children Present?
One - 0.03 0.02 0,12 6.62 0,58 0.02
(1.26)  (2.57)
Two 0.07 0.03 0.24 26,35 0.86 0.02
(4.30)  (5.13)
Three 0,13 0.03 0.32 21,33 0.84 0.02
(5.74)  (4.62)
Four 0.23 0,03 0.38 27.99 0.87 0.02
(14.61)  (5,29) |
Five Plus . 0,30 0.04 0.53 41,11 0.91 0,02
(14,72)  (6.41)
Age of Family Head
25-34 0.04 -0,02 -0.09 363,01 0.99 0.00
(11.49) (-19,05)
35-44 0.02 -0,01*%  _0,02 2.53 0.28 0.02
(L.bs)  (-1,59)
L5osy 0.01 -0.01* 0,03 2,53 0.28 0.02
(0-84) ('1-59)
55-64 0.01 -0,01% -0,03 2.53 0.28 0,02
(0-8“) (-1059)
65-74 -0,00 ~0,01% -0,04 1.86 2,18 0,02
(-0.06) (-1.36)
75 + ~0.003 -0,01 -0,06 12,79 0.75 0,01

(‘O- 36) ("'3-58)

*Not statistically significant at the 10% level.

%These coefficients are not Presented in first differences.,
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THE INCOME SEARCH PROCEDURE

The thiee sources of data used in this study are the Master

" Registration File of the Saskatchewan Hospital Services Plan, the
Patient History File of the Medical Care Insurance Commission, and
the Income Tax File of the Saskatchewan Treasury Department. The
content and format of the records in these files are illustrated in
Figure B.1, B,2, and B,3 respectively. The Mastef Registration File-
provided the population 1ist from which a random sample of families
was drawn, 'Data on medical care expenditures were then collected from
the Patient History Flle. Since these two files contain a common
identification scheme, no problems were encountered in drawing the
medical care data for the sample, The medical care histories could
be selected straightforwardly on the basis of the registration-
beneficiary numbver,

The selection of the income data for individuals in the sample
was more difficult. Since records in the Income Tax File are not
identified by the registration-beneficiary number, some means of
linking the data sources had to be devised, Linkége, of course, had
to be based upon name, age, and address information common to the two
files,

A number of difficulties were encountered in undertaking such
a linkage, Not only are the formats of the two files different, but
also keypunching conventions are neither common hor consistent, In
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-addition, the st;ucture and organization of the tax files imposes
further difficulties. Finally, the sources from which data are
collected for the two files differ causing variations in the quality
- of the data, |

A computér_program was prepared to search the Tax File for
income information for the individuals in the sample, The criteria
upon which the search was based were name, age, and address. Since it
was desirable to know how many of these characteristics iatched for
each income record selected, a "eredibility index" was assigned to the
selected record, The system of credibility index assignﬁent and the
sequence of the search conditions are illustrated in Figure B.4, The
highest level of credibility, 99, indicates that all of the name, age,
and address characteristics matched. The reliability of the search
program as indicated by these indices will be examined later, It
should be noted that the running of the search Program was conducted
under the supervision of the Saskatchewan Government Computer Centre,
The author did not have access to the Tax Files for reasons of confi-
dentiality, The income information yielded by the search contained
no name-address idehtifying information, |

The search program is comprised of three major sub-routines
the name sub-routine, the age sub-routine, and the address sub-
routine, Each of these routines are discussed generally below to
illuStrate the kinds of problems that were encountered in the search,

An overall constraint imposed on processing was that the
Income Tax Fileé were sorted only by the first five characters of the
surname. As a consequence either rewinding of tapes was required or

batch processing, Batch processing means dealing with groups of
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equivalent first-five-character surnames, Since it is more efficient
than rewinding tapss, batch processing was employed, In addition,
since the sample batches were smaller than the population batches, the
direction of the search was reversed, That is, the Tax Tile was read
and the sample was searched for a corresponding record,

The task of the name sub-routine was to match the surnamss and
first names, Considering surnames, the major difficulty was differ-
ences in format of the two records, The Master Registration record
provides a single field which contains both the surname and the first
name, The latter is separated from the former by a blank, Blanks
which might ordinarily appear in a Surname are replaced by a hyphen,
The first task, therefore, is to locate the surname in the field and
to delete imbedded hyphens if necessary. The second‘problem arises
from a difference in the length of the surname field in the two
records, The tax record allows a separate ten character field for
surnames, while the Master Registration record allows up to nineteen
characters, As a consequence, it 1s possible to get more than one tax
record matching a given Master Registration record merely because the
discriminating characters in the surname occur beyond the tenth
character, Of course, it is possible for this to occur also because
of common Surnames such as "Smith" or "Jones", As a result the
Possibility of "multiple matches" was allowed for as indicated in
Figure B,4, A "multiple match" is defined as two or more tax records
associated with a given Master Registration record,

The next problem in matching names occurs when considering first
names, The problems arise owing to different sources of the data, and

owing to different formats of the field. The first name of the Master
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Registration record is provided by the individual when he registers,
usually in person, at one of the field offices in the province (usually
the'City Hall)., First names are, therefore, usually glven in full and
may be contained in the record if sufficient space is left after the
surname. The tax record information, on the other hand, is provided
on the income tax claim that is mailed to the Department of National
Revenue, Any combination of full first names or initials may be
provided, subject to the limitation that they fit into the five
character field allowed in the tax record, The task 6f the first name
routine, if the first namz information did not match on the first
attempt, was to try various arrangements of initials and full namss,
The only limitation imposed here was that initial reversal was not
allowed due to the effect upon processing time and core requirements,

The age sub-routine dealt with the age information in the two
records. Age information in the Master Registration record is reason-
ably reliable as it is checked against information from Vital Statistics,
The age information in the tax record, submitted in number form by
mail, is subject to both errors in recall and errors in recording, Age
errors of up to two years were allowed, Records that fell into the
"age interval" category were later edited and upgraded if the age
error occurred in the month field,

The most complex sub-routine was the address sub-routine, A1l
of the typss of problems encountered above occur also in the address
field, in addition to the problem of no uniform keypunching conventions,

The Master Registration recora contains two fields for address, a first

1
In the 1967 run the first nams routine was called upon about
50% of the time, even in the cases of 99 levels of credibility,
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line and a second line, Ordinarily the street address occurs in the
first line and the city address in the second line, However, if there
is no street address, the city is moved to the first line, The tax
record has separate fields for street, city, and province.

The address information for the Master Registration record is
more uniform in the way that it is reported because of the method of
registration as mentioned above, Tax address information, on the other
hand, is simply that provided on the mailed tax form. It is keypuhched
as it appears on the submitted clainm and, therefore, is subject to a
multitude of abbreviations, spelling errors, and variations in order,
The address sub-routine was written so as to accommodate a very large
number of such differences.2 An additional problem, however, is the
currency of the two sets of information, The address.information in
the Master Registration record was the address as of the data of
sampling, June 1949, The address in the tax file is, of course, the
address at the time the incoms tax claim was filed in the respective
years, Therefore, a deterioration in the address part of the search
is expected as the search moves back in time, The deterioration would
presumably be most pronounced for street address since more intra-city
mobility may be expected than inter-city mobility and inter-provincial
mobility,

Data on the performance of the search program may be considered
in éValuating the reliability of the search procedure, Table B,1 shows
the number of individuals for whom income tax records were sought, The

reduction in the total number of records found in earlier years is

2The complexity of the program is indicated by the length of
time required to construct and run the program, It took about five
months to write and debug the program, The run tims varied from four
to six hours depending upon the year,
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attributable in part to the deterioration in the address information,

TABLE B, 1
INCOME RECORDS FOUND AND NOT FOUND, BY YEAR

1963 1964 1965 1966 1967 1968
Found 32,009 34,850 35,278 38,882 38,027 37,119
Not found -~% ~=% =% _18'219 321114 351 184
* * * 77,101 70,141 72,303

*Information not available owing to a malfunction of a counter in the
progranm,

The composition of groups of individuals for whom no 1967
income record was found is presented in Table B,2., Young people,
wives, the aged, and welfare recipients are least likely to have
taxable income, The table provides data on the number of such indivi-
duals with the exception of welfare recipients.3 From the number of
individuals for whom no income record was found, the number of less
likely cases may be subtracted., Married women account for 13,935,
those less than 18 years of age for 9,874, and those over 67 years of
age for 4,442, This leaves 10,649 individuals with no current income
for 1967, Assuming that about 27 per cent of these people are on
welfare, this 1eayes 7,774 individuals who either had no income in
1967 or the search brogram missed,

Table B,3 shows the distribution of the income records found by
single and multiple match, As the table indicates, a large proportion

of the records found were single matches, The multiple match records

3F‘rom another tabulation on the 1968 data, of the 5,432
families with no income, 1,244 were on welfare for the whole year
and 215 were on welfare part of the year,



TABLE B.2

DISTRIBUTION OF INDIVIDUALS NOT FOUND IN THE 1967 TAX
FILE BY AGE, SEX, AND MARITAL STATUS
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Age in 1967 44_—E£;éie Married Other
in Years ‘Male Female Male PFemale Male Female Total
Less than 16 2099 1984 - 5 - - 4,088
16 859 945 - 25 -- 2 1,831
17 1075 1272 1 64 - 2 2,414
18 713 919 1 112 - 2 1,747
19 500 717 36 201 - 7 1,461
20 363 594 66 253 - 13 1,289
21 2h7 397 83 265 3 10 1,005
22 113 167 55 242 3 12 592
23 83 98 51 249 5 16 502
24 74 69 62 259 2 11 L77
25 Ll 58 74 201 5 20 492
26 to 59 854 602 2826 9529 202 840 14,853
60 33 14 87 225 7 50 L16
61 25 6 ok 176 7 67 375
62 20 8 65 169 10 1 316
63 18 13 72 159 16 62 340
64 12 16 76 160 14 62 340
65 20 7 80 171 12 68 358
66 29 8 71 124 18 56 306
b7+ 377 97 1404 1255 659 1905 5,698
Total 7558 7991 5204 13,935 963 3249  38,900%

*This total does not corres
is based upon output that
run, Table B.1 is based u

up.

pond to that in Table B,1 because the Table
contain overlap due to restarts during the
pon later totals after the output was cleaned
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were condensed by averaging the incomes if the size of tﬁe nultiple was
no greater than six and if the range in income was no greater than
$6,000, Table B.4 shows the number of averaged records yielded by this
procedure, In 1963, the 5,826 multiple income records were averaged

to yield income observation for 1,895 individuals in the sample,

TABLE B.3

NUMBER OF SINGLE AND MULTIPLE MATCH INCOME
RECORDS, BY YEAR

1963 1954 1965 1966 1947 1968

Singles - 26,183 28, 525 29,429 32,898 32,738 | 32,427

Multiples 5,826 6,325 5,849 5,984 _5,289 _5,203

Total 32,009 34,850 35,278 38,882 33,027 37,630
TABLE B.4

RESULTS OF AVERAGING MULTIPLE INCOME
RECORDS, BY YEAR

1963 1964 1965 1966 1967 1968
Multiples 5,826 6,325 5,849 5,984 5,289 5,203
Averaged
Records 1,895 2,028 1,801 1,844 1,463 1,442

Table B.5 shows the type and number of income observations
obtained and the number of families in the sample by year. While no
doubt some of the sample families have more than one income receiver,
the data in the table suggests that incoms information was obtained

for a large proportion of the families in the sample.
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TABLE B.5

NUMBER OF FAMILIES IN THE SAMPLE AND NUMBER OF
INDIVIDUALS' INCOME RECORDS, BY YEAR

1963 1964 1965 1966 1967 1968
Singles 26,183 28,525 29,429 32,808 32,738 32,439
Averaged 1,895 2,028 1,801 1,844 1,463 1,442

Records

Total Incoms )
Observations 28,078 30,553 31,230 34, Ph2 34,201 33,881

Number of
Families 38,973 40,391 38,057 37,854 18,138 38,348
in Sample

Finally, the distributions of records found by the level of
their credibility index are presented in Table B.6. It may be noted
that a large proportion of the records have a credibility index of 65
or better, This,'of course, merely restates the fact noted above, that
a large proportion of the matches were single matches,

In summary, the above data and the comparison of population
and sample incoms distributions presented in Chapter Thrée suggest

that the income search program performed well,
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TABLE B.6

DISTRIBUTION OF CREDIBILITY INDEX, BY YEAR

CR, 1953 1964 1965 1966 1967 1968
1 33 53 65 75 - 51 38
2 18 40 104 209 383 446
3 2 8 - 6 6 4
5 b 2 4 16 11 10
6 0 0 4 2 2

10 49 116 148 203 195 166

15 301 343 275 287 350 256

16 2 2 -- 5 3 2

20 30 35 39 40 40 49

25 4,371 4,596 4,258 3,948 3,497 3,277

26 50 54 L5 46 51 49

35 419 424 386 409 386 348

36 5 7 6 9 10 11

40 134 135 148 185 199 196

41 3 b 5 7 5 6

45 999 1,140 1,053 1,212 1,115 860

46 6 12 8 18 10 12

55 36 42 46 111 39 34

56 0 0 0 6 2 -~

60 6 10 12 12) 8 8

61 0 0 0 2 - -~

65 2,732 2,835 2,377 2,183 1,778 1,736

75 690 707 643 683 648 646

80 755 803 888 1,016 1,075 1,155

85 5,566 5,876 5,567 5,499 4,285 3,608

95 7,147 8,054 8,284 9,220 9,054 - 8,350

99 8,651 9,557 10,917 13,363 14,824 15,850

Total 32,009 34,850 35,278 38,882 38,027 37,119
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