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Preface from the Chairperson

¢

As Canadians living in the last decade of the twentieth century, we
face unprecedented choices about procreation. Our responses to those
choices — as individuals and as a society — say much about what we value
and what our priorities are. Some technologies, such as those for assisted
reproduction, are unlikely to become a common means of having a family
— although the number of children born as a result of these techniques is
greater than the number of infants placed for adoption in Canada. Others,
such as ultrasound during pregnancy, are already generally accepted, and
half of all pregnant women aged 35 and over undergo prenatal diagnostic
procedures. Still other technologies, such as fetal tissue research, have
little to do with reproduction as such, but may be of benefit to people
suffering from diseases such as Parkinson’s; they raise important ethical
issues in the use and handling of reproductive tissues.

It is clear that opportunities for technological intervention raise issues
that affect all of society; in addition, access to the technologies depends on
the existence of public structures and policies to provide them. The values
and priorities of society, as expressed through its institutions, laws, and
funding arrangements, will affect individual options and choices.

As Canadians became more aware of these technologies throughout
the 1980s, there was a growing awareness that there was an unacceptably
large gap between the rapid pace of technological change and the policy
development needed to guide decisions about whether and how to use such
powerful technologies. There was also a realization of how little reliable
information was available to make the needed policy decisions. In addition,
many of the attitudes and assumptions underlying the way in which
technologies were being developed and made available did not reflect the
profound changes that have been transforming Canada in recent decades.
Individual cases were being dealt with in isolation, and often in the absence
of informed social consensus. At the same time, Canadians were looking
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more critically at the role of science and technology in their lives in general,
becoming more aware of their limited capacity to solve society’s problems.

These concerns came together in the creation of the Royal Commission
on New Reproductive Technologies. The Commission was established by
the federal government in October 1989, with a wide-ranging and complex
mandate. Itisimportant to understand that the Commission was asked to
consider the technologies’ impact not only on society, but also on specific
groups in society, particularly women and children. It was asked to
consider not only the technologies’ scientific and medical aspects, but also
their ethical, legal, social, economic, and health implications. Its mandate
was extensive, as it was directed to examine not only current developments
in the area of new reproductive technologies, but also potential ones; not
only techniques related to assisted conception, but also those of prenatal
diagnosis; not only the condition of infertility, but also its causes and
prevention; not only applications of technology, but also research,
particularly embryo and fetal tissue research.

The appointment of a Royal Commission provided an opportunity to
collect much-needed information, to foster public awareness and public
debate, and to provide a principled framework for Canadian public policy
on the use or restriction of these technologies.

The Commission set three broad goals for its work: to provide
direction for public policy by making sound, practical, and principled
recommendations; to leave a legacy of increased knowledge to benefit
Canadian and international experience with new reproductive technologies:;
and to enhance public awareness and understanding of the issues
surrounding new reproductive technologies to facilitate public participation
in determining the future of the technologies and their place in Canadian
society.

To fulfil these goals, the Commission held extensive public consulta-
tions, including private sessions for people with personal experiences of the
technologies that they did not want to discuss in a public forum, and it
developed an interdisciplinary research program to ensure that its
recommendations would be informed by rigorous and wide-ranging
research. In fact, the Commission published some of that research in
advance of the Final Report to assist those working in the field of
reproductive health and new reproductive technologies and to help inform
the public.

The results of the research program are presented in these volumes.
In all, the Commission developed and gathered an enormous body of
information and analysis on which to base its recommendations, much of
it available in Canada for the first time. This solid base of research findings
helped to clarify the issues and produce practical and useful
recommendations based on reliable data about the reality of the situation,
not on speculation.

The Commission sought the involvement of the most qualified
researchers to help develop its research projects. In total, more than 300
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scholars and academics representing more than 70 disciplines — including
the social sciences, humanities, medicine, genetics, life sciences, law,
ethics, philosophy, and theology — at some 21 Canadian universities and
13 hospitals, clinics, and other institutions were involved in the research
program.

The Commission was committed to a research process with high
standards and a protocol that included internal and external peer review
for content and methodology, first at the design stage and later at the
report stage. Authors were asked to respond to these reviews, and the
process resulted in the achievement of a high standard of work. The
protocol was completed before the publication of the studies in this series
of research volumes. Researchers using human subjects were required to
comply with appropriate ethical review standards.

These volumes of research studies reflect the Commission’s wide
mandate. We believe the findings and analysis contained in these volumes
will be useful for many people, both in this country and elsewhere.

Along with the other Commissioners, I would like to take this
opportunity to extend my appreciation and thanks to the researchers and
external reviewers who have given tremendous amounts of time and
thought to the Commission. I would also like to acknowledge the entire
Commission staff for their hard work, dedication, and commitment over the
life of the Commission. Finally, I would like to thank the more than 40 000
Canadians who were involved in the many facets of the Commission’s work.
Their contribution has been invaluable.

(A A. Kain

Patricia Baird, M.D., C.M., FRCPC, F.C.C.M.G.



Introduction

¢

The importance of the health care system to Canadians is abundantly
clear; it is a symbol of strongly held Canadian values, reflecting the fact
that we believe individuals should be treated equally in the face of disease
or injury. It is also clear that Canadians place great value on having
children and that they consider it important to provide treatments that may
facilitate this. The Commission was faced with the task of reconciling the
need to provide help to people who are infertile with the need to manage the
health care system responsibly, given the many legitimate claims on its
resources.

The path the Commission chose toward this reconciliation was the
concept of evidence-based medicine — that is, the idea that medical
practice and management of the health care system should be based on
knowledge gained from appropriate evaluation of treatments and their
results. Evidence-based medicine is one of the considerations
Commissioners kept in mind when making decisions about new
reproductive technologies, the others being an ethical framework (outlined
in Volume 1) and an understanding of Canadian social values and attitudes
(outlined in Volume 2).

Since having children is important to Canadians, effective and safe
means of helping people who would otherwise be childless to have children
should be included in our health care system if such means exist. A key
phrase, however, is “effective and safe.” It is important, therefore, to ask:
do infertility treatments work and what are the risks of short- or long-term
harms to either the woman or the children she may have? As is the case
with many other medical treatments, however, answers to these questions
are not always clear; attempts at answering them for specific categories of
treatment have often been poorly designed, based on samples that were too
small for meaningful results or not comparable with other studies. The
Commission set out to analyze the information available in the
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international literature in order to provide some answers to these
questions. The results of these analyses are presented in this volume.

The volume begins with two studies that show the need for health care
decision making to be based on empirical evidence that can come only from
a comprehensive program of technology assessment. The studies that
follow assess the technologies that are used in treating various categories
of infertility. The volume concludes with two studies that outline how
information about the long-term effectiveness and safety of the treatments
could be generated; they describe how a record-linkage approach, using
existing health and other records, could allow assessment of long-term
outcomes while at the same time respecting the need to protect privacy.

The studies in this volume are important in their own right, providing
the best information available at the time they were completed on the
effectiveness of various treatments for particular categories of infertility.
Their collective impact, however, is far greater than the sum of their parts.
Taken together, these studies provide compelling support for the usefulness
of the concept of evidence-based medicine. It is important to realize that
it is applicable not just to the field of new reproductive technologies but to
the health care system as a whole. If evidence-based decisions are made
about new reproductive technologies, they avoid being part of the problem,
in the sense of overburdening or undermining the system, and become part
of the solution, by contributing to the system'’s capacity to deliver effective
health care services in a fair, rational, and cost-effective way.

The Studies

Michael Rachlis’s paper on Canada’s health care system illustrates the
need to change the current approach to health care. He paints a picture
of a system that is overloaded and underled, one in which the federal
government is cutting back its financial contributions and several provinces
are in breach of the Canada Health Act, the legislation that embodies the
principles upon which health care in Canada is based. He documents a
substantial amount of inappropriate care delivered to patients by doctors
and other health care providers, partly because of a lack of quality
assurance. He criticizes the lack of a clear process for determining
standards of practice, the lack of a definition of what constitutes a
“medically necessary” service under the Canada Health Act, and the
existence of significant barriers to funding health promotion or prevention
programs.

While Dr. Rachlis supports the implementation of quality assurance
programs as a means of improving the quality of health care, he points out
that, in times of financial constraint, it can be difficult to find new
resources for evaluation and better clinical management. His consideration
of quality assurance is important, however, because it provides a blueprint
for moving health care from a focus on inputs to a focus on potentially
useful examinations of outcomes.
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The analysis by Arminée Kazanjian and Karen Cardiff reinforces Dr.
Rachlis’s finding that decisions on health care funding of new technologies
have been made in a partisan, fragmented, and ad hoc manner. They see
a need for technology evaluation that takes into account the social context
within which technology develops, and economic, legal/ethical, and political
components. To help meet this need, they develop a model for health
technology decision making that they then appraise in light of the
international literature on health care decision making. On the basis of a
review of more than 1 300 abstracts and a detailed analysis of 173 directly
relevant articles, they find that the key factors in their model are consistent
with the trends identified in the scientific and medical literature. They also
find that there is a shortage of empirically based work that would help
determine how decisions regarding public policy should be made to better
serve the public interest.

Given the Commission’s timeframe and the size of the data set that
would be needed, it was not possible to set up and carry out the
randomized clinical trials that could determine the effectiveness of given
treatments by specific indications. It was possible, however, to assess the
available data from all published clinical studies in this area worldwide,
and this in itself is a major contribution. A technique called meta-analysis
may allow aggregation of individually conducted studies. These studies
may not be adequate in themselves to reveal treatment effects, but, when
aggregated according to certain criteria, may provide useful information.
This is the subject of the next four studies.

In the first study, Patrick Vandekerckhove and colleagues searched
more than 41 journals over a period of 14 years for data on infertility
treatments. Their findings demonstrate that, while there have been
increases in the number of randomized controlled studies in recent years,
infertility treatments generally have not been characterized by effective use
of evidence to evaluate outcomes. The authors call for multicentre
cooperative research as a means of gaining the needed evidence.

Edward Hughes and colleagues focussed on studies of the
effectiveness of infertility treatments for unexplained infertility and for
endometriosis, and of the effectiveness of in vitro fertilization (IVF) for
different indications. Their findings present a bleak picture, both in terms
of the paucity of well-designed and executed randomized trials in these
areas and in terms of the evidence the existing trials provide on the
effectiveness of the technologies. The authors were able to find only one
trial of IVF versus no treatment, a critical comparison because of the fact
that couples may become pregnant without any intervention. It is
necessary to know how many babies would have been born without
treatment, in order to know how many were born because of the treatment.
A control group having no treatment is, therefore, essential. Few of the
other trials or cohort studies that the authors include were of sufficient
quality or size, even when pooled, to provide any reliable evidence of the
effectiveness of the treatments for specific indications. In addition, the
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authors found that very few studies provide information on the live birth
rate, which is the category of greatest relevance for policy makers and
individuals considering the treatment. Most studies include only clinical
pregnancy as an indicator of success, without including, for instance, the
rate of spontaneous abortion.

The technologies assessed by Dr. Hughes and colleagues are all
intended to treat female infertility. A substantial proportion of infertility,
however, is due to male infertility or to a combination of male and female
infertility. In their second study, Patrick Vandekerckhove and colleagues
use the techniques of meta-analysis to assess the effectiveness of
treatments for male infertility, with disappointing results. In spite of
intensive efforts, few good randomized trials could be found through on-line
and manual searches of the literature. There is not enough evidence to
prove whether any treatment is effective. The authors are able, however,
to differentiate between promising and less promising treatments, and this
may provide guidance for future research efforts. This guidance is needed,
as newer treatments for male infertility, such as micro-injection of sperm,
which were not included because their use is too recent, have not been
evaluated as required. By the end of 1993, fewer than 200 infants had
been born following micro-injection, indicating that it cannot yet be viewed
as a safe and proven treatment.

Effectiveness is but part of the equation in evaluating infertility
treatments, the other being safety. John Jarrell, Judy Seidel, and Philip
Bigelow have also applied the techniques of meta-analysis to evaluate what,
if any, adverse health effects are associated with drugs used for ovulation
induction. The two most commonly used of these are clomiphene citrate
and human menopausal gonadotropin (hMG). As is the case with
effectiveness studies, there is a dearth of good studies on the health effects
of ovulation induction drugs. The authors identified nearly 5 000
references in the literature, of which only 937 met the authors’ criteria; few
of these were of high enough quality to include in meta-analysis, and even
fewer used randomized methods or included a non-treatment comparison
group. The authors’ finding that there has been little specific interest in
documenting whether these drugs, despite their widespread use, have
adverse effects in humans is of concern. It is clear from their study that
more and better data are required on outcomes so that the frequency of any
adverse effects can be assessed. Women considering using these drugs
need to know about the known risks, as well as about the limits of the
available information on risk, in order to give informed consent to
treatment.

Chedoke-McMaster Hospital in Hamilton, Ontario, has one of the few
IVF programs the Commission is aware of that has conducted a
comprehensive program review. The next three papers, by Ron Goeree,
Roberta Labelle, and John Jarrell, deal with specific aspects of the review:
the methodological challenges inherent in such a review; the cost-
effectiveness of IVF compared with that of other infertility treatments; and
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the perceptions of a small public sample concerning an IVF program and
its effect on patients’ quality of life.

The authors’ experience with attempting to evaiuate a technology that
is already widely available leads them to stress the importance of proper
technology evaluation before a treatment is disseminated. In this case, [VF
was already publicly funded on the basis of anecdotal “evidence” of its
efficacy; this meant that a true randomized trial was not possible, because
those seeking and eligible for treatment would not consent to be
randomized. The solution the authors devised, a quasi-randomized trial
whereby the experimental group received treatment right away and the
control group was assigned to a six-month waiting list rather than having
no treatment at all, brought additional challenges. These included limits
on the number of cycles that could be observed with the experimental
group, delays in scheduling treatment for them, and a sizable proportion
of drop-outs, particularly in the control group. The authors underscore the
importance of timing in the evaluation of a new technology that is subject
to refinement and modification, and in which the expertise of people
involved in administering the treatment is developing.

The authors propose three possible objectives for Ontario’'s IVF
program — to produce pregnancies, to improve patients’ quality of life, and
to produce pregnancies and to increase patients quality of life — and
conclude, based on their program review, that none of these objectives are
being met. Further, a sample of 80 members of the local community rated
IVF as one of the least necessary of a list of 12 medical programs. It is
hard to accurately assess the importance placed on IVF by the general
public because most people know they are fertile since they already have
children and are unlikely to place high priority on a program they know
they don’'t personally need. Nevertheless, their findings lead the authors
to question whether the Ontario government should continue to finance IVF
in the same way as it does now.

Taken together, these three papers provide a perspective on the unique
requirements of conducting randomized trials of infertility treatments and
further underscore the need for evidence-based medicine to be instituted
as a way of ensuring that treatments provided through the health care
system are effective.

Assessing a technology for effectiveness and safety before it is widely
disseminated is one of the facets of evidence-based medicine; another is
ongoing monitoring to determine long-term health outcomes for recipients,
and, in the case of infertility treatments, for their children. Following
specific individuals over a period of years is expensive, time-consuming,
and invasive of their privacy, but there is another approach that may be
more cost-effective and that does not intrude on the lives of individuals.
Ways of using record linkage to track long-term health outcomes are
explored in the last two studies in this volume.

In the first, Lynda Hayward, Darlene Flett, and Christine Davis
investigate and catalogue existing data bases that could be used to link
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records on parents infertility diagnosis and treatment with records
pertaining to their children’s health. In the second, Carl D'Arcy, Nigel
Rawson, and Lindsay Edouard have conducted a feasibility study on how
a particular group of data sets held in one province could be used to study
outcomes. They outline how health records in Saskatchewan could be used
to track infertile individuals, their partners, and children over a specified
period of time to evaluate the frequency of adverse health outcomes and to
compare these outcomes to those in a comparison group of people who are
not infertile. They chose to use Saskatchewan because of its universal drug
plan, which means that anybody who is prescribed fertility drugs, whether
alone or as part of other infertility treatments, in Saskatchewan or out of
province, can be identified. Both studies conclude that record linkage, as
a technique, is undervalued and that it should be recognized as a much-
needed instrument to track long-term outcomes of infertility treatments and
thus provide information that is not currently available on the long-term
effects of treatment for the women and children involved.

Conclusion

Two over-riding conclusions emerge from a careful reading of the
studies in this volume. The first is that the quality of existing research on
the effectiveness of infertility treatments is such that it is incapable of
providing the information that is needed in this area. This is particularly
unsettling given the length of time that some treatments, such as fertility
drugs, have been available. The second is that decisions in the field of
infertility treatment, and, by extension, in the health care system as a
whole, are being made in the absence of any systematic examination of
treatment outcomes.

The poor state of evidence-based medicine documented in the meta-
analyses in this volume becomes more understandable if viewed against the
backdrop of the papers by Dr. Rachlis, Dr. Kazanjian and Ms. Cardiff, and
Mr. Goeree and colleagues. This does not, however, make the situation
acceptable, and the very existence of the other papers in this volume are
proof that this situation does not need to continue. The concepts of quality
assurance and technology evaluation are known and available to
practitioners and policy makers alike. In the absence of sufficient numbers
of individual, large, randomized controlled trials, meta-analysis, as a
methodology, may be able to provide answers to questions about the
effectiveness and safety of specific infertility treatments. The analysis of the
McMaster IVF program shows that, while it has limitations and difficulties,
it is possible to provide and analyze useful outcome data on infertility
programs. In addition, the record-linkage approach described and the data
bases catalogued show that it would be possible to use existing data to
monitor adverse outcomes.

Increasing the attention given to treatment outcomes is an approach
not limited to infertility treatments; it should also be applied to many other
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areas of the health care system in Canada. In fact, the challenges facing
both the infertility treatment community and the health care system as a
whole are much the same: how to ensure that treatment and funding
decisions are made on the basis of adequate evidence of both effectiveness
and safety. Practitioners and policy makers need to make a commitment
to the tenets of evidence-based medicine as part of the task of ensuring
that the health care system continues to be a viable and valued part of
Canada’s social fabric.



The Canadian Health Care System

Michael M. Rachlis

¢

Executive Summary

New Developments in Canadian Health Policy

Recent federal and provincial reports have concurred on two major
conclusions about health policy. First, the health care system isn't
nearly as important for the public's health as Canadians have come to
believe. Second, the health care system is beset with a number of
structural inefficiencies.

The public still believes, however, that doctors and hospitals are
the most important factor affecting their health. The public also believes
that the health care system is operated by doctors and administrators
in an efficient fashion. Some provinces are attempting to develop broad
social strategies for health while controlling the costs of health care.

Provincial governments find themselves in conflict with the public
and the providers of health services. The public has different values and
perceptions, and doctors and hospitals have conflicting interests.

If the Royal Commission wishes to see resources allocated to the
prevention of infertility and the promotion of reproductive health, it will
have to make these points as specific recommendations with details for
implementation.

Reviews of health care demonstrate a substantial amount of
inappropriate care delivered to patients by doctors and other health care
providers. This problem is partly a result of fee-for-service as the

This paper was completed for the Royal Commission on New Reproductive Technologies in
March 1992.
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principal mode of physician payment and partly a result of a lack of
quality assurance. In addition, doctors are poor communicators and
often incorrectly elicit patients’ preferences for tests and treatments.

The implementation of quality assurance programs can improve the
quality of health care. In times of financial constraint, however, it has
proved very difficult to find new resources for evaluation and better
clinical management.

It is not clear which professional organization or government has
responsibility for elaborating clinical standards for reproductive health
care. The responsibility for monitoring and enforcing these standards is
also not clear.

If the Royal Commission wishes to see better standard setting,
evaluation (including technology assessment), and quality assurance, it
will have to make these points as specific recommendations with details
for implementation.

Changing Federal-Provincial Arrangements for Health Care

It is not completely clear which level of government has jurisdiction
over health policy. However, the federal government is cutting back its
financial contribution to the provinces for health care and its overall
leadership for health policy. Health and Welfare Canada has made
recent cuts to both family planning and sexually transmitted disease
control.

The Canada Health Act is not being scrupulously enforced. Several
provinces are in breach of the program criterion pertaining to accessibil-
ity because they have not passed appropriate legislation for negotiation
with their physicians. Quebec is in breach of the portability criterion.

There are no clear rules in the Canada Health Act about which
services should be funded. There is no process outlined in the act for
determining which services should be provided. The Canada Health Act
requires provinces to cover those services that are “medically required”
or “medically necessary.” However, no province or territory has defined
these terms operationally. The provinces make their decisions about
which services to fund without due process.

There is a leadership vacuum for the development of a national
strategy for reproductive health. If the Royal Commission wishes to see
a national strategy for reproductive health or effective national regulation
of reproductive technologies, it will have to make these points as specific
recommendations, with details for their implementation.

Recommendations

This section outlines three recommendations and then discusses
the problem of the external costs of private in vitro fertilization (IVF)
clinics.

1. There is no clear process for determining standards of practice in
the Canadian health care system. If the Royal Commission wishes
to ensure that standards are elaborated, then it should convene a
meeting with representatives from Health and Welfare Canada,
provincial and territorial governments, provincial medical licensing
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organizations, the Royal College of Physicians and Surgeons, the
Canadian Medical Association, the Canadian Nurses Association,
consumer organizations, and other relevant groups. The Royal
Commission should use the conference to help it determine a
process for standards elaboration, monitoring, and enforcement.

2. At present the provinces make decisions about which health
services to publicly fund on an ad hoc basis. The Canada Health
Act mandates the provinces to provide those services that are
“medically necessary” or “medically required.” However, no
province or territory has operationally defined these terms. The
Royal Commission should recommend a national conference of
governments, health care providers, and consumers to discuss a
due process for determining which health services should be
publicly funded.

3. There are significant barriers that obstruct the funding of programs
that promote health or prevent illness. If the Royal Commission
wishes to ensure that new programs are funded, it will have to
make specific recommendations in this regard.

How To Deal with the Externalities of In Vitro Fertilization

Professor Robert Evans of the University of British Columbia has
defined an externality as follows:

One person or organization's behaviour may affect others,
independent of any voluntary transaction. My playing of loud
music at night disturbs your sleep; my refusal to be
immunized increases your chances of getting polio; my failure
to wear seat belts increases your taxes to pay my hospital
bills. Conversely my beautiful garden not only gives you
pleasure, but raises your property value. In so far as my
behaviour fails to take account of such effects, because
others have no way to induce me to respond to their prefer-
ences, I will (from a society-wide perspective) over-(under)
indulge in activities with negative (positive) externalities.

If IVF services were not fully paid for by the public purse (as is the
case in nine provinces and both territories), there would still be external
costs imposed on the public system. There would be at least two types
of externalities to privately funded IVF.

First, there might be medical complications associated with the
procedures (e.g., laparoscopy) and drugs used for IVF. In the rare event
that a woman suffered a heart attack while having an IVF procedure and
was left brain dead on a respirator, the publicly funded health care
system would be left to pick up costs of the treatment. In this example
there might also be significant social welfare costs involved for the care
of any children she might have previously adopted or borne. In fact, one
might argue that the private system could not operate without the public
system as a “back-up.”

Second, there are increased costs associated with many of the
children who are conceived through IVF. Because more than one
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embryo is typically implanted during a cycle of IVF, the frequency of
multiple births from IVF therapy is much higher than from births
resulting from natural conception. As a consequence of these multiple
births, there are more Caesarian sections, more premature deliveries,
more low birthweight (< 2 500 grams) and very low birthweight (< 1 500
grams) babies, all resulting in increased health care and social costs.

Furthermore, there are long-term sequelae of prematurity and low
birthweight. A number of studies have shown that these children are
much more likely than those of normal birthweight to suffer from major
and more subtle physical and psychological disturbances.

There are many different methods to deal with this situation.
Following are three that might be used:

1. Do nothing
This would result in the external costs of IVF being borne by the
public sector.

2. Providers pay a licence fee
If a regulatory agency were created (as in the United Kingdom),
clinics could be required to pay an annual licensing fee. The fee
could be established to meet the true costs of collecting data from
the facility, administering the licensing agency, and paying for the
externalities of IVF therapy.

3. Infertile women (couples) pay a special fee to the government
for each IVF cycle
An actuarially-sound fee could be calculated for each cycle of IVF
and the woman (couple) would pay this fee to the provincial
ministry of health. It should be possible to calculate the costs
associated with the implantation of one, two, or three or more
embryos, and the fee could vary according to the number
implanted.

Option #1 is used for cosmetic plastic surgery. These procedures (with
few exceptions) are not covered by public health insurance. However,
they do inevitably engender complications (even with the most proficient
practitioners), which result in the consumption of publicly funded health
care services.

On the other hand, IVF is somewhat different because there are potential
complications to the children as well as the mother (the primary patient).
Furthermore, the major complications for children relate to multiple
pregnancies which are a result of couples’ and physicians’ attempts to
maximize the success of the procedure. Therefore, it could be argued,
that the success of a commercial operation is dependent upon a publicly
funded health care system. This would support the concept of a fee
levied on the facility. This could vary according to the average number
of embryos implanted.
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Introduction

This report provides an overview of the Canadian health care system.
The first section identifies key concepts in health policy. Key participants
in the health care system are identified in the second section. The third
section analyzes the issues and trends affecting the health care system that
relate to the mandate of the Commission. The fourth section outlines the
major conclusions. Recommendations for further action by the Royal
Commission are set out in the fifth section.

Key Concepts

This section defines certain terms and outlines the organization and
financing of the health care system in Canada.

Definitions

Health

The World Health Organization (WHO) defined health in 1948 as
“complete physical, mental and social well-being.”’ Over the past four
decades, however, there has been a gradual separation of the concepts of
well-being and health. Health is now seen as a resource for achieving well-
being. This is reflected in the 1986 WHO definition:

Health is the extent to which an individual or group is able, on the one
hand, to realize aspirations and satisfy needs; and, on the other hand,
to change or cope with the environment. Health is therefore seen as a
resource for everyday life, not the objective of living; it is a positive
concept emphasizing social and personal resources, as well as physical
capacity.

Some provinces have gone further. For example, the Ontario Premier’s
Council on Health, Well-Being, and Social Justice outlined a vision for
health:

We see an Ontario in which people live longer in good health, and
disease and disability are progressively reduced. We see people
empowered to realize their full health potential through a safe, non-
violent environment, adequate income, housing, food and education, and
a valued role to play in family, work and the community. We see people
having equitable access to affordable and appropriate health services
regardless of geography, income, age, gender or cultural background.
Finally, we see everyone working together to achieve better health for
all.?
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Disease Prevention

There are three levels of prevention. Primary prevention aims to
prevent illness before there are clinical signs and symptoms. For example,
the use of a condom for intercourse would prevent a woman from acquiring
a sexually transmitted disease that could lead to infertility. Secondary
prevention aims to prevent illness before there has been damage to the
body. For example, a doctor could test a woman (and treat her) for sexually
transmitted disease before her fallopian tubes become infected and
damaged. Tertiary prevention aims to prevent further damage once disease
has occurred. There is little difference between tertiary prevention and
treatment.

Health Promotion

The WHO defined health promotion as follows: The process of enabling
people to increase control over, and to improve, their health. It represents
a mediating strategy between people and their environments, synthesizing
personal choice and social responsibility in health to create a healthier
future.®

The Organization and Financing of Health Care in Canada

History
The Constitution Act, 1867 has generally been interpreted as giving
the provinces responsibility for health care. Section 92(7) of the act states:
In each Province the Legislature may exclusively make Laws in relation
to Matters coming within the Classes of Subjects next herein-after
enumerated; that is to say, ...
(7) The Establishment, Maintenance, and Management of Hospitals, Asylums,
Charities, and Eleemosynary Institutions in and for the Province, other than
Marine Hospitals.

The constitutional division of powers will be analyzed in more detail in
a subsequent section. In fact, the constitutional division of powers for
health policy is not clear.

The federal government proposed that it should take over more
responsibility for health care in 1945, but this was rejected by the
provinces. However, the federal government subsequently used its greater
revenue-raising powers to develop a national health care program. In 1948,
the federal government instituted the National Health Grants Program,
which provided cost-shared funds to the provinces for the construction of
hospitals.* In 1957, the federal government passed the Hospital Insurance
-and Diagnostic Services Act (HIDS) which paid one-half the cost of hospital
insurance programs if the provinces met certain terms and conditions. In
1966, the federal government passed the Medical Care Act which paid one-
half the cost of the provinces’ medical insurance program if the provinces
met certain terms and conditions. These so-called national standards for
medicare were subsequently incorporated in the Canada Health Act in
1984:
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1. public administration of the health insurance plan;
2. comprehensiveness of service;

3. universality of coverage (i.e., coverage of all residents of the
province);

4. portability of benefits; and
5. accessibility of service and reasonable compensation of providers.

All provinces had joined the federal plan by 1971. Although the
program was generally judged to be a success, there were problems. Some
provinces were concerned that federal money was available for hospital and
medical care only, when evidence was accumulating that many services
were delivered more efficiently out-of-hospital by non-physician personnel.
The federal government was concerned that it had no control over its
expenditures because they were committed to paying one-half of the bills
the provinces submitted.

In 1977, the federal government passed the Established Programs
Financing Act® which converted the federal payment into tax points and a
cash transfer. The federal government decreased its personal income tax
rate by 13.5 percent and its corporate rate by 1 percent. This action
allowed the provinces to increase their tax rates by these amounts without
increasing the overall tax bill. In return, the federal government no longer
paid one-half of the bills the provinces submitted. Rather, the federal
contribution (the calculated value of the sum of the tax points and the cash
transfer) was established at 50 percent of the cost of the programs in the
base year (1975-76) and then was to grow at a rate commensurate with the
growth of the economy (gross national product [GNP]) and population.

In 1984, the federal government passed the Canada Health Act, which
subsumed the Hospital Insurance and Diagnostic Services Act and Medical
Care Act. It provided more detail on the national standards for medicare
and the provincial legislation necessary for provinces to receive a full
federal contribution. The Canada Health Act detailed specific penalties for
breaches of the accessibility criterion but not the others. The act allowed
the federal government to reduce its cash transfers under the Established
Programs Financing Act by the amount of user charges levied in a province.
It also allowed the federal government to apply more general penalties if a
province was assessed as breaching one of the other national standards.
(There is more about the details of the mechanism for federal withholding
in the third section of this paper.)

The federal government made the first change in the funding formula
for the Established Programs Financing Act when it subjected the federal
contribution for post-secondary education to the same temporary growth
restrictions as other programs in the ‘6 & 5” restraint program in 1983-84
and 1984-85.

Since its election in 1984, the present federal government has made
three structural changes in the formula for the federal contribution under
the Established Programs Financing (EPF) Act:
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* Bill C-96 was passed in 1986. It decreased the growth in the
federal contribution under the Established Programs Financing
Act (EPF) to 2 percent less than the growth in GNP,

e  Bill C-69 was passed by the House of Commons in June 1990.
It froze the federal contribution for 1990-91 and 1991-92 and
then decrease the growth in the federal contribution under EPF
to 3 percent less than the growth in GNP;® and

o Bill C-20 was passed in the fall of 1991. It extended the freeze on
the federal contribution under EPF for three years (to make five
years in total). The federal contribution continued to grow with
the population (approximately 1 percent per year).

Notwithstanding that the tax points transferred in 1977 have grown
in value commensurate with growth in the economy as a whole, the value
of the federal contribution has diminished since 1983. The federal govern-
ment calculates its cash transfers by subtracting the value of the tax points
from its estimated contribution under the EPF. The cash transfers have
been diminishing in real value since 1986. At some point in the future the
federal government will not transfer any cash to the provinces. The exact
timing depends upon assumptions about growth in the economy and the
population, but it has been estimated that the province of Quebec will
receive no more federal cash by 1995. Ontario will receive no more cash by
1998, and no province or territory will receive cash transfers under the EPF
by 2002.

There was a danger that the federal government would no longer be
able to enforce the Canada Health Act when it ceased to transfer cash to
the provinces. However, Bill C-20 allows the federal government to
withhold other transfer payments (e.g., under the Canada Assistance Plan)
if the provinces breach the program criteria in the Canada Health Act.

Health Care Service Organization

There isn’t actually a health care system. Most of the links between
health care providers are informal. Most health care services are provided
by autonomous doctors and hospitals. Most doctors are self-employed and
practise by themselves or in small groups. Some physicians are employed
by hospitals, universities, industry, or community health centres.

Most hospitals are private, non-profit corporations. Some hospitals
are owned by the federal government (e.g., the Department of National
Defence) or provincial governments (e.g., psychiatric hospitals). Some are
owned by religious orders or municipalities. Most hospitals are funded on
the basis of a global budget, which is usually based on the history of the
hospital’'s budgets rather than any assessment of need. Health care
services are also provided by nursing homes and other long-term care
institutions, community health centres, occupational health clinics,
nursing stations (particularly in the north and on Indian reserves), public
health units, and home care programs.
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There is no uniform definition of a community health centre (CHC).
However, most employ non-physician personnel and have community (lay)
boards. The physicians are usually paid a salary rather than a fee-for-
service. CHCs usually have a broad view of the health needs of their
communities and are often involved in advocacy on social and environ-
mental issues. Quebec has more than 160 such centres, known as CLSCs
(centres locaux de services communautaires). Ontario has 41, with 30
more in various stages of development. Saskatchewan and Manitoba have
about half a dozen each, and there are small numbers in most other
provinces.

Public health units are typically administered by local municipalities
but may be run provincially. Some public health units run family planning
and prenatal clinics, and many others run home care programs.

Some Canadian health clinics are run according to the principles of
feminist health care. The women’s health clinic in Winnipeg has been in
existence for approximately 12 years. The staff operates as a collective, and
every attempt is made to involve consumers as active participants in their
own care and the governance of the centre. Other women's clinics are
linked with hospitals or more traditional clinics or offer a limited range of
services (e.g., only family planning or counselling).

Most reproductive services’ are provided by doctors in private practice.
Until the mid-1970s family doctors, rather than specialist obstetricians,
assisted women in more than half of all deliveries. This proportion had
dropped to 31 percent by the mid-1980s.® The usual reasons given for this
phenomenon include the relatively low payment (fee per time worked) for
obstetrical services, the encroachment on personal life of providing
obstetrical care, and the increase in malpractice premiums for obstetrical
care. As the number of deliveries by family doctors declined, obstetricians
increased their share of deliveries. More recently, the use of midwives to
provide prenatal care and assist in deliveries has gained momentum in
some parts of the country. Ontario has passed legislation to regulate the
practice of midwifery, and Quebec and Alberta are contemplating such a
move.

Prenatal diagnostic services, such as amniocentesis and chorionic
villus sampling (CVS), are usually provided at university teaching hospitals.
Ultrasound is usually provided through private doctors’ offices or free-
standing imaging facilities.

Most infertility investigation and therapy is provided by private, self-
employed physicians. More obstetrician/gynecologists are specializing in
this area of practice. In vitro fertilization services are provided mainly at
university teaching hospitals, but there are some private, free-standing IVF
clinics.
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Regulation

The regulation of the health care system is primarily at the provincial
level but there is some overlap with the federal government. The provinces
are responsible for licensing health professionals and facilities. The
provinces directly determine licensing standards for all hospitals and are
responsible for their inspection.

In each province, special legislation establishes the licensing bodies for
physicians, nurses, and other health professionals. Provinces differ
somewhat on which professionals they license or certify. For example,
Ontario has no licensing body for social workers, but other provinces have
regulated social work. Typically, the provincial legislation establishes a
self-regulating body, which in turn establishes licensing standards for the
profession. In Ontario and the western provinces the physician
organizations are known as Colleges of Physicians and Surgeons. There is
a fair bit of uniformity in licensing standards from province to province.
There is much more variation in the ongoing monitoring of physicians and
other health professionals.’

The federal government is responsible for the legislation that
established the Royal College of Physicians and Surgeons in 1929. This
law, requested by the Canadian Medical Association (CMA), was aimed at
standardizing the requirements for medical specialties across the country.'°
The Royal College is a self-governing body that establishes the criteria
(training and examinations) for the certification of specialists. This
certification is accepted by all provinces except Quebec, which has
established its own certification system.

Other federal regulations are administered through Health and Welfare
Canada’s Health Protection Branch, which is responsible for regulating
drugs and medical devices.

The Canadian Council on Health Facilities is a voluntary, non-
statutory organization that certifies hospitals and long-term care
institutions.

Financing

The federal contribution to health care (tax points plus cash) covered
approximately 45 percent of provincial expenditures on health care in
1979-80 but only 37 percent as of 1988-89. This proportion will decline
more quickly because of the federal government’s cuts to the funding
formula.

The provinces raise most of their money for health care from general
revenues. Quebec, Ontario, and Manitoba also levy payroll taxes to support
health care. Alberta and British Columbia charge their residents premiums
for health insurance.

Most physicians are in private practice and are paid on a fee-for-
service basis. Physicians submit claims (either on cards or electronically)
to the provincial health insurance plan and are typically paid within two to
eight weeks.
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Most hospitals receive a global budget from the provinces, usually
based on the history of the hospital's budgets rather than any formal
assessment of need. Alberta is moving to pay its hospitals on the basis of
the severity of illness and need for care of its patients. One payment will
be made to the hospital for each patient admitted. The payment will
depend upon the patient fitting one of several hundred categories of case
mix groups. Ontario is paying a small percentage of each hospital's budget
on the basis of case mix now.

The province provides capital funds for non-profit institutions, with
some institutional fund-raising usually required. The province is
responsible for approving capital expenditures, especially those that will
engender increases in operating expenditures. If institutions purchase new
capital equipment (e.g., a CAT scanner) without authorization, the province
may not pay for its operation.

Payment for other health care services is much more variable across
the country. Public health services are typically funded through a
combination of local and provincial sources. Community health centres are
usually funded by provincial governments, mainly on global budgets.'’
Home care services are available unevenly across the country, funded from
combinations of federal, provincial, local, and voluntary sources.

Provincial drug plans are also quite variable. Four provinces (British
Columbia, Alberta, Saskatchewan, and Manitoba) have universal plans
covering all residents. Newfoundland provides public coverage for seniors
and social assistance recipients only. The other provinces provide coverage
for seniors, those on social assistance, and at least one other group.
British Columbia covers the drugs used for IVF, while Ontario does not.

There is also considerable variation in the benefits of private drug
plans.’? A sizable majority of the population has coverage from either
public or private insurance plans. Private drug plans typically pay for only
six cycles of IVF.

A feature of the payment mechanisms for health services is that the
provincial budget for physicians is typically open-ended, while the budgets
of the other services are fixed. Until the last decade, provincial ministries
of health routinely paid the operating deficits (if any) of hospitals. In fact,
the accumulated deficit was wusually added to the base for the
establishment of the next year’s budget. Recently, however, the provinces
have been tougher in their negotiations with hospitals.

Also until very recently, the provinces and the medical associations
negotiated only the schedule of medical fees, not the total funds allocated
to the physicians’ budget.'® It is now generally believed that there is no
natural limit to medical expenditures.'* Total medical expenses are a factor
of the average fee charged, the number of physicians, the population (and
its health status), and the number of medical services per capita. The costs
of physicians’ services can increase, therefore, as a result of an increase in
the average fee claimed,'® an increase in physician supply, an increase in



12 NRTs and the Health Care System

population (or decrease in its health status), or an increase in the number
of medical services consumed per capita.

On the other hand, in Quebec there have been separate budgets for
general practitioners’ fees and various specialties since 1976. In Quebec
and most other provinces, however, the budget for medical services may
still rise in response to physician supply.'® In Canada the physician supply
has been growing at two to three times the rate of population increase since
the early 1970s.

Most of the funding for health services goes to institutions and medical
services. Table 1 shows the distribution of expenditures for various
services in Canada in 1990.

As most reproductive services are provided by doctors in private
practice, including infertility investigation and therapy, the principal mode
of payment for them is fee-for-service.

Table 1. Allocation of Health Care Resources in Canada, 1990

Program Area $ Millions %

Hospitals, other institutions, and capital

expenditures 32 567 52.8
Medical doctors 9412 15.2
Other health professionals 4332 7.0
Drugs (prescribed and non-prescribed) 8 238 13.3
Other 7172 11.6

Source: Canada Health and Welfare Canada, Policy, Planning, and
Information Branch, Health Expenditures in Canada (Ottawa: Minister of
Supply and Services Canada, 1992).

Prenatal diagnostic services, including amniocentesis and CVS, are
often provided through clinics at university teaching hospitals. The medical
services may be paid by the province on a fee-for-service basis or through
a hospital’s or university’s global budget. Most medical geneticists are on
salary, but the procedures carried out by obstetricians involved in prenatal
diagnosis are usually fee-for-service.

Only Ontario provides public funding for all IVF services, excluding
drugs. Other provinces cover various combinations of infertility services.
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Key Participants

Federal and National Organizations

Health and Welfare Canada
Health and Welfare Canada is responsible for the following:

J administration of the Canada Health Act;
e  certain public health matters (e.g., safety of food and drugs);

o international health issues (including supervision and medical
care at entries into Canada);

e  provision of medical care to Aboriginal people and the people of
the Yukon and Northwest Territories, as well as in federal
facilities such as prisons;

e collection and publication of information relating to public health;
and

o investigating and researching public health and welfare.

Other National Organizations

The Royal College of Physicians and Surgeons of Canada

The Royal College was created by statute in 1929 and is responsible
for certifying medical specialists. It sets criteria for training and
examinations. The federal legislation establishing the Royal College of
Physicians and Surgeons includes as objects of the College:

a. To further the excellence of professional training and the standards

of practice in the various medical and surgical specialties in Canada; ...

and

c. To maintain a high standard of professional ethics, conduct and

practice among medical and surgical specialties...

The Canadian Medical Association (CMA)

The CMA is the national professional organization for physicians.
Members may join directly or through provincial affiliates. The CMA is$ built
up of provincial associations that bargain directly for medical fees with
their respective provincial governments. The CMA deals with national
political issues for physicians and provides a forum for exchange of
information between its provincial affiliates.

The Society of Obstetricians and Gynaecologists of Canada (SOGC)

The SOGC is a voluntary professional organization with approximately
900 active members. It is in the process of attempting to increase its
membership from approximately one-third of Canadian obstetricians and
gynaecologists. The Society has established guidelines for a number of
procedures and services (e.g., Caesarian sections, diagnostic ultrasound).
It has also published Ethical Considerations of the New Reproductive
Technologies (with the Canadian Fertility and Andrology Society).
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The Canadian Fertility and Andrology Society

The Society promotes study and research in the field of sterility,
fertility, and andrology. Approximately one-third of the members are
physicians and two-thirds are basic scientists. The Society established
guidelines for therapeutic donor insemination in 1988.

The Canadian Voluntary Regulatory Association for Assisted Reproductive
Technologies

This organization was formed in 1991 to establish standards for
facilities that provide IVF. The Association would also like to collect
uniform data on IVF, including long-term follow-up data on children, and
to establish registries on donor insemination and intrauterine insemination.
The organization is voluntary; membership is not a prerequisite for
delivering IVF or other infertility services.

The Canadian Nurses Association (CNA)

The CNA is the national professional association for nursing in
Canada. Its role is somewhat analogous to that of the CMA. The Quebec
affiliate withdrew from the Association in 1985.

The Canadian Public Health Association (CPHA)

The CPHA is a voluntary association representing approximately 3 000
public health workers in Canada. It seeks improvement and maintenance
of personal and community health through disease prevention and health
promotion.

The Canadian Hospital Association (CHA)
The CHA is the national association for hospitals.

The Canadian Council on Health Facilities Accreditation (CCHFA)
The CCHFA is a voluntary association that accredits hospitals and
long-term care institutions in Canada.

The Canadian Council of Health Service Executives (CCHSE)

The CCHSE is the professional association for health service managers
in institutions and community settings. The CCHSE offers fellowships to
encourage the development of high standards for health service
management.

The Canadian Association of Social Workers (CASW)
The CASW is the national professional association for social workers.
Social work is a regulated health profession in all provinces but Ontario.

The Health Action Lobby (HEAL)

The HEAL, formed in 1991, is a coalition of seven national health
organizations: the CMA, the CNA, the CHA, the CPHA, the Canadian Long-
Term Care Association, the Canadian Psychological Association, and the
Consumers’ Association of Canada. The HEAL is lobbying the federal
government to maintain federal funding of health care and the national
standards for health insurance found in the Canada Health Act.
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The Canadian Health Coalition (CHC)

The CHC was formed in 1979 to protect and enhance medicare. The
CHC encompasses more than 20 national health care organizations,
unions, social non-governmental organizations, and consumer groups.

Provincial Organizations

Provincial Ministries of Health
Provincial ministries of health are typically responsible for:

e the regulation of health facilities and providers;

o administration of provincial medical insurance plans, including
the medical and hospital insurance of provincial residents
temporarily out of the province;

e the financing of health care facilities and other non-physician
providers (e.g., community health centres, home care, community
services); and

o the financing and, sometimes, the delivery of certain public
health services (e.g., immunization, public health nursing,
environmental and sanitary inspection).

Other Provincial Organizations

Provincial Physician Licensing Organizations

These organizations have different names in different provinces. In
Ontario and the western provinces they are called Colleges of Physicians
and Surgeons. (For convenience this section refers to the physician
licensing organizations as “colleges.”) These organizations are created by
provincial statute and are responsible for licensing of physicians. Most of
the statutes that created these organizations require the colleges to
establish and maintain standards of practice. It is only within the last two
decades, however, that the colleges have gradually moved toward the
implementation of quality assurance programs. Quebec, Ontario, and
British Columbia have programs in place that randomly select doctors for
office audits. The colleges have different authority and governance from
province to province.

Medical Professional Associations

These organizations have different names from province to province
but they are usually called medical associations or medical societies. The
organizations are non-statutory bodies that promote the profession’s
interest in their respective provinces. The medical associations are also
responsible for negotiating medicare fees with provincial ministries of
health.
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Provincial Nursing Licensing Organizations

These organizations are usually called associations and combine the
functions of a licensing body with those of a professional association,
except in Ontario where the College of Nursing is responsible for licensing
and the Registered Nursing Association of Ontario is responsible for
professional matters.

Provincial Nursing Unions

Until the 1960s and 1970s, provincial nursing associations acted as
the provincial negotiator for nurses. Since that time, however, the nurses’
unions have split from the licensing bodies.

Provincial Hospital and Public Health Associations
These associations are the voluntary professional organizations for
hospitals and public health departments.

The Conference of Deputy Ministers of Health

The Conference of Deputy Ministers of Health was created in 1973 as
the successor to the Dominion Council on Health. The federal deputy
minister of health and welfare chairs the conference, which is staffed by the
intergovernmental and international branch of Health and Welfare Canada.
The Conference has about 50 committees, subcommittees, and working
groups. These include the Advisory Committee on Institutional and Medical
Services, the Advisory Committee on Community Health, and the
Committee on Health Human Resources.

Current Issues in Health Policy

Introduction

This section outlines the current major issues and trends in health
policy. Since 1986, the federal government and seven of the provinces have
released major reports or royal commission reports on health policy. In
1986, the federal government published Achieving Health for All: A
Framework for Health Promotion, which outlined a new direction for
achieving improvements in health in the population.!” Since that time
seven provinces (Ontario,’® Quebec,'® New Brunswick,?® Nova Scotia,?!
Saskatchewan,?* Alberta,?® and British Columbia®*) have received internal
or commission reports regarding their health programs.

In 1991, the House of Commons Standing Committee on Health and
Welfare, Social Affairs, Seniors, and the Status of Women issued its report,
The Health Care System in Canada and Its Funding: No Easy Solutions.?®
The provincial reports reflect the federal report’s conclusions and are
described below. They have broad acceptance across provinces, political
parties, legislatures, the academic community, and health organizations.
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1. Health care services (especially doctor and hospital services) are less
important for the population’s health status than the public believes.
When government considers how to spend the next dollar of public
expenditure to improve the public’s health, it appears that more
resources devoted overall to hospitals and doctors are less likely to
improve health status than if they were used for other government
programs (e.g., income maintenance, housing, child care for
disadvantaged groups).

2. Inmany provinces, expenditures on health care have been increasing
at a greater rate than other government spending. From a payer's
perspective, there appears to be an insatiable demand for health
services. There is considerable evidence that the organization and
financing of health care services lead to the delivery of considerable
inappropriate care.?

Canadian governments therefore have two major health policy issues
with which to grapple. They must strive to get the most improvement in
health for their overall expenditures and to get the best effect for their
health care dollar. The first issue argues for an overall strategy to improve
the health of the population, while the second issue argues for a strategy
to reform the health care system to enhance its effectiveness and efficiency.

This reflects a change in the thinking and values of government
officials, academic researchers, and officials of health care organizations
since the original debates about medicare in the 1950s and 1960s.
Professor Jonathan Lomas of McMaster University has suggested, however,
that the public still overestimates the importance of health care services
and still believes that health care services are delivered in a cost-effective
fashion. He claims that the public holds three values on health and health
care:

1. medical care and hospital care are the major determinants of
long-term improvements in health status;

2. resources in the health field are managed by hospitals and
physicians only in response to population need; and

3. if providers respond only to need, and they require no assistance
in the management of this response, then medicine must be a
science that is practised with precision and devoid of discretion.>”

In many ways the conflict in health policy lies between the different
perceptions and values of the population, and of governments. There is
also a basic conflict between the goals of government and the interests of
the providers of health care services.

This section reviews current important issues in health policy,
including the determinants of health, the development of strategies for
health, inefficiencies within the health care system, quality assurance and
technology assessment, the role of women as consumers in health care,
and changing federal-provincial arrangements for health care.
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Determinants of Health and the Development of Strategies for
Health

Health Care and Health Status

Canadian health status improved markedly in the 50 years before the
full implementation of medicare.?® Between 1921 and 1971, infant
mortality rates decreased from 74 to 16 per 1 000. Tuberculosis mortality
fell from 70 to 3 per 100 000. Despite near-miraculous advancements in
medical care, most of these improvements were attributable to improved
public health services, broad societal trends (e.g., a falling birth rate), or
other public policies (e.g., welfare, housing).”® Even recent improvements
in health status have resulted more from healthy public policies (e.g., anti-
smoking legislation) than advances in the treatment of disease, substantial
as these might have been.** The public perception persists, however, that
these improvements in health are attributable to doctors, hospitals, and
new drugs and other treatments.

There is relatively little public awareness of the broader determinants
of health. In fact, there is much known about the causes of illness and the
promotion of health. In its Ottawa Charter for Health Promotion, the WHO
observes:

The fundamental conditions and resources for health are peace, shelter,
education, food, income, a stable eco-system, sustainable resources,
social justice and equity. Improvement in health requires a secure
foundation in these basic prerequisites.!

The Ontario Premier’s Council on Health Strategy®? recently reviewed
the evidence on the determinants of health and concluded that there is
strong evidence to support the assertion that social and economic
conditions are the major determinants of health status.?® In particular, the
Premier's Council found a strong relationship between socioeconomic
status and health status. The Council claims that the health status of a
population improves when'socioeconomic disparities are narrowed.

Quebec’s Commission d'enquéte sur les services de santé et les
services sociaux concluded similarly:

Over the last 20 years, we have made considerable progress in
developing knowledge in this area: the influence of risk factors and the
synergistic effects which may exist between them are all the more clearly
defined. In the light of such knowledge prevention takes on new
strategic importance: it is now possible to influence directly certain
determinants which are a condition to the appearance of health
problems.?* (Translation)

An often cited example is the French government's program to reduce
infant mortality.*® In the 1970s, French infant mortality rates were
declining. (The same was true in North America.) Improvements in social
and economic conditions were the main reason for the decline initially.
However, during the 1960s and, especially, the 1970s, the main reason for
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the decline was advances in the treatment of premature infants, rather
than lower rates of prematurity, resulting in healthier newborns. The
French government, therefore, decided to focus on reducing the rate of
prematurity through broad social and economic policies.

Women were paid to attend prenatal care and were given food
supplements. Maternal leave before delivery was increased to nine weeks.
Pregnant women working in Paris were given a half-hour off at the
beginning and end of the business day to enable them to avoid the most
hectic part of rush hour. As a result, the French have reduced their rate
of prematurity by 30 percent and their rate of very low birthweight (less
than 1 500 grams) by 50 percent.

France’s infant mortality rate has remained, like Canada’s, nearly the
lowest in the world. The major reason for Canada’s decreased infant
mortality rate, however, remains better treatment of premature, low
birthweight infants, not the prevention of prematurity and low birthweight.
France, therefore, has fewer children with disabilities related to
prematurity. Even though modern neo-natal intensive care can save the
lives of very tiny babies, many are destined to live with disabilities (e.g.,
mental retardation and chronic lung disease) associated with prematurity.*®
This is particularly true for infants weighing less than 1 500 grams at birth.

This example is drawn from a considerable body of evidence on the
promotion of health. Some programs may take time to produce social and
economic returns, but others, like maternal health promotion, can achieve
major benefits within nine months or less.

It is also important to note that the health care system has relatively
little ability to compensate for deficiencies in the other determinants of
health. An English study conducted in the late 1960s and early 1970s
illustrates this phenomenon.?” More than 17 000 male civil servants
working in London were examined between 1967 and 1969 and then
observed over time for the development of heart disease and deaths
recorded. The civil servants were divided into four classes. The
administrative class was composed of senior administrators. The
executive /professional class was composed of mid-level managers and
professionals such as engineers. The clerical class was composed of clerks
and other white-collar workers. The “other” class was composed mainly of
manual labourers. Four percent of the research subjects in the
administrative class died within the 10-year follow-up period, but 8 percent
of the executive/professional class, 12 percent of the clerical class, and
16 percent of the manual labourers died during the same period. These
differences are not trivial and occurred despite universal access to a
national health care system.

A number of Canadian studies have also concluded that the health
care system is limited in its ability to compensate for illness created by
society’s structural inequalities. The Canadian health care system is very
well funded by international standards. But even the Canadian health care
system has limited abilities to narrow the socioeconomic disparities in



20 NRTs and the Health Care System

health status.®® One of the most comprehensive studies of socioeconomic
differences in health status was completed recently by Michael Wolfson and
colleagues at Statistics Canada. Dr. Wolfson’s group used Canada Pension
Plan data to determine the effect of average earnings before retirement on
death rates. Figure 1 shows the overall results of the study. There is a
strong relationship between average earnings in the 30 years before
retirement and death rates after retirement. The men in the highest
earning groups had only half the risk of dying between 65 and 70 years of
age compared to the men with the lowest average earnings.

Figure 1. Male Mortality Rates and Average Pre-retirement Earnings
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Source: M.C. Wolfson et al., Career Earnings and Death: A Longitudinal Analysis
of Older Canadian Men (Toronto: Canadian Institute for Advanced Research, 1991).
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Establishing Strategies for Health

The first Canadian report to recommend goals or strategies for health
was a 1974 document from Health and Welfare Canada known as the
Lalonde Report.** One of its major recommendations was a goal-setting
strategy. There was little follow-up to the Lalonde Report in Canada, but
the document had a major impact on the development of health policy in
the United States and Europe. The United States began to develop national
health goals in 1979 and 1980.

The European Region of the WHO approved a set of health goals in
1984, taking a broader approach to health than had the Americans. The
European goals emphasized the need to act on social and economic factors
(especially structural societal inequalities), which were seen as major
determinants of health. The first Canadian health goals were also proposed
in 1984. In that year, Quebec’s Conseil des affaires sociales (an advisory
body to the minister of social affairs) proposed a series of goals. However,
the province never adopted these goals.

In 1986, the Canadian Public Health Association, the WHO, and
Health and Welfare Canada sponsored an international conference on
health promotion. The conference adopted the Ottawa Charter for Health
Promotion, which outlined five broad strategies for health:

1.  build healthy public policy;
create supportive environments;
strengthen cormmunity action;

develop personal skills; and

B R

reorient health services.

This document was preceded by another landmark Canadian report,
Achieving Health for All: A Framework for Health Promotion, which was
released by the Minister of National Health and Welfare in June 1986. This
report identified three national health challenges, three health promotion
mechanisms, and three implementation strategies. The “Framework for
Health Promotion” summarized the changed philosophy of health policy as
follows:

As we broaden and deepen our understanding of health, we begin to
perceive with greater clarity the importance and magnitude of the
challenges now looming in the field of health. We also draw the
conclusion that our system of health care as it presently exists does not
deal adequately with the major health concerns of our time.

The Framework also concluded that the first step was to find ways of
reducing inequalities in health status resulting from economic status:

As we search for health policies which can take this country confidently

into the future, it is obvious that the reduction of health inequities

between high- and low-income groups is one of our leading challenges.*’
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The Ontario government established a Premier’s Council on Health
Strategy in 1987. The Council established five broad health goals in 1989:

1. shift the emphasis to health promotion and disease prevention;
2. foster strong and supportive families and communities;

3. ensure a safe, high-quality physical environment;
4

increase the number of years of good health for the citizens of
Ontario by reducing illness, disability, and premature death; and

5. provide accessible, affordable, appropriate health services for all.

The Council saw these goals as establishing a framework for priorities
and policy reform. Since 1989, the Council has elaborated objectives and
targets for goals 2, 3, and 4.

Since 1989, Quebec and New Brunswick have also proposed health
goals.*’ New Brunswick and Nova Scotia have established provincial
councils of health with responsibility for coordinating an overall strategy for
health.

Strategies for Reproductive Health

The fourth Ontario health goal is to “increase the number of years of
good health for the citizens of Ontario by reducing illness, disability, and
premature death.” Objective 4.8 under goal 4 is to “reduce perinatal and
infant mortality and long-term morbidity of perinatal origin.”**> The
preamble to the objective refers to encouraging more research into
mechanisms to prevent low birthweight. The five targets under this
objective refer to reducing the rate of low birthweight (birthweight less than
2 500 grams), better surveillance for perinatal morbidity and congenital
anomalies, and better availability of supports for parents.

The Quebec ministry of health and social services released draft health
objectives in 1989.*® Its fifth objective was to reduce the perinatal mortality
rate to 6 per 1 000 live births by the year 2000. The strategy outlined to
meet this objective focussed on preventing low birthweight and premature
deliveries largely through social interventions (e.g., prenatal food
supplements and outreach to ensure attendance at prenatal visits) with
underprivileged women. Objective eight was to stabilize the spread of
sexually transmitted diseases by the year 2000. The strategy to achieve
this objective included sexuality education in schools, better accessibility
to diagnostic and treatment services, and better contact tracing.

Governments are thus moving to elaborate broad strategies for health.
Increasingly, medical and hospital care are being seen as tactics within this
broad strategy. Many individuals and organizations have been calling for
this shift since the Lalonde Report of 1974. This change in conceptual
models of health and illness has been described recently by Professors Bob
Evans and Greg Stoddart.**
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Implications for New Reproductive Technologies (NRT)

Governments are now attempting to refocus their expenditures on the
determinants of health as opposed to simply treating illness. If there is an
accompanying flow of funds, there will be fewer resources available for
high-technology services with high resource use for given outcomes. If this
trend does develop, governments would be likely to focus expenditures and
policies for reproductive health on social and economic interventions to
prevent sexually transmitted diseases, low birthweight, and the delivery of
premature infants. Within the health care envelope more resources would
go to primary care rather than specialist or hospital care. In addition, new
diagnostic tests and therapies for reproductive health care would be
evaluated rigorously for their effectiveness and resource use.

There is no rigorous assessment of cost and effectiveness currently
underpinning the allocation of resources for health care. Despite calls for
a refocus of the health care system toward community health and health
promotion, the overall allocation of resources within health care changed
relatively little in Canada between 1975 and 1987 (see Table 2). Rosemary
Proctor, a deputy minister with the Ontario Ministry of Community and
Social Services, has recently written about this public policy dilemma.
Proctor comments: “Where the new paradigm is weak is in its ability to
suggest methods of intervention in the complex determinants of health to
effect change or improvement.”*

In fact, there is considerable evidence to support interventions on the
broader determinants of health. In the 1970s a conservative French
government thought the evidence in favour of social and economic
interventions to reduce low birthweight and prematurity was strong enough
to institute broad policies in these areas. In the 1990s even social
democratic governments in Canada are waiting for more compelling reasons
to act on the determinants of health. Clearly there are significant cultural
as well as political barriers to adopting new ways of thinking about health
and illness.

In some provinces, public health, family planning, and sexually
transmitted disease clinics are available. Some jurisdictions have
developed sexuality education programs, but these are uneven across the
country. Public health and sexuality education programs must be funded
directly by government (as opposed to through the practices of private
physicians). Governments have generally been unwilling to provide new
funding for any health programs if there is no visible, pressing public
demand. There is little political or public pressure to act on concerns about
health status as opposed to health care.** Governments almost never
conduct formal health impact assessments of their policies, except
environmental policies.
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Table 2. Allocation of Health Care Resources in Canada, 1975 and
1987

1975 1987
Program area % %
Hospitals, other institutions,
and capital expenditures 59.1 54.0
Medical doctors and dentists 20.6 21.5
Drugs 8.9 11.6
Public health 4.2 4.4
Home care 0.3 0.8
Other 6.9 Ll

Source: Canada Health and Welfare Canada, National Health Expenditures in
Canada 1975-1987 (Ottawa: Minister of Supply and Services Canada, 1990).

Almost all interveners at the Royal Commission’s public hearings
supported more programs to prevent infertility. However, this support has
not generated public demand for infertility prevention. On the other hand,
fertility treatment (especially IVF) has been particularly visible. When a
provincial minister of health considers the funding of better programs to
treat infertility, there is visible pressure for these services. There is little
pressure for better programs to prevent infertility.

Inefficiencies Within the Health Care System

Ken Fyke, executive director of the Greater Victoria Hospital Society,
differentiates between “doing the right things” and “doing things right.”*’
The determinants of health and the development of strategies for health
relate to doing the right things. For example, should Canadians put
resources into preventing infertility, treating infertility, or treating colds?*®
Some of the issues and trends in current health care policy debates
concern doing the right things, but more have to do with doing things right.
For example, what is the safest, most cost-effective method of performing,
CVS or what is the optimal number of prenatal ultrasound examinations?

The federal and provincial reports referred to earlier all noted that if
the health care system were doing the right things and doing things right,
great savings could be achieved. For example, Dr. Robert Brook, a leading
health services researcher, claims that in the U.S. fee-for-service system,
40 percent of hospitalizations are inappropriate and 20 percent to
40 percent of surgical operations are unnecessary or dangerous.*®

These problems result from the absence of fundamental mechanisms
to assure quality of care and from the presence of a financing system that
often provides perverse incentives and an organizational structure that
breeds inefficiency. This section first outlines the evidence that there is
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considerable inappropriate care delivered by Canada’s health care system.
Next, quality assurance in health care (including technology assessment)
is discussed. Then the issues and trends in the financing and organization
of health care are discussed. The implications for reproductive health care
are detailed in each section.

The Problem of Inappropriate Care

Although it may be relatively simple in retrospect to determine that a
particular diagnostic test or therapy has not helped an individual patient,
an inappropriate service should be defined as one which the best scientific
evidence would indicate in advance would be of no net benefit to the patient
or one which could be predicted to be of benefit but of no more benefit than
one which is less expensive.

Using this definition, there is substantial evidence of the provision of
inappropriate services:

e there are dramatic differences in the rates of delivery of certain
services between geographical areas, despite the similar health
status of their populations;

J a large proportion of services are labelled as inappropriate when
expert panels are convened to define standards of care for
particular illness episodes;

o if consumers are allowed to make informed choices about their
care, they often choose different services than if the options for
care are presented in a traditional fashion; and

o different methods of paying doctors change the volume and mix
of services (with no effect on health status).

Each of these points will be discussed in turn.

There are dramatic differences in the rates of delivery of certain
services between geographical areas, despite the similar health status of
their populations. Over the past 20 years researchers around the world
have noted dramatic differences in the rates of provision of various services
between countries, provinces, or states, and even smaller areas like
counties.”® For example, the rates of tonsillectomy in Canada vary from
100 per 100 000 in Quebec to over 300 per 100 000 in Saskatchewan.®!

There are methodological problems associated with this type of
research, but certainly dramatically different expenditures without obvi-
ous differences in health status raise questions about the appropriateness
of care. Either too much care is being provided in high-rate areas or too
little in low-rate areas. Some authors have suggested that uncertainty in
clinical decision making and the supply of health care resources lead to
these regional variations.*®

A large proportion of services are labelled as inappropriate when expert
panels are convened to define standards of care for particular illness
episodes. A great deal of medical practice is unevaluated. In many clinical
situations there is no good evidence to guide practice. Even for problems
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where there is fairly good experimental evidence, doctors are faced with
individual patients for whom treatments must be individualized. Although
some medical specialty societies, medical associations, and licensing bodies
have issued guidelines for certain patient situations, for many clinical
situations there are no agreed upon standards for care.

Several studies have recently evaluated the appropriateness of the
delivery of various services using guidelines on practice developed by
consensus panels of physicians and researchers. The largest exercise of
this type was conducted in 1986 by the Rand Corporation of Santa Monica,
California.>* The Rand investigators found that 17 percent of coronary
angiography and upper gastrointestinal tract endoscopy, as well as
32 percent of the cases of carotid endarterectomy, were -clearly
inappropriate.®® Canada generally has lower rates of medical procedures
and operations than the United States, but it does not appear that lower-
rate areas necessarily have higher proportions of procedures that are
appropriate. The Rand Corporation studied rates of procedures in 13
different sites across the United States. The rate of coronary angiography
was 2.3 times higher in the highest-rate area compared to the site with the
lowest rate. However, the appropriate proportion was 72 percent in the
high-rate area and 81 percent in the low-rate site.

Other authors have reported similar findings.®® A York University
survey of Canadian physicians in 1984 showed that the doctors believed
that 15 percent of the days of patient care in their local hospital were
unnecessary.®” A recent paper delivered to the Canadian Paediatrics
Society suggested that 24 percent of paediatric hospital admissions were
inappropriate.®®

If consumers are allowed to make informed choices about their care,
they often choose different services than if the options for care are presented
in a traditional fashion. It is increasingly appreciated that a patient’s own
values and preferences might be the key factors in determining
appropriateness for many services. This is particularly true for elective
procedures, but it has also been found for some curative procedures.”
Recently researchers have used interactive video disc technology to allow
patients to become informed about elective prostate surgery. When
patients have an opportunity to tailor their counselling using the interactive
technology, they are half as likely to request surgery as patients who simply
discuss the procedure with a surgeon.®® Other research has indicated that
physicians are poor communicators, misreading patient preferences and
frequently misunderstanding what their patients have really said.®’

Different methods of paying doctors change the volume and mix of
services (with no effect on health status). It has been noted for some time
that different rates of servicing are associated with different methods of
remuneration of physicians.®? The most comprehensive study in this area
was the Rand Health Insurance Experiment. In one part of the study, more
than 1 600 patients were randomly allocated to receive their health care
from either the Group Health Cooperative of Puget Sound (a Seattle-based,
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non-fee-for-service health maintenance organization [HMO]) or fee-for-
service providers in the Seattle area. Because the patients were allocated
at random, there were no differences between the patient groups on
measurable characteristics; nor were there likely to be any significant
differences on unmeasurable characteristics that could affect health status.

At the end of the experiment there were no significant differences in
the health of the two groups of patients, but there was a very large
difference in costs. The average costs of the patients enrolled in the HMO
were 25 percent less than those seeing fee-for-service doctors; the
difference was attributable almost entirely to 40 percent fewer hospital
days.®

Some caveats must be added to the results of the Rand Health
Insurance Experiment, but they don’'t change its overall results.®* Several
Canadian studies, although less rigorous than the Rand Health Insurance
Experiment, also indicate that fee-for-service practice increases costs of
care.®®

The influence of method of payment for physician services helps
explain one of the barriers to the prevention of chlamydial infection, a
major cause of infertility. Private, self-employed doctors reimbursed by fee-
for-service payment are responsible for most of the health care of women
of reproductive age in Canada. Typically, gynecological examinations
(which are necessary for testing for chlamydia) pay extremely poorly per
unit of time required. There is typically little or no payment for counselling
about treatment for chlamydia or its prevention. Most doctors have had
little formal training in counselling regarding individual behaviour change.

Several recent Canadian documents and reports have expressed
concern about the appropriateness of care delivered through the system:

o the New Brunswick Commission on Selected Health Care
Programs noted, “There is no doubt that much more could be
spent on the health care system, but it is equally true that better
value, in terms of health status protection or improvement, could
be obtained for funds currently allocated to health care;”®®

o the Nova Scotia Royal Commission on Health Care said, “... the
Royal Commission contends that the capital and human
resources allocated to health care can be more efficiently utilized
so as to realize better value for the money spent. Research
suggests that current patterns of health care delivery and utiliza-
tion in Canada are frequently ineffective and inefficient;”®” and

o the Ontario Health Review Panel (Evans Report) said, “Evidence
of inappropriate care can be found throughout the Province's
health care system, from inappropriate institutional admissions
to overuse of medications among the elderly.”®®

All the evidence points to the conclusion that there is at least some
inappropriate health care delivered to Canadians. This is not necessarily
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the fault of individual providers. Rather, it is related to the structure and
financing of medicare. Fee-for-service medical practice and the lack of
quality assurance have led to many of the inefficiencies seen. The next
section discusses the issue of quality assurance in health care.

Quality Assurance and Technology Assessment

There are several definitions for quality assurance; the term is
sometimes used synonymously with utilization management or utilization
review. Professor Jonathan Lomas of McMaster University has proposed
the following definition of quality assurance:

The measurement of health care activity, and the outcomes of that
activity, in order to identify whether the expected objectives of the
activity are being achieved and, when this is not the case, to respond
with effective action to reduce the deviations from objectives.®

Dr. Geoffrey Anderson of the University of British Columbia and
Professor Lomas have outlined a model for quality assurance.” Figure 2
shows a modified version of this model.

Establishing Standards and Technology Assessment

The first component in the model is the establishment of standards for
procedures and services. This process should, ideally, use the best possible
scientific evidence on efficacy and effectiveness.”' The standards should be
written and sufficiently explicit that their attainment may be easily and
clearly determined. As much as possible, the standards should pertain to
patient outcomes, not just structure or process.

Patient preferences can determine the appropriate choice for many
diagnostic tests and therapeutic procedures. Innovative techniques have
recently been developed for eliciting patient preferences, including
interactive video discs. Infertility is not a life-threatening condition;
informed choices by patients should therefore guide decision making.

The assessment of technology and other health care interventions in
Canada is inadequate and uneven.” The federal government is reassessing
its process for the review of medical devices. However, it is much easier to
market a new device than a new drug. At present, review and approval are
required only for the following devices:

o contact lenses designed or represented for prolonged wear
J menstrual tampons; and

e any device designed to be implanted into the tissues or body
cavities of a person for 30 days or more.

Drug manufacturers must prove their products’ efficacy for certain
clinical indications before they are approved in Canada. However, once a
drug is approved for one indication it may be prescribed for others fairly
easily.” Medical devices must be proved safe, but there are not necessarily
requirements that they be proved efficacious.
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Figure 2. Model of Quality Assurance in Health Care
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The Conference of Deputy Ministers of Health established the
Canadian Coordinating Office for Health Technology Assessment (CCOHTA)
in 1989. The CCOHTA has an annual budget of $500 000, including
$250 000 for salaries and $250 000 for operating expenses. The Quebec
Ministry of Health and Social Services established their technology
assessment unit in 1988. The British Columbia government established
the B.C. Office of Health Technology Assessment in 1990. Ontario has
announced its intention to establish a technology assessment unit. All
these organizations put together, however, are unable to conduct many
actual evaluations.

Most countries and progressive corporations attempt to spend a
minimum of 3 percent of gross expenditures on research and development
to remain efficient and competitive. Canada spends only 0.4 percent of
health care expenditures on any form of research.”* Even so, the vast
majority of these funds are spent on basic lab research or pharmaceutical
trials, conducted primarily to license a pre-existing product for the
Canadian market. A small proportion is spent on epidemiology, public
health research, technology assessment, quality assurance, health services
organization, or management operations research.
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Most of the funding for epidemiology, health services, technology
assessment, quality assurance, and public health research comes from the
National Health Research Development Program (NHRDP). The federal
government will cut back the funding of this program by 8 percent in the
fiscal year 1991-92.”° The budget of the NHRDP amounts to about one-
twentieth of one percent (0.05 percent) of the total spent on health care in
Canada.”® The cutbacks to the NHRDP mean that few new research
projects can be funded. . These cutbacks are not nearly balanced by the
increase in funding for the CCOHTA and the new technology assessment
units in the provinces.

Monitoring Performance

The second component of the quality assurance model is the
monitoring of performance. The quality assurance process should collect
data that would allow evaluators to determine the extent to which
standards have been attained. Because it is desirable for the standard to
relate to actual patient outcomes, performance monitoring should include
information on health outcomes, not just process or structure. The data
collection process should not be so arduous, however, that it is never
completed. There is currently little routine collection of data on clinical
performance that would be useful for quality assurance activities.

Comparing Performance to Standards

The third component of the quality assurance process is the
comparison of the provider's performance with the established standard.
Aswell as assessing the provider’s performance according to each standard,
there should also be an overall evaluation of the provider’'s performance.
There is almost none of this activity in Canada’s health care system.

Responses to Modify Performance

The fourth component is the response of the organization to modify
performance that fails to meet established standards. Eisenberg has
outlined six mechanisms to improve health care practice:”’

1. education;

feedback;
participation;
administrative rules;

financial incentives; and

@ R

financial penalties.

Some researchers have found that education and feedback can
improve the quality of care.”® However, education and feedback alone are
usually not very effective.” In general, the other four strategies are more
effective than education and feedback alone. Also, combinations of
strategies are usually more effective than any one strategy alone.
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In 1986, the SOGC established guidelines for Caesarian sections.®°
However, simply releasing the guidelines was not sufficient to change
clinical practice.®’ Researchers from McMaster University have found that
the use of the local medical leadership to promulgate the guidelines did
result in a change in clinical practice and a reduction in the rate of
inappropriate Caesarian sections.®” There are other examples in the
medical literature of how the implementation of quality assurance activities
has improved the appropriateness of servicing.®®

Reassessing the Clinical Standard

After a quality assurance cycle is completed there should be a
reassessment of the standard. New research would render some previously
accepted clinical standards obsolete.

Total Quality Management

Dr. Donald Berwick, the former Vice-President for Quality Assurance
for the Harvard Community Health Plan (a Boston-based health
maintenance organization with over 800 000 members), has suggested that
traditional North American industrial quality assurance programs rely too
much on “sticks” and not enough on “carrots.”® Berwick suggests that
health care organizations focus instead on creating environments that
enhance their employees’ productivity. This process is sometimes called
“total quality management” or “continuous quality improvement.” Berwick
claims that an organization that is designed specifically to generate
continual improvements in the quality of its “products” will produce goods
and services of higher quality than an organization that simply weeds out
the bad apples after the fact. The aim should be to prevent the apples from
going bad in the first place.

The Use of Quality Assurance in the Canadian Health Care System

There is very little quality assurance in the Canadian health care
system. The guide for hospital utilization review, published jointly by the
Ontario Hospital Association, the Ontario Medical Association, the Ontario
Ministry of Health, and the Hospital Medical Records Institute, based its
guidelines in part on the following premise:

Every hospital can improve its utilization experience and therefore should
implement a utilization management program. Although the type and
significance of utilization problems vary greatly among hospitals, major
improvements (n the effective utilization of hospital resources in Ontario
can be accomplished through the development of strong utilization
management programs. (Emphasis in original)®®

The New Brunswick Commission on Health Care noted,

In New Brunswick there is insufficient attention being given to utilization
management. Hospital boards are quite passive on the question and
most hospitals do not have an individual assigned to coordinate
utilization management activities.®
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A recent Canadian survey of provincial licensing bodies for physicians,
nurses, dentists, pharmacists, and optometrists found that these
professions were unlikely to have comprehensive quality assurance
programs in ambulatory care.®” In particular, only four of 50 organizations
had any explicit standards that related to patient outcomes. Only six had
explicit prospective criteria for assessing a practitioner’s performance. Only
three had formal review processes for reassessment of standards. Of more
than 350000 licensed health professionals, only 0.04 percent
(approximately 1 in 2 500) had their licences suspended because of
concerns about quality during a three-year period.

There are many structural barriers to implementing quality assurance
programs in Canada. They include the following:

e there are few goals for health or health care. As a result, there
are few criteria for the funding or evaluation of programs;

J there are few standards or guidelines for medical practice.
Sometimes there are several different standards promulgated by
different organizations;

o responsibility for quality assurance is unclear. In some
provinces, the legislation establishing a licensing organization for
physicians appears to give responsibility for establishing and
maintaining standards of medical practice to these organizations.
However, in other provinces the licensing body is not given this
authority, and it is not even mentioned as one of the objectives
of the organization,

o much of medical practice is unevaluated, so that standards must
often be developed without a proper evidentiary base;

e  there is little routine monitoring of the practice of health
professionals;

. there are few effective tools available to modify the performance
of practitioners; and

o there are few clinical managers, especially physician-managers.
As a result, quality assurance programs often depend upon the
unpaid labour of physicians.

Trends in Quality Assurance

Recently there has been a proliferation of clinics providing services
normally provided in hospitals. In vitro fertilization is one of the procedures
provided in such clinics. In response to these developments, the province
of Ontario passed the Independent Health Facilities Act in 1989. The act
prohibits the private billing of patients for procedures covered by OHIP and
requires the development of quality assurance programs. The College of
Physicians and Surgeons of Ontario is responsible for the development of
standards and ‘quality assurance programs for clinics covered by the
Independent Health Facilities Act. The government of Ontario decided in
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the spring of 1991 not to include IVF clinics under the act. The College of
Physicians and Surgeons of Ontario had developed draft standards for
these clinics, but these cannot be used unless IVF clinics are brought
within the ambit of the act.

Governments have been slow to act in the area of quality assurance.
Provincial governments are very concerned about being accused of
interfering with the doctor-patient relationship. Professional consensus
and research findings have indicated that quality of care can be enhanced
through:

1. the establishment of standards using scientific methods of
literature review under the auspices of the professional
organization(s) that has (have) the most credibility with the
relevant specialty group;

2. the use of local medical leadership (educational influentials) to
communicate with community practitioners;

3. the repeated feedback of individual practitioners’ -clinical
performance compared to peers in a style that is understandable
and non-threatening; and

4. afocus on improving the average performance of the group rather
than simply identifying poor performers.

There are signs that the medical profession is interested in quality
assurance. More provincial licensing organizations are moving to random
audit of doctors’ office practices. The College of Physicians and Surgeons
of Ontario has gained considerable experience through its standard-
setting®® exercises for the Independent Health Facilities Act. The SOGC has
been part of important research on improving the appropriateness of the
use of Caesarian sections. The past president of the SOGC, Dr. David
Popkin of Saskatoon, has urged the Society to establish practice guidelines
because “Society has entrusted physicians with providing services which
are up-to-date, safe and in the best interests of the patient”® and because
“It is time to get on the bus or be hit by the bus.”®

Implications for New Reproductive Technologies

There have been a number of concerns raised about quality assurance
and NRTs. For example, it does not appear that counselling of infertile
couples is being conducted in a uniform fashion. There are no effective
standards for counselling and there is no monitoring to ensure that it is
conducted in a non-biased fashion. According to the report on the Royal
Commission’s public hearings, Dr. Christo Zouves said that 35 percent of
his patients chose not to have IVF after the initial counselling session,
while Dr. Patricia Gervaize said that less than 1 percent of her patients
chose not to proceed after the initial counselling. There are no standards
for success for IVF clinics and no requirement for proprietors of private IVF
clinics to disclose their success rates. Some Canadian IVF clinics are as
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successful as any in the world, whereas at least one has a very low success
rate.

The federal and provincial reports on health care in the past decade
have all asserted that it is very important to assess new and existing
technologies and the processes of health care delivery to develop an efficient
and effective health care system. Governments find themselves short of
funds for new programs, however, and evaluative programs must compete
with operational programs for new money. It is obvious that there is very
little political demand for evaluation. There are no angry demonstrations
for more funds to evaluate a new piece of equipment or health service.
There may well be demonstrations for the operational and capital funding
of these programs without evaluation. It is not likely that the current
political environment will allow significant funding for evaluation,
technology assessment, and quality assurance.

If the Royal Commission believes there should be more evaluation of
certain technologies, it will have to make this recommendation very strongly
and frame it in light of the need to attract public and political support if
such recommendations are to succeed in changing public policy.

However, there are some positive developments in quality assurance.
First, some within the medical profession are keen to move but are looking
for leadership from government. Government needs to provide assistance
with data collection and analysis. Government must also put more
resources into technology assessment and program evaluation. Current
efforts are the equivalent of attacking a forest fire with a water pistol.
Government also needs to represent the public by being clearer about the
scientific processes required to establish standards and the desired
ultimate outcomes of care. If government can provide leadership, there
could be rapid developments in quality assurance over the next decade.

Trends in the Financing and Organization of Health Care

There are more and more concerns that the traditional fee-for-service
doctor is practising in an environment that obstructs quality and increases
the costs of care. Although the evidence to support this position has been
available for at least a decade, provincial governments are just now showing
a willingness to act. This section outlines the developments in alternative
methods of physician payment, new models for the delivery of primary
(first-contact) care, and changes in the organization of specialty and
hospital care.

Alternative Methods of Paying for Physicians’ Services

Several studies have shown that paying doctors on a fee-for-service
basis increases the overall cost of care without improving the outcomes of
care. The provincial and territorial deputy ministers of health announced
a national strategy at their conference in Banff in January 1992. One of
the policy directions they announced was
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Fee-for-service should be replaced wherever that method of payment
aligns poorly with the nature or objective of the service being provided.®!

Most of Canada’s physicians are paid on a fee-for-service basis, but
there are some alternative payment plans for doctors in all provinces.
Ontario is also developing a model called the comprehensive health
organization (CHO). The CHO would be given a fixed sum (a capitation
payment) for each regular patient on its roster. The CHO would provide all
needed medical and acute hospital care from this funding. The CHO would
be governed by a board made up of representatives from institutions,
doctors, other health care providers, consumers, and municipalities. These
CHOs would function essentially as regional health authorities. The CHOs
now in the most advanced state of development are in rural and remote
areas of Ontario.

Ontario and other provinces are also developing new models of primary
(first-contact) care to be reimbursed on a non-fee-for-service basis. These
are discussed in the next section.

New Models of Primary Care

The Royal Commission heard various criticisms of the provision of
health care services. This report has outlined some other problems with
the quality of care provided by the health care system.

Doctors often don’'t communicate effectively with patients. This can
result in lack of attention to patients’ real concerns, poor compliance with
prescribed therapies, and the administration of diagnostic tests and
treatments that patients would not choose themselves if they had the
opportunity to make an informed choice. There are also complaints about
the way doctors (who are mainly male) deal with women’s health problems.
A recent letter to The Medical Post (from a male doctor) provides an
example:

Women have problems with breast feeding because the staff who are

supposed to help them breast feed do not and cannot help them, since

they have never been trained to help women with breast feeding.”

Furthermore, governments are concerned about the rising cost of
ambulatory physicians’ services, which has been related, in part, to the fee-
for-service method of payment. Nurses and other health professionals are
concerned that they have little opportunity to provide primary care. As a
result of these phenomena, some provinces have been exploring new
models of primary care.

Quebec began to develop its community health clinics in 1972 as part
of the reform of its health and social services system. The centres are
called CLSCs (centres locaux de services communautaires). There are now
over 160 such centres in the province, and it is estimated they provide
primary health care to about 5 percent of the population.®®

Ontario has 41 community health centres and another 30 in the
planning stage. Saskatchewan and Manitoba have about half a dozen each,
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and the other provinces have small numbers. There is no uniform
definition of the terms “community health centre” or “community clinic.”
However, community health centres usually pay doctors on other than a
fee-for-service basis, have non-physicians on staff, and have some
consumer or community participation in governance.

In Ontario there are about 90 health service organizations (HSO)
funded by capitation — a fixed payment for every regular patient on the
HSO'’s roster. The capitation payment is only for ambulatory care, but
there are bonuses if the HSO’s hospitalization rate is less than the
provincial average. The government is concerned that this program is not
performing as it should;** and it has terminated the HSO contracts and is
negotiating new agreements.”

Community health clinics have been found to be less expensive than
fee-for-service practice in Ontario and Saskatchewan.’® There were no
signs that the savings occurred because the CHCs provide inferior care.
Studies in Quebec have shown that CLSCs provide care of higher quality
for patients with headaches,’” more appropriate cancer screening,”® better
cancer prevention services,” and more complete childhood immunization.'*

Pineault surveyed a sample of 616 Quebec general practitioners in
different practice settings.’®® He found that CLSC doctors were younger
and were more likely to practise in a group, do less emergency room and
hospital work, and perform more community health activities. The CLSC
doctors also were more positive about working in multi-disciplinary teams,
were interested in the demedicalization of health care, favoured patient
involvement in their care, and were less likely to endorse a strict biomedical
model of health care. Pineault suggests self-selection is most likely
responsible for the different attitudes displayed by physicians practising in
different settings.

During the 1970s hundreds of feminist health centres were established
in the United States, but there are very few in Canada. A notable example
is the Women'’s Health Clinic in Winnipeg. Most articles written about
women’s health clinics have been descriptive rather than evaluative.'*® A
thorough literature search conducted for this report found no articles
comparing outcomes at women'’s clinics with those of services from more
traditional providers. The literature on non-fee-for-service practices and
patient preferences would indicate, however, that this model might be more
effective and efficient than traditional medical practice.

Rationalization of Specialty and Hospital Care

Canada’s health care system developed in an era without much
technology. One hundred years ago, very few services had to be provided
by specialized personnel in specialized facilities; most surgery was
performed by general practitioners in people’s homes. Now, even routine
surgery is referred to specialists and is almost always performed in
hospitals.
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There are often economies of scale associated with the use of high-
technology services. It is more efficient to have one hospital maximize the
use of its CAT scanner by sharing it with another hospital than to provide
two hospitals with a CAT scanner each that is used part-time. Gradually,
provincial governments have moved to rationalize the distribution of high-
technology equipment and specialized personnel.

Provincial governments are also investigating vertical integration of
services. This term refers to the financial linkage of different levels (hence
“vertical” integration) within the health care system. This section discusses
the issues and trends for vertical integration and regionalization of health
care Services.

Vertical Integration of Health Care Services

Vertical integration of health budgets means linking the budgets for
different levels of health care (e.g., institutional and ambulatory care). The
advantage of this financing model is that resources can easily be
transferred from one service to another according to patient need.
Otherwise, it may take years to reallocate money from an institutional
program to one in the community.

Vertical integration can be accomplished in different ways. The
Quebec Ministry of Health and Social Services has been decentralizing its
operations to the regions for 20 years. Gradually the regional councils are
gaining power over budgets. The latest reforms have outlined a process for
democratic election of some members of these councils. There are still
limits to the authority of the regional councils, but eventually they will have
considerable power to reallocate resources within their envelopes.

The Ontario Ministry of Health is investigating two different
mechanisms for vertical integration. One is through devolution of at least
some budgetary power to a local authority,'® which might be similar in
structure to a local school board. Or Ontario might build on the existing
District Health Councils, which are appointed voluntary planning boards.
The other model of vertical integration is the comprehensive health
organization or CHO described in the previous section.

Regionalization of Health Care Services

The province of Quebec has already decentralized much of the
authority over the health care system to regional councils. Most other
provinces have recently investigated, or are now investigating, models of
regionalization. Sometimes regionalization is an attempt to devolve control
over services to a more appropriate level. Sometimes regionalization is seen
as a method of vertically integrating budgets to allow rationalization of
services. However, sometimes regionalization can lead to less democracy
and more bureaucracy if services are devolved to undemocratic local
structures. It is important to clarify the purposes of regionalization:

1. Which services are being regionalized?

2. Is there greater or less consumer/community control?
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3. Are services being rationalized? Are there economies likely to be
achieved because of the elimination of duplicated services?

4. Will services be better coordinated?

There is considerable evidence that some (but not all) medical
procedures that require special skills are performed more successfully in
specialized facilities by special personnel.'®® It therefore makes sense to
centralize some medical care (e.g., neo-natal intensive care) in certain
facilities. These procedures would be those characterized by the following:

° high capital cost;
J considerable skill and expert personnel requirements; and
° treatment of acute conditions.

Implications of Changes in Health Services Financing and
Organization

Quebec has developed a new model of primary care (the CLSC) and
made it the cornerstone of its system of health and social services. Ontario
has developed 20 new community health centres in the past four years, but
they are still at the margins of the health care system. No other province
has developed significant numbers of new models of primary care. In the
past these clinics have been opposed by the medical establishment.'®®
Despite the recent pledge by provincial health ministers to move away from
the fee-for-service mode of payment for physicians, it is not likely that
provinces other than Ontario and Quebec will promote community health
clinics in the foreseeable future. It is likely that they will attempt to move
more doctors away from fee-for-service but allow them to remain as private
entrepreneurs.

If the Royal Commission wishes to encourage new models of primary
care, it will have to advocate the recommendation strongly.

These developments may have significant implications for NRTs. If
there is a move to vertical integration, these services will be competing
directly for funding with other reproductive services. If services are
increasingly rationalized, then newer technologies (if available at all) will be
confined to fewer facilities.

Consumerism and the Women’s Movement

Increased consumer sophistication and the modern women’s
movement developed in the 1960s. These trends are now showing some
impact on health care in the 1990s. There is considerable evidence that
doctors have poor communication skills. This means that doctors don’t
necessarily ensure that patients comply with therapeutic regimens.
Further, doctors frequently administer tests or therapies that patients
would not agree to if they could have made an informed choice. Many
women have been making these points about traditional reproductive
health care for decades. However, this critique has become mainstream in
the past 10 years.
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It is therefore understandable that there was disagreement among
interveners before the Royal Commission about whether NRTs facilitate or
decrease choice for women. This disagreement was seen most sharply
between women’s and consumer groups. Consumer groups saw IVF and
other NRTs as increasing women’s reproductive choices. However, women's
groups saw NRTs as increasing the medicalization of reproduction and
therefore restricting women'’s choices. In truth, both might be right. If
women were allowed to make genuinely informed choices about these
technologies, less societal regulation would be required. However, if women
(and other patients) are not really given the opportunity to make a decision
that reflects their own values and preferences, then more state regulation
may be warranted.

The analysis of the Royal Commission’s public hearings questioned
whether it is possible for women to make informed, free choices with regard
to sex-selection or surrogacy'® in a society marked by social inequality on
the basis of sex, race, class, etc.

The reactions of women'’s groups to NRTs may reflect the long history
of grievances about physicians’ control of women’s reproductive functions.
Several historians have documented the simultaneous rise of physicians
and the eradication of midwives and other (mainly female) traditional
healers.'”” Many of the “witches” killed during the late Middle Ages were
midwives and other female healers. Ehrenreich and English (1979) quote
from an eighteenth-century petition to the English Parliament from
physicians lamenting the “worthless and presumptuous women who
usurped the profession.” The doctors went on to call for fines and
imprisonment for women who attempted to practise medicine.

Mitchinson has documented some of the abuses suffered by women
treated by male physicians in nineteenth-century Canada.'® For example,
at the London (Ontario) asylum, during the 1890s, women were routinely
anesthetized against their will for gynecological examinations and, not
infrequently, mutilating surgery.

It may be easier to understand resentment on the part of women's
groups toward medicine or suspicion of NRTs if we consider the history of
obstetrics and gynaecology. Many reproductive interventions introduced
by doctors have later been found to be ineffective or dangerous. For
example, during the 1950s and 1960s many women were given
diethylstilbesterol (DES) during pregnancy, despite there being no evidence
of its benefit and some evidence that it was dangerous.’® Suspicion is
enhanced by drug company funding of continuing medical education and
even the voluntary registry of IVF.

Other recent reproductive interventions proved ineffective or harmful
include strict limits on weight gain during pregnancy, routine prepping
during labour, routine episiotomy, labour without social support, and
electronic fetal monitoring. In fact, electronic fetal monitoring is still used
routinely in some hospitals despite several controlled trials showing that it
is of no benefit in lower-risk labours but does increase the rate of Caesarian
section. Midwifery and a “softer” approach to birthing (including social
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support) have continued to come under attack by some physicians, even
though scientific evidence has been accumulating that substantiates this
overall approach.

The Royal Commission is the latest battleground for a conflict that is
at least a thousand years old. The conflict is between traditional female
healers (e.g., midwives) and their ideological supporters and (mainly) male
allopathic doctors and their supporters.

The organized women's community has led demands for more
consumer input into treatment decisions. It has also led the call for
changes in the organization and governance of health services. These
societal trends will continue as women attempt to develop their own agenda
for health and health care. This trend is assisted by the following:

. concerns on the part of government and the medical profession
about the lack of evaluation of medical therapies;

o concerns on the part of government about the cost of health care,
particularly the cost of unevaluated high-technology medical
care; and

o growth in political power of non-physicians in health care
(nurses, other health care workers, administrators).

The Changing Federal-Provincial Relationships in Health Care

The federal government actively encouraged the provinces to develop
their medicare programs. In fact, Ontario opposed the medical care
insurance legislation of 1966'"° and Alberta and Ontario opposed the
Canada Health Act of 1984. However, in more recent years the federal
government has been withdrawing its money for health care and its
leadership for health policy. It is forecast that within 10 to 15 years the
federal government will no longer transfer any cash to the provinces for
their health care programs.

The provinces are concerned about this unilateral decrease in funding,
but recent court decisions have confirmed the authority of Parliament uni-
laterally to change the terms and conditions of its grants to the provinces.

This section reviews the separation of powers for health policy in
Canada, the present enforcement of the Canada Health Act, and the
implications for the Royal Commission.

Constitutional Authority
It is generally accepted that the provinces have the responsibility for
health care. However, as stated by Mr. Justice Estey, health policy may
be considered the responsibility of either the federal or provincial
governments.
Health is not a subject specifically dealt with in the Constitution Act
either in 1867 or by way of subsequent amendment. It is by the
Constitution not assigned either to the federal or provincial legislative
authority. Legislation dealing with health matters has been found within
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the provincial power where the approach in the legislation is to an aspect
of health, local in nature ... On the other hand, federal legislation in
relation to “health” can be supported where the dimension of the
problem is national rather than local in nature ..., or where the health
concern arises in the context of a public wrong and the response is
criminal prohibition ... In sum, “health” is not a matter which is subject
to a specific constitutional assignment but instead is an amorphous
topic which can be addressed by valid federal or provincial legislation,
depending in the circumstances of each case on the nature or scope of
the health problem in question.'*!

In other words, the Constitution does not necessarily preclude an
assignment of responsibility for health policy as dictated by the times and
issues. For example, economies of scale argue for the bulk of health
research to be conducted at a national level. In a similar vein, only the
federal government can conduct health surveys that would answer national
questions.

The Canada Health Act and Canadian Health Policy
The Canada Health Act of 1984 provides directions for the further
development of health policy. The preamble to the act says (in part):

Whereas the Parliament of Canada recognizes: ...

— that Canadians can achieve further improvements in their well-being
through combining individual lifestyles that emphasize fitness,
prevention of disease and health promotion with collective action against
the social, environmental and occupational causes of disease, and that
they desire a system of health services that will promote physical and
mental health and protection against disease;

— that future improvements in health will require the cooperative
partnership of governments, health professionals, voluntary
organizations and individual Canadians;

— that continued access to quality health care without financial or other
barriers will be critical to maintaining and improving the health and
well-being of Canadians;

And whereas the Parliament of Canada wishes to encourage the
development of health services throughout Canada by assisting the
provinces in meeting the costs thereof ...

Section 3 of the act says:
It is hereby declared that the primary objective of Canadian health care
policy is to protect, promote and restore the physical and mental well-

being of residents of Canada and to facilitate reasonable access to health
services without financial or other barriers.

Several key policy directions may be derived from the preamble and
section 3 of the Canada Health Act:

1. health policy is much more than health care services;
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2. the achievement of any health status objectives must be through
a multi-sectoral approach;

3. health care services should be available without undue barriers;

4. thefederal government should continue to provide funding to the
provinces’ health care systems; and

5. the purpose of health care services is to improve the health
status of Canadians.

Various participants in the debate about health policy have pointed
out that the Constitution Act of 1982 establishes equality of opportunity for
well-being as an objective of the Canadian confederation:

Section 36.

(1) Without altering the legislative authority of Parliament or of the
provincial legislatures, or the rights of any of them with respect to the
exercise of their legislative authority, Parliament and the legislatures,
together with the government of Canada and the provincial governments,
are committed to
(@ promoting equal opportunities for the well-being of Canadians;

(b) furthering economic development to reduce disparity in
opportunities; and

(c) providing essential public services of reasonable quality to all
Canadians.

(2) Parliament and the government of Canada are committed to the principle
of making equalization payments to ensure that provincial governments
have sufficient revenues to provide reasonably comparable levels of
public services at reasonably comparable levels of taxation.

Some might maintain that section 36 refers only to the formal program
of equalization payments. Only section 36, subsection (2) refers to equali-
zation payments, however. Section 36, subsection (1) does not refer to the
equalization program and could well be interpreted as a series of global
objectives to be achieved by the equalization program and other federal
programs as necessary.''> The EPF program is a de facto equalization
program. If the cuts to EPF are not soon balanced by other transfers to the
poorer provinces, the federal government will, by definition, be making it
more difficult for the poorer provinces to deliver public services of
reasonable quality.

One of the purposes of transfer payments is to equalize service delivery
across the country. Without these funds the poorer provinces might lack
the resources to provide the same level of service as the wealthier
provinces. For example, in 1987, before the most recent recession,
Newfoundland spent nearly 12 percent of its gross provincial product on
health care, compared to 7.7 percent for Alberta and 8.2 percent for
Ontario.'” (See Figure 3 for a graph comparing the proportion of gross
provincial products provinces spend on health care.) Thus federal financial
cutbacks endanger Canadians’ equality of access to health services.
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Figure 3. Provincial Health Expenditures as Percentages of
Provincial Gross Domestic Products (PGDP), 1975 and 1987
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Source: Canada, Health and Welfare Canada, National Health Expenditures
in Canada 1975-87 (Ottawa: Minister of Supply and Services Canada, 1990).

A further consequence of federal cutbacks is the diminished capacity
of Health and Welfare Canada to coordinate the national development of
services for reproductive health. The family planning division was
disbanded in 1985. There is now one position, in the community health
branch, for a family planning consultant. The consultant is charged with
the major role in implementing the recommendations of the recently
completed report on adolescent health.''* The consultant has not been able
to develop an inventory of family planning clinics.

The sexually transmitted disease division has one MD position, two
non-MD epidemiologist positions, and one secretarial position. The division
is supposed to coordinate the development of a national strategy for the
control of sexually transmitted diseases. Resources are so tight that the
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division cannot even collate the contact-tracing procedures used across the
country. There are no resources available to repeat the Youth and AIDS
survey. Health and Welfare Canada recently let lapse the mandate of the
Expert Interdisciplinary Advisory Committee on Sexually Transmitted
Diseases (STDs) in Children and Youth (EIAC). There are no other advisory
committees on STDs.

These cutbacks in resources and leadership by Health and Welfare
Canada translate into a lack of a national strategy for reproductive health.
These cuts, in concert with other cutbacks in Health and Welfare programs
and diminished federal cash transfers, have left a national strategy for
reproductive health in a vacuum.

Enforcement of the Canada Health Act

The Canada Health Act details five criteria that provincial health
insurance plans must meet to be eligible for 100 percent of their estimated
federal contribution. Not all the provinces are complying with these five
criteria, but none is being penalized by the federal government. This
section outlines the current problems with enforcement of the Canada
Health Act.

Accessibility and Comprehensiveness

There are no clear answers to the question of what services provincial
health plans must provide. The definitions of accessibility and compre-
hensiveness depend on the meaning of the terms “medical necessity” or
“medically required” used in the Canada Health Act. All ten provincial and
both territorial ministries of health were contacted in the preparation of this
report. None of the provinces or territories has operationally defined either
of these terms.

This means that the law provides very little guidance about which
services the provinces should fund. No province has a due process for
deciding which services should be funded. As a result, decisions about the
funding of services depend largely on the political power of various groups
within the health care system. Furthermore, as documented earlier in this
report, individual doctors have considerable discretion as to which services
they wish to provide. In addition, there is little monitoring of their clinical
practice, especially in their private offices.''® As a result, some of the
services provided are useless (or even dangerous), while some beneficial
services may be completely unavailable.

For example, electronic monitoring of the fetus during labour is
performed routinely in some hospitals even though experimental studies
have concluded that it is useless and probably dangerous for women at low
or medium risk for complications.''® There is also high-quality scientific
evidence that the provision of a trained labour attendant or “doula” can
reduce the rate of complications from labour and delivery for single
women.''” However, there is at best scant provision of this service across
the country.
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Another barrier to a universal definition of medical necessity is that
health care and illness are, at least in part, cultural constructs. Lynn
Payer has documented that the French, Germans, British, and Americans
have very different approaches to certain health practices and illness
treatments.'’® It is commonplace for European health insurance, for
example, to cover “rest cures” at health spas. In fact there is very strong
evidence that relaxation and exercise can delay the onset of coronary heart
disease and some other illnesses.'"®

The word “medical” refers to care by doctors, although sometimes it is
misunderstood to be synonymous with “health.” Some health care services
delivered by non-medical personnel (non-physicians) may be very important
for a person’s health and therefore, arguably, medically necessary. For
example, a randomized study in Wales found that the use of public health
nurses reduced mortality for the elderly patients on the lists of general
practitioners.’® A Danish randomized study found that regular home
visiting by public health nurses to older persons reduced mortality and
rates of acute and chronic institutionalization.'”! Recently, a randomized
study in New Westminster, British Columbia, found that adding a health
promotion component (administered by a public health nurse) to the
present long-term care assessment process for the frail elderly could
markedly reduce the need for long-term care institutional services over 21
months of follow-up.'?

There may not be easy dividing lines between services that are
important for someone’s health and services that simply enhance well-
being. Cosmetic surgery (e.g., breast augmentation, liposuction) may
improve someone’s health by enhancing psychological well-being. However,
this does not necessarily mean that the service is medically necessary.
Most provinces do not insure plastic surgery that is strictly for cosmetic
purposes. Another example is IVF. Only Ontario provides full public
funding for IVF.

It seems clear that public funding cannot be provided for every service
that a given doctor may feel will improve the health of an individual patient.
When the medicare legislation'*® was passed by Parliament, however, the
essential list of services included only medical and hospital care.'** The
medical and hospital care to be provided was what was “medically required”
or “medically necessary.” It is impossible to enforce these criteria without
Parliament and the provinces further defining these terms.

Other Problems with Accessibility

The accessibility criterion refers to the establishment of fair procedures
for deciding the remuneration of physicians. British Columbia, Newfound-
land, Prince Edward Island, and the territories have not established such
mechanisms.

The accessibility criterion also refers to the need for provinces to
“provide for insured health services on uniform terms and conditions,”
which is usually interpreted as the antithesis of the approach known as



46 NRTs and the Health Care System

two-tiered medicine. However, this criterion could also be interpreted as
requiring the establishment of standards of practice so that similar patients
receive similar treatment.

Portability

The standard of portability should ensure that Canadians can receive
care under similar conditions in different parts of the country. Nine
provinces have signed an agreement whereby they will pay for care their
residents receive in other provinces at the rates prevailing in the other prov-
inces. Quebec has not signed this agreement. Quebec abides by the agree-
ment for hospital bills but not physicians’ services. The federal government
has not penalized Quebec for this breach of the Canada Health Act.

Universality

The provinces are theoretically free to raise the money for their health
programs in ways they see fit. However, there must not be financial
barriers that prevent access to insured services. Alberta and British
Columbia charge premiums for their health insurance plans. If a resident
of one of these provinces fails to pay the premiums, he or she may not be
denied services under the terms of the Canada Health Act. Rather, the
province has the option of pursuing the payment of premiums through legal
channels. The situation is analogous to one where someone fails to pay
income taxes. Revenue Canada may take such people to court, but they
may not be denied public services if they otherwise meet the criteria for
receiving them.

The Hall review of medicare in 1980 and other sources'?® have
suggested that some residents of these provinces are denied services
because they have not paid their premiums. The federal government has
not investigated this possible breach.

Penalties for Breaches

The Canada Health Act details specific penalties that may be imposed
on provinces that allow their hospitals or physicians to charge user fees.
The federal government deducts one dollar from their contribution for each
dollar of user fee allowed within the province. However, there are no
specific penalties for infringing the other program criteria of the Canada
Health Act. The federal government first has discretion about whether to
investigate a possible breach. Then the federal government has discretion
to conclude whether there has been a breach. Finally, even if the federal
government concludes that there has been a breach of one of the criteria,
it has discretion about the amount of the penalty.

In conclusion, it appears the federal government is not rigorously
enforcing the Canada Health Act. The accessibility and comprehensiveness
criteria are so poorly defined as to be unenforceable. Quebec appears to be
in breach of the portability criterion. Other provinces are in breach of the
accessibility criterion because they have not developed appropriate
mechanisms to negotiate with their physicians. The process for penalizing
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offending provinces allows so much discretion that political exigencies
could determine the federal government’'s response without this being
obvious in any way.

The Impact of Federal-Provincial Health Care Arrangements

Because of federal cutbacks and the recession, the provinces are
making their own cutbacks in funding to the providers of health care. As
a result, the provinces are loath to add new services. In particular, IVF is
considered by most provinces not to be “medically necessary,” despite the
lack of an operational definition for this term.

There are no mandatory national licensing and inspection agencies for
physicians or institutions. The Royal College of Physicians and Surgeons
does certify specialist physicians. These credentials are used by provincial
medical insurance plans to determine remuneration for some services and
by hospitals, which may restrict hospital privileges to those with
certification. Authority for licensing and thus determining medical
standards or guidelines'®® appears to lie with provincial licensing
organizations (e.g., provincial colleges of physicians and surgeons).

It is generally believed, however, that the expertise and political
balance necessary to come to consensus on standards are available only at
the national level. It is not possible for a provincial college unilaterally to
establish standards on IVF. When the College of Physicians and Surgeons
of Ontario (the wealthiest of all the provincial licensing authorities) wished
to establish standards for IVF, it sought out leaders from the SOGC and the
CFAS to assist it. The lack of formal national mechanisms for establishing
standards is currently hampering the development of quality assurance
programs.

Health and Welfare Canada has been withdrawing its leadership on
health care issues, making it less likely that national solutions will be
found. Neither the Conference of Deputy Ministers nor the other statutory
or voluntary agencies described earlier in this report has the staff or the
mandate to coordinate the development of standards for laboratories or
clinical practice.

Conclusions

New Developments in Canadian Health Policy

1. The health care system isn't nearly as important for the public’s
health as Canadians have come to believe.

2. The health care system is beset with a number of structural
inefficiencies.

3. The public still believes that doctors and hospitals are the most
important factors affecting health. The public also believes that the
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health care system is operated by doctors and administrators in an
efficient fashion.

Governments are attempting to develop broad social strategies for
health and to control the costs of health care. However, they find
themselves in conflict with the public and the providers of health
services. The public has different values and perceptions, and doctors
and hospitals have conflicting interests.

There is a substantial amount of inappropriate care delivered to
patients by doctors and other health care providers. Doctors are poor
communicators and often fail to elicit patient preferences for tests and
treatments. This problem results partly from the use of fee-for-service
as the principal mode of physician payment and partly from a lack of
mechanisms for quality assurance.

The implementation of quality assurance programs can improve the
quality of health care.

Changing Federal-Provincial Arrangements for Health Care

7.

10.

11.

12.

13.

It isn’t completely clear which level of government has jurisdiction over
health policy.

The federal government is cutting back its financial contribution to the
provinces for health care and its leadership in health policy.

Health and Welfare Canada has made cuts to both family planning
and sexually transmitted disease control.

It is not clear who is responsible for elaborating clinical standards for
reproductive health care.  Responsibility for monitoring and
enforcement of these standards is also not clear.

There is a leadership vacuum for the development of a national
strategy for reproductive health.

The Canada Health Act is not being scrupulously enforced. Several
provinces are in breach of the program criterion pertaining to
accessibility because they have not passed appropriate legislation
governing negotiations with their physicians. Quebec is in breach of
the portability criterion.

There are no clear rules in the Canada Health Act about which
services should be funded. There is no process outlined in the act for
determining which services should be provided. The Canada Health
Act requires provinces to cover services that are “medically required”
or “medically necessary.” However, no province or territory has
operationally defined these terms. The provinces make their decisions
about which services to fund without due process.
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Recommendations

This section outlines three recommendations and then discusses the

problem of the external costs of private IVF clinics.

1.

There is no clear process for determining standards of practice in the
Canadian health care system. If the Royal Commission wishes to
ensure that standards are elaborated, then it should convene a
meeting with representatives from Health and Welfare Canada, the
provinces and territories, provincial medical licensing organizations,
the Royal College of Physicians and Surgeons, the CMA, the CNA,
consumer organizations, and other relevant groups. The Royal
Commission should use the conference to help it determine a process
for standards elaboration, monitoring, and enforcement.

At present the provinces make decisions about which health services
to publicly fund on an ad hoc basis. The Canada Health Act requires
the provinces to provide services that are “medically necessary” or
“medically required.” However, no province or territory has
operationally defined these terms. The Royal Commission should
recommend a national conference of governments, health care
providers, and consumers to discuss a due process for determining
which health services should be publicly funded.

There are significant barriers that obstruct the funding of programs
that promote health or prevent illness. If the Royal Commission
wishes to ensure that new programs are funded to prevent infertility
or enhance reproductive health, it will have to make specific
recommendations in this regard.

The Externalities of IVF

Professor Robert Evans of the University of British Columbia has

defined an externality as follows:

One person or organization's behaviour may affect others, independent
of any voluntary transaction. My playing of loud music at night disturbs
your sleep; my refusal to be immunized increases your chances of
getting polio; my failure to wear seat belts increases your taxes to pay
my hospital bills. Conversely my beautiful garden not only gives you
pleasure, but raises your property value. Insofar as my behaviour fails
to take account of such effects, because others have no way to induce
me to respond to their preferences, I will (from a society-wide
perspective) over-(under)indulge in activities with negative (positive)
externalities.'*”

If IVF services were not fully paid for from the public purse (as is the

case in nine provinces and both territories), there would still be external
costs imposed on the public system. In other words, there would be at
least two types of externalities to privately funded IVF.
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First, there might be medical complications associated with the
procedures (e.g., laparoscopy) and drugs used for IVF. For example, in the
rare event that a woman suffered a heart attack while having an IVF
procedure, leaving her brain dead on a respirator, the publicly funded
health care system would be left to pick up costs of the treatment. There
might also be significant social welfare costs involved in caring for any
children she might have previously adopted or borne. In fact, one might
argue that a private IVF system could not operate without the public
system as a back-up.

Second, there are probably increased costs associated with children
conceived through IVF. Because more than one embryo is typically
implanted during an IVF cycle, the frequency of multiple births is much
higher than in cases where births result from natural conception.'*® As a
consequence of these multiple births, there are more Caesarian sections,
more premature deliveries, and more low birthweight (less than 2 500
grams) and very low birthweight (less than 1 500 grams) babies all resulting
in increased health care and social costs for the publicly funded system.

Furthermore, there are long-term effects associated with prematurity
and low birthweight. A number of studies have shown that these children
are much more likely than those of normal birthweight to suffer from both
major'*® and more subtle physical and psychological disturbances.

Among the many methods that might be used to deal with this
situation are the following:

1. Do nothing
This would result in the external costs of IVF being borne by the
public sector.

2. Providers pay a licence fee
If a regulatory agency were created (as in the United Kingdom), private
IVF clinics could be required to pay an annual licensing fee. The fee
could be established to meet the true costs of collecting data from the
facility, administering the licensing agency, and paying for the
externalities of IVF.

3. Infertile women (couples) pay a special fee to the government for
each IVF cycle
An actuarially-sound fee could be calculated for each cycle of IVF. The
woman or couple undergoing the procedure would pay this fee to the
provincial ministry of health. It should be possible to calculate the
costs associated with the implantation of one, two, or three or more
embryos, and the fee could vary according to the number implanted.

Option #1 is used for cosmetic plastic surgery. These procedures (with
few exceptions) are not covered by public health insurance. However, they
do inevitably engender complications (even with the most proficient
practitioners), which result in the consumption of publicly funded health
care services.
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IVF is somewhat different from cosmetic surgery, however, because
there are potential complications involving the children as well as the
mother (the primary patient). Furthermore, the major complications for
children relate to multiple births which are a result of couples’ and
physicians’ attempts to maximize the success of the procedure. It could be
argued, therefore, that the success of a commercial operation is dependent
upon the existence of a publicly funded health care system. This would
support the concept of a fee levied on the facility. This could vary according
to the average number of embryos implanted.
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Executive Summary

Decisions on health care funding of new technologies have been
partisan, fragmented, and ad hoc. Development, diffusion, and
ultimately accessibility are accountable to society at large concerning
equity, social and ethical impact, and allocation of increasingly limited
financial resources.

Mechanisms exist to control diffusion of expensive technologies
(e.g., fee-for-service schedules); however, assessment of the technologies,
and their various effects, has followed their development. Once
assessment does begin, it is unrealistic to assume that development and
diffusion of technologies will pause till the results are in.

In the context of the need for evaluation of technology that would
take into account the complexities of development within an ongoing
social context, that would consider equity, economic, legal and ethical
as well as political components, the present study was timely and
appropriate. The object of the study was to provide a critical appraisal
of a health technology decision model. The model, with social
components encompassing population at risk, population impact, costs,
technology assessment, and ethical/ legal/social/political implications,
was intended to offer an empirical foundation to assess technology
decisions.

This paper was completed for the Royal Commission on New Reproductive Technologies in May 1992,
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The method of study involved, first of all, an extensive
multidisciplinary literature search using North American and European
data bases. This revealed over 1 300 related articles. From these, 173
directly related studies were examined in depth to test the model and
assess the status of the literature. The model's key dimensions were
applied to 173 studies of health care decision making.

Included in the evaluation was a tabular measure of articles from
a theoretical/analytical, empirical, or editorial/ personal viewpoint. Only
five percent of the articles were empirically based. More such work
needs to be undertaken to determine how decisions regarding public
policy should be made to better serve the public interest. Another
section of general comment regarding the technical feasibility of
developing a mathematical model based on the suggested conceptual
model ends the paper.

Introduction

Decisions regarding technology are made daily by practitioners,
administrators, and policy makers. Ideally, decisions regarding health
technology should be based on evidence from comprehensive assessment
— that is, information on the safety, effectiveness, costs, and ethical, legal,
and social implications of the particular technology under consideration.
Reality proves otherwise; the large majority of technological innovations in
health care are in use long before any systematic assessment has taken
place. Sometimes, at the second- or third-generation level, technologies are
found to be ineffective, or even unsafe, after belated assessment. The
Canadian Standards Association tests medical devices for safety, and the
Canadian Food and Drug Administration polices the safety testing of
pharmaceutical products (acting as the regulator). However, the effective-
ness studies made available to health care providers are usually
undertaken by the research staff of the manufacturer or the
pharmaceutical company. There is thus a serious conflict of interest that
compromises the credibility of the evidence.

The role governments play in the development and diffusion of
technology is clearly an influential one, especially in health care. It spans
a wide range of levels of involvement — from supporting the development
of technologies through funding of research in basic sciences, to regulating
the marketing of certain technologies and licensing of facilities for the
provision of certain technological services, to paying for such services
through public funds (medical insurance). Yet these policy decisions are
most often made in the absence of accurate information on the specific as
well as general implications of such technological development or diffusion.
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Background

Decisions about who will get how much of what in health care are
made mostly in an ad hoc fashion, with different motives operating for the
different levels of decision makers. Although some mechanisms exist for
influencing technological adoption and diffusion, such as regulation under
special programs for the purchase of expensive technologies (Deber et al.
1988) or fee-for-service schedules that signal what services can be provided
and how much the payment will be (Evans 1982), policy mechanisms at
present are neither coordinated nor applied consistently to ensure
predefined and publicly articulated health goals. Moreover, prospective
assessment of the consequences of technology decisions has not been part
of the decision-making process.

The determination of whether decisions pertaining to new reproductive
technologies are more rationalized than decisions for other health
technologies is an important research question, but one beyond the scope
of the present study. The popular assumption, however, is that the
consequences — especially ethical — of new reproductive technologies are
potentially more serious than those of the average health technology
decision. Therefore, an understanding of how allocative decisions regarding
resources for medical technology in general are made would be extremely
helpful in understanding specific decisions regarding reproductive
technologies.

Although it would be prohibitive to undertake extensive technology
assessment work every time a resource allocation or other policy decision
had to be made, it would be desirable to make decisions based on informed
judgments about the clinical, fiscal, and social impact of health technology
before it is widely adopted and extensively used. Thus, in a pilot study on
technology adoption and diffusion (Kazanjian and Friesen 1990), the
present authors examined the feasibility of developing a taxonomy to
classify emerging and existing technologies. Taxonomy involves
identification of an object, recognition of its specific limits, placing it within
its natural groups, and constructing classifications that as near as possible
show the course of evolution within a group (Cain 1959). We reviewed a
vast and rapidly increasing literature in the area of technology assessment
and, in a more limited fashion, the clinical literature pertaining to two
broad categories — laboratory tests and imaging devices — and also the
literature on taxonomy development. Part of the conclusion from that
study was that neither the inherent characteristics of health care
technologies nor their assumed properties lend themselves to taxonomic
classification. The decision maker confronted with an allocation or other
technology decision has very little use for the highly technical information
specific to the attributes of one or another technology; a decision tool was
needed to quantify the relative merits of technologies under consideration.
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Framework for Technology Decisions

Confronted with a choice among several technologies, the policy maker
has a number of possible alternatives (Churchill 1987):

1. refuse to consider the particular merits of each technology, and
simply divide the resources equally so that each gets equal
shares of (most likely) inadequate resources;

2. consider resource requirements of each technology and give each
an equal percentage of its request so that relative resource
requirements are allocated to all;

3. choose technology that will assist the neediest or the most ill,
that is, technology that would seek to rescue those nearest to
death;

4. choose technology that promises long-range efficiency and
effectiveness, that is, a technology that does not entail expensive
or ineffective rescue efforts;

5. choose technology that will effectively help the largest number of
persons, that is, technology that seeks the greatest good for the
greatest number;

6. choose the technology of greatest value to those whose condition
is caused or exacerbated by previous social or economic
injustices — that is, use the principle of restorative justice;

7. choose technology of service to those who have previously been
treated or to whom one owes fidelity due to past obligations —
that is, honour long-standing obligations; and

8. use the lottery approach and draw the “winner” from a hat.

Given the high stakes involved, in the sense that the entire population
in a jurisdiction is affected by government policy decisions, selecting an
alternative that includes equity and utility and is also grounded in
principles of social justice seems the most appropriate. A decision
framework that reflects these attributes and rationalizes choices between
technologies in terms of equity and utility is arguably more useful than a
priority classification scheme that is divorced from considerations of health
consequences of the technology.

The rationale for the development of our health technology decision
framework was centred on principles of justice in health care: equitable
access to all effective health care that society can afford. That the decision
maker employs norms of utility as well as equity in making a decision is
implied. Neither of these lends itself to easy formulation of policy. Some
adjudication and interpretation is needed to translate principles into action;
how much technology and for whom?
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The practitioner is most motivated by clinical efficacy, the
administrator by fiscal and other resource implications that affect quality
of care, and the government agency by budgetary restrictions (i.e.,
economic efficiency). Although each is engaged in what would be
considered proper or ethical behaviour, all of the above behaviours are
based on principles of ethical individualism that are deeply rooted in North
American culture (Churchill 1987). Such principles are operant in all
Canadian health care decision making,.

The individual and society cannot be treated separately, or given
different moral priorities, because they are complementary realities.
Individuals develop a socially defined sense of selfhood, in which no one
person has a prior entitlement to health (services) based on social differ-
ences. However, given society’s finite resources, an equitable health system
is concerned with the provision of effective care it can reasonably afford.
Such a perspective for the provision of health services rests on basic
principles of social justice pertaining to the collective welfare of society.

Using the humanist perspective as theoretical underpinning, and the
empirical evidence from our previous pilot study indicating the futility of
any attempt to consistently link either inherent attributes of the technology
to its diffusion, or health care technology diffusion to the prevalence of
disease, a preliminary decision framework was developed using five key
dimensions (Table 1). The first four — population at risk, population
impact, costs, and ethical/legal/social/political implications — are societal
responses to the particular technologies of concern. The fifth component,
technology assessment activity, is a descriptive element included to provide
a “quality of medical knowledge” perspective, incorporating information on
the quality of the assessment evidence and its degree of convergence.

The purpose of such a conceptual model is to provide an empirical,
evidence-based foundation to technology decisions, demystifying a
heretofore undefined and generally misunderstood phenomenon.

The term “population at risk” takes into account the magnitude of the
health concern related to the technologies, indicated by prevalence, severity
of illness, and other such epidemiologic measures in that jurisdiction. For
example, acquired immunodeficiency syndrome (AIDS) affects a relatively
small proportion of the population (prevalence), but its effect is fatal
(severity); in comparison, arthritis affects a much larger proportion of
people, but the debilitating effects are generally mild to moderate or severe.

“Population impact” takes into account the known expected health
consequences of the technological intervention indicated by comprehensive
general health status measures. Although a person suffering from heart
disease will experience various levels of functional disability, a person
diagnosed HIV (human immunodeficiency virus) positive may have years of
symptom-free and disability-free existence. Thus, a measure of the change
in quality of life over the life expectancy of the respective cohorts affected
by each of the technologies provides another policy component. This
second dimension of the framework, combined with the first (population at
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risk), expresses considerations of utility — the greatest good for the
greatest number — the selection being made not between individuals but
among categories of health concerns.

The cost component of the decision framework includes what society
can reasonably afford. Aggregate costs of each of the technologies, costs of
alternatives to the technologies and more specific measures of costs per
well-year of life are possible measures of fiscal implications. The answer to
the question of how society arrives at decisions about what it can afford is
avery important but opaque one. How a government agency arrives at that
same decision appears to be somewhat less opaque. Finite financial
resources set the parameters; principles of distributive justice serve to
eliminate any social ordering. Yet even here, public perception and special-
interest lobbying affect decisions.

No rational health technology policy decision can be taken without at
least cursory consideration of the social, political, ethical, and legal
ramifications of that decision. Although it may be possible to clearly
delineate legal implications, the other three aspects are not so clearly
identifiable. However, the weight carried by political considerations may be
enormous. Rational decisions would be made by weighing the political
consequences of making a choice versus not making that choice. Social
implications are generally more difficult to define than the political, and
less likely to incite prompt government action, yet they tend to yield
longer-term consequences and can be considerably more serious than any
of the others. Perhaps the least well understood, and therefore the most
neglected, sub-component is ethical consequences of health technology
decisions. Although the field of bioethics is acquiring a higher profile,
ethical considerations are not routinely incorporated in official guidelines
or protocols for deciding about health technologies.

The final component, technology assessment activity, is different from
the other four in that it indicates the level of scientific knowledge that acts
as backdrop to the decision. Whereas most of the research in technology
diffusion. assumes that the mere existence of technology assessment will
influence diffusion, it generally fails to separate the three levels of
stakeholders in technology assessment (Fodor 1988; McGivney and
Schneider 1988; Peddecord et al. 1988). Physicians, facility administrators,
and government officials look to technology assessment for different
reasons and, therefore, assessment has a different function for each of the
groups. (The role of the public is omitted from this discussion for the sake
of brevity.) New information from technology assessment may affect
physicians’ clinical behaviour, could help the administrator in acquisition
decisions, and should assist the government agency in reimbursement or
regulatory policy making.
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The temporal order of evaluation-decision is also very different for each
of the stakeholders. For the policy maker, ideally the assessment should
precede policy formulation. In actuality, it rarely, if ever, does. For the
administrator, the information is sought only when it affects that particular
institution. For the physician, the information is useful when it affects
medical practice. It makes sense that clinical evaluation of medical and
surgical procedures should precede their widespread use. This order also
holds true for regulatory bodies such as the Canadian Standards
Association and Canadian Food and Drug Administration, whose mandate
is to establish safety and efficacy before releasing devices and drugs. But
it does not make sense to suggest that all government financing and
insurance coverage policies should be based on locally undertaken primary
assessment of each technology when that information may already exist in
other jurisdictions (Davis 1986).

There are ten identified sources of influence in the adoption or
abandonment of health technology (Institute of Medicine 1985), of which
environmental constraints and incentives are the major ones susceptible
to policy influence. It may therefore be more efficient for the policy maker
to develop such incentive and disincentive policies first, based on a
synthetic evaluation of available knowledge, and subsequently call for more
serious primary assessment efforts, if required. It is unrealistic to believe
that technology diffusion would stop while extensive evaluation is
undertaken. The last dimension of the decision framework, technology
assessment activity, is used to qualify the four preceding components and
alerts the policy maker to the relative assessment status of each
technology.

Objective and Scope of Study

The objective of the present study was to provide a critical appraisal
of the literature on each of the dimensions developed in the preliminary
health technology decision model. We anticipate this model could
ultimately provide a framework to analyze decision making pertaining to the
allocation of resources for health technologies. A critical appraisal of the
literature examined the quality and volume of the evidence pertaining to the
conceptual model, establishing the feasibility of its empirical application.
In addition, the literature review delineated the evidence on how decision-
making processes evolve and on what type of information is sought by
persons making clinical, administrative, or public policy decisions.

Although beyond the scope of the present study, the extension of such
work would lead to the development of quantitative measures — new or
already existing — that could be combined to develop a mathematical
model to estimate “global scores” for health technologies under
consideration when decisions necessitating choices between technologies
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must be made. The purpose of a mathematical model, once developed,
would be to facilitate the ways in which global scores can be applied to
establish priorities. Such measures would indicate the broader socio-
medical value of technologies which, although unrelated, may be competing
for the same limited resources.

Methodology

The literature review proceeded in four phases. The first phase
involved identifying relevant sources of information on literature related to
decision making in health care. To do this, librarians from a variety of
disciplines were contacted and interviewed to determine which data bases
would yield comprehensive and relevant results. Fifteen data bases
representing social science, biomedical, scientific, feminist' and business
literature were recommended. Twelve of these are North American data
bases and include the following: ABI/INFORM; US Political Science
Documents; Management Contents; Economic Literature Index; PAIS
International; Sociological Abstracts; MEDLINE; Health Planning and
Administration; Biobusiness; NTIS; MATHSCI; and Health Periodicals
Database. The other three data bases are European and include:
FRANCIS; PASCAL; and Bioethics. A concise description of each data base
follows.

North American Data Bases

ABI/INFORM

ABI/INFORM contains more than 480 000 citations, with abstracts,
to the periodical literature of business and management. It covers over 800
international periodicals in these subject areas: accounting and auditing;
economics; electronic data processing systems and information science:
engineering management; finance and financial management; health care;
law and taxation; management science; marketing; advertising and sales
management; personnel, employee benefits, and labour relations; banking;
insurance; public administration and government.

A hierarchical classification system allows users to create broad
topical subsets before applying specific search terms. Five areas are
covered by the classification codes: business environment (e.g., economic
conditions, social policy); management function (e.g., public relations,
planning, information management); industries and markets; article
treatment (e.g., company-specific, product-specific); and what the
organization does (e.g., small business, non-profit institution).
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US POLITICAL SCIENCE DOCUMENTS

This data base provides detailed abstracts and indexing from
approximately 150 of the major American journals publishing scholarly
articles in the broad area of political science. Coverage includes such
specific areas as: foreign policy; international relations; behavioural
sciences; public administration; economics; law and contemporary
problems; world politics; and all areas of political science, including theory
and methodology. This data base is of particular interest to the academic
community, providing a central source from which to access significant
research results in the political, social, and policy sciences.

MANAGEMENT CONTENTS

The Management Contents data base provides current information on
a variety of business- and management-related topics to aid individuals in
business, consulting firms, educational institutions, government agencies,
government bureaus, and libraries in decision making and forecasting.
Articles from over 140 U.S. and international journals, as well as
conference proceedings, transactions, business course materials,
newsletters, and research reports are fully indexed and abstracted to
provide up-to-date information in the areas of: finance and economics
(including accounting, banking, and managerial economics); industry
(including commodities and goods, production, and industrial relations);
and management and administration (including public administration,
planning, decision science, human resource development, management
philosophy, operations research, and marketing).

ECONOMIC LITERATURE INDEX

The Economic Literature Index is an index of journal articles and book
reviews from 300 economics journals and from approximately 200
monographs per year. It covers: general economic theory, history, and
systems; economic growth, development, planning, and fluctuations;
quantitative economic methods and data; international economics;
domestic monetary and financial theory and institutions; administration,
business finance, marketing, and accounting; industrial organization,
technological change, and industry studies; agriculture and natural
resources; manpower, labour, and population; welfare programs; consumer
economics; and urban and regional economics. Since June 1984, abstracts
from selected journals have been added to approximately 25 percent of the
records in the file. The descriptive abstracts are approximately 100 words
in length and are written by the author or editor of the journal article; all
are in English. The data base corresponds to the index section of the
quarterly Journal of Economic Literature and to the annual Index of
Economic Articles.
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PAIS INTERNATIONAL

PAIS International is a U.S.-based bibliographic index to the public
policy literature of business, economics, finance, law, international
relations, government, social sciences and political issues, and the making
and evaluating of public policy. It provides references in English to
material published worldwide in any of six languages: English; French;
German,; Italian; Portuguese; and Spanish. Approximately 60 percent of the
items indexed were originally published in English. It covers printed
material in all formats: periodical articles; books; state, local, federal, and
non-U.S. government documents; committee hearings; pamphlets; and the
reports of public and private organizations. PAIS International provides
comprehensive coverage of all issues of public policy relating to social,
economic, or political problems, including: taxation; multinational
corporations; banking; labour; insurance; crime; health; international
relations; international trade; and specific industries. It is an enhanced
compilation of two print publications: PAIS Bulletin and PAIS Foreign
Language Index.

SOCIOLOGICAL ABSTRACTS

Sociological Abstracts covers the world’s literature in sociology and
related disciplines in the social and behavioural sciences. Over 1 600
journals and other serial publications are scanned each year to provide
coverage of original research, reviews, discussions, monographic
publications, panel discussions, case studies, conference papers, and
dissertations.

MEDLINE

MEDLINE, produced by the U.S. National Library of Medicine, provides
access to worldwide biomedical literature, including research, clinical
practice, administration, policy issues, and health care services. MEDLINE
corresponds to three print indexes: Index Medicus;, Index to Dental
Literature; and International Nursing Index. MEDLINE covers virtually every
subject in the broad field of biomedicine, indexing articles from over 3 000
international journals published in the United States and 70 other
countries. Citations to chapters or articles from selected monographs are
also included from May 1976 through 1981.

HEALTH PLANNING AND ADMINISTRATION

Health Planning and Administration, produced by the U.S. National
Library of Medicine, contains approximately 500 000 citations to the
worldwide literature on health care delivery. It covers: health care
planning and facilities; health insurance; and the aspects of financial
management, personnel administration, manpower planning, and licensure
and accreditation that apply to the delivery of health care. References in
Health Planning and Administration are drawn in part from MEDLINE and
from the American Hospital Association's Hospital Literature Index.
Documents from the National Health Planning Information Center are
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included, as well as additional journals of special importance to the health
care field.

BIOBUSINESS

Biobusiness contains approximately 164 000 citations, with abstracts,
to the worldwide periodical literature on business applications of biological
and biomedical research. It covers: agriculture and forestry; food
technology; genetic engineering; pharmaceutical products; and other
industries affected by biotechnological developments. It also covers patents
in such areas as: immunological testing; food processing; and fishing.
Each patent record includes: inventor’s name and address; patent title and
number; patent classes; date granted; and assignee. Sources are journals,
books, newsletters, monographs, and conference proceedings.

NTIS

NTIS contains approximately 1.4 million citations, most with abstracts,
to unrestricted technical reports from U.S. and non-U.S. government-
sponsored research, development, and engineering analyses. The
unpublished U.S. reports are prepared by federal, state, and local agencies
and their contractors or grantees. Major areas covered include: the
biological, social, and physical sciences; mathematics; engineering; and
business information. The data base includes: announcements of
computer-readable software and data files; U.S. government-owned
inventions available for licensing; selected reprints; federally sponsored
translations; and non-English-language reports. It corresponds to the
biweekly publication Government Reports Announcement & Index and, in
part, to the weekly Abstract Newsletters.

MATHSCI

MATHSCI contains evaluative reviews and abstracts of the
international research literature in mathematics, computer science,
statistics, econometrics, and applications in areas such as physics,
engineering, biology, and information systems. MATHSCI has seven
subfiles on-line:  Mathematical Reviews and Current Mathematical
Publications, published by the American Mathematical Society; ACM Guide
to Computing Literature and Computing Reviews, published by the
Association for Computing Machinery; Technical Reports in Computer
Science, compiled by Stanford University; Cwrrent Index to Statistics,
published by the American Statistical Association and Institute of
Mathematical Statistics; and Index to Statistics and Probability (Tukey), by
Tukey and Ross. The combined coverage of the seven subfiles is very
comprehensive. Approximately 600 journals are reviewed from cover to
cover and 2 500 journals are examined selectively. In addition, over 10 000
monographs, conference proceedings, theses, and technical reports are
reviewed annually.
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HEALTH PERIODICALS DATABASE

Health Periodicals Database provides indexing and full text of journals
covering a broad range of health subjects and issues. Subjects include:
prenatal care; dieting; drug abuse; AIDS; biotechnology; cardiovascular
disease; environment; public health; safety; paramedical professions; sports
medicine; substance abuse; toxicology; and much more. Articles are
collected from core health, fitness, and nutrition publications. The data
base provides a valuable resource for: corporate; medical; and legal
librarians; human resources professionals; and product analysts.

CUADRA

The CUADRA data base contains descriptions of about 5 000 data
bases worldwide, including over 4 500 on-line data bases and over 950
portable ones (i.e., data bases available on CD-ROM, diskette, and magnetic
tape).

Each entry provides: the data base name; classification (Audio,
Bibliographic, Full Text, Full Text/Images, Images, Numeric, Referral,
Software, Textual-Numeric, Video); data base producer or information
provider; on-line services or vendors through which the data base can be
accessed or purchased; content description; subject; language; geographic
coverage; time span; frequency of updating; and, as applicable, conditions
of access or price. For portable data bases, CUADRA also covers: format
(e.g., High Sierra or ISO 9660 for CD-ROMs, number and size for diskettes):
hardware and software requirements; and corresponding on-line and
printed information sources. CUADRA includes addresses and contact
numbers for data base producers and information providers and for on-line
services or vendors. It corresponds to the printed Directory of Online
Databases and Directory of Portable Databases.

European Data Bases

FRANCIS

FRANCIS is a leading bibliographical data base of the human, social,
and economic sciences. Coverage includes both the human sciences and
the social sciences. The data base language is French, with English,
German, and Spanish descriptors.

BIOETHICS

This is an international data base on biomedical ethics, including:
coverage of health policy; neonatology; doctor-patient relationships;
reproductive contraception; abortion; reproductive technology; genetic
engineering; experiments on humans; artificial and implanted tissue; and
problems related to death and violence. The data base is in English and
French.
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PASCAL

PASCAL contains about 8 million citations, with abstracts, to the
worldwide literature in science, technology and medicine. It covers:
applied science; biomedicine; chemistry; computer science; earth sciences;
engineering; fundamental and applied biology; marine science; mathema-
tics; medicine; physics; psychology; and space science. Sources include:
books; theses; reports; conference proceedings; and more than 4 500
periodicals.

Literature Review

During the second phase of the review, lists of key words were created,
using the controlled vocabulary of the respective data bases. Next, search
strategies for each data base were developed. Following from this, extensive
searches were executed using Boolean logic.? It should be pointed out that
the terms decision making, health policy and public policy are the subject
of many literatures; to ensure the applicability of the literature to the needs
of this study, the authors limited searching to articles where decision
making, health policy, and public policy were the focus of the article.
(Please see Appendix 1 for details of the search strategies and the results
of searches for 10 data bases.) The final stage of the literature review
involved selection of relevant articles and critical appraisal, which
considered a variety of factors including: theoretical grounding; empirical
evidence; methodological rigour; clarity of findings; and convergence of
findings with other work.

Results

The literature review yielded approximately 1 300 abstracts related to
decision making in health care (after overlap in articles was eliminated).
Tables 2 to 4 outline the results from three of the data base searches. In
Table 2 the results from the search of ABI/INFORM indicate that, though
there were a total of 28 214 articles with a focus on decision making, only
1 502 (5%) of the articles were related to decision making in health care.
In Table 3 the results from the search of MEDLINE show there were 3 658
articles related to decision making or policy, and the results from the
Health Planning and Administration data base search (Table 4) reveal 5 434
articles related to decision making or policy.
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Table 2. ABI/INFORM Data Base Search

Decision/Policy related to health priorities (search
limited to 1990-92)

No. of

Data base Search word(s) articles

ABI/INFORM

(1986 -

Nov. 1991) Decision/policy 28 214

Decision/policy related to health care 1502
Decision/policy related to health care ‘and’
population health/population impact 149
Decision/policy related to health care ‘and’
economics 61
Decision/policy related to health care ‘and’
technology assessment 48
Decision/policy related to health care ‘and’ law 200
Decision/policy related to health care ‘and’
politics 29
Decision/policy related to health care ‘and’
ethics 28
Table 3. MEDLINE Data Base Search

No. of

Data base  Search word(s) articles

MEDLINE

(1987 -

Jan. 1992)  Decision/policy 3 658
Decision/policy related to delivery of health care 33
Decision/policy related to costs/cost benefit
analysis 107
Decision/policy related to health 16
Decision/policy related to health care rationing 43
Decision/policy related to health facilities 19
Decision/policy related to health planning (search
limited to 1990-92) 17

11
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Table 3. (contd)

No. of
Data base Search word(s) articles

Decision/policy related to health resources
(search limited to 1990-92) 19
Decision/policy related to health services
(search limited to 1990-92) 26
Decision/policy related to health services
research 35
Decision/policy related to health status
indicators (search limited to 1990-92) 14
Decision/policy related to health surveys 16
Degision/policy related to technology
assessment 50
Decision/policy related to population surveillance 4
Decision/policy related to medical ethics 149

Table 4. Health Planning and Administration Data Base Search*

No. of
Data base Search word(s) articles
Health Data Base
(1975 -
Jan. 1992) Decision/policy 5 434
Decision/policy related to delivery of health care 33

Decision/policy related to costs/cost benefit analysis 69

Decision/policy related to health 14
Decision/policy related to health care rationing 11
Decision/policy related to health care facilities 11

Decision/Policy related to health priorities (search
limited to 1990-92) 16

Decision/policy related to health resources (search
limited to 1990-92) 25




86 NRTs and the Health Care System

Table 4. (contd)
No. of
Data base Search word(s) articles
Decision/policy related to health services
(search limited to 1990-92) 4
Decision/policy related to health services 27
research
Decision/policy related to health status
indicators (search limited to 1990-92) 4
Decision/policy related to health surveys 4
Decision/policy related to technology 49
assessment
Decision/policy related to population 8
surveillance
Decision/policy related to medical ethics 25
* OQverlap between Health data base and MEDLINE was eliminated in this
search.

Descriptive Analysis

Although 1 300 abstracts were reviewed, only a small proportion (13%)
were actually relevant to the particular focus of the study. These 13% (173
articles) were examined in depth (see Table 5). Entire articles were
retrieved for the most part (160 articles); however, in 13 of the cases the
authors only had access to abstracts.

Articles were categorized as either theoretical/analytical, editorial/
personal viewpoint, or empirical. Approximately 51% of the articles were
theoretical/analytical in nature; 44% were editorial or personal viewpoints
(Table 5 shows data, article by article); 5% of the articles were empirically
based. With respect to focus, it should be pointed out that most of the
literature addressed more than one dimension, as follows: 55 of the articles
(32%) discussed the role of economics; 88 of the articles (51%) discussed
the role of ethics/equity; 42 of the articles (24%) discussed the role of
political and legal factors; 57 of the articles (33%) discussed the role of
social factors; 41 (24%) of the articles discussed the role of epidemiologic
factors (population at risk, population impact); and 54 (31%) of the articles
discussed the role of technology assessment activities.
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Table 5. Analysis of Articles Reviewed

Tech-

nology

Ethical/ Legal/ Epidemi- assess-

Author(s) Economic equity political Social ologic ment

Aaron & Schwartz
(1990) P

Adams (1988) P
Allen (1991) P P

American Medical
Association (1991)

Balk (1990) T T

Banta & Andreasen
(1990)

Banta et al. (1987)
Battista (1989)
Begin (1989) T T T

Behrens & Henke
(1988) P

Benjamin (1990) T
Berman et al. (1990) P
Berwick (1988) P

Binney & Estes
(1988) T T

Bjork & Rosén (1991)
Blank (1984)
Blank (1988)

Bloche & Cournos
(1990) T T T T T

Blumstein (1976)
Bowie (1991) P
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Table 5. (cont'd)

Author(s)

Tech-

nology

Ethical/ Legal/ Epidemi- assess-
Economic equity political Social ologic ment

Bozeman & Rossini
(1979)

Brehm & Mullner
(1989)

Brody (1988)
Brody et al. (1991)
Brown (1991)
Bucci (1991)

Burt (1977)
Callahan (1988)
Callahan (1991)
Calltorp (1988)
Capron (1989)

Chana & Lundstrom
(1990)

Chapman (1985)
Connelly (1991)
Crane (1988)
Crichton (1989)

Danis & Churchill
(1991)

Deber & Goel (1990)
Deber et al. (1988)

Detsky & Naglie
(1990)

de Wachter (1988)
Drane (1988)

7
-
2 P P
E
T 0 T T T
P
P
P P P P P
P P
E
P P P
P P
P P
P P P
.
.
T
.
T T
T T
T T T T T
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Table 5. (cont'd)

Tech-
nology
Ethical/ Legal/ Epidemi- assess-
Author(s) Economic equity political Social ologic ment
Drummond (1987a) T T
Drummond (1987b) P
Drummond (1989) T T
Drummond (1990) T
Duff & Campbell
(1980) P P
Duggan (1989) P P P P
Eddy (1990a) P
Eddy (1990b) P
Eddy (1990c) P P P
Eddy (1991a) P P
Eddy (1991b) P P P P
Eddy (1991c) P P P P
Eisenberg (1989) T
Ellencweig (1988) T
Emery &
Schneiderman (1989) T T
Emson (1991) P P P
Etzioni (1975) P P
Etzioni (1991) P P P
Evans (1990) T T
Evans (1983) T
Feeny & Stoddart
(1988) T
Feldstein (1990) T T T T

Fox & Leichter (1991) T T T
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Table 5. (cont'd)
Tech-
nology
Ethical/ Legal/ Epidemi- assess-
Author(s) Economic equity political Social ologic ment
France (1988) T
Friedman (1987) P P
Friedman (1989) P
Fuchs & Barber
(1990) =
Gafni (1991) T
Garber & Wagner
(1991) T T T
Gemmette (1991) T T T
Ginzberg (1982) P
Goldberg (1988) E E E E
Golding (1984)
Grannemann (1991) T T
Gula (1990) T T
Haan (1991) T T
Hadorn (1991a) T T T T
Hadorn (1991b) T
Hakulinen & Hakama
(1991) T
Halstead et al. (1991) T
Hayry (1991) T
Ikegami (1988) T
Jacobson &
Rosenquist (1988) T
Jennett (1988a) T T
Jennett (1988b) T
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Table 5. (contd)

Tech-

nology

Ethical/ Legal/ Epidemi- assess-

Author(s) Economic equity political Social ologic ment

Kaplan & Anderson
(1988) T

Kelly (1990) . P
Kelsey (1975) P
Kilner (1988)

U +H4 UV U
—
—

King (1990)
Klein (1989)
Klein (1990) T
Koska (1991)

Krahn & Detsky
(1992) P P

Lamm (1987) P P
Lamm (1989)

Lamm (1990)

Lan (1987)

Larson (1989)

Laupacis (1992) T T T

- 4 U O

Levey (1990) P

Levkoff & Wetle
(1989) E E E

Lomas (1990) T

Loomes & McKenzie
(1989) T

Maher (1991) T T
Marmor (1990)
McCormack (1988) T T T
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Table 5. (cont'd)

Tech-

nology

Ethical/ Legal/ Epidemi- assess-

Author(s) Economic equity political Social ologic ment

McGivney &
Schneider (1988) T

Mechanic (1976)

Mechanic (1989)

Menzel (1990)

Molloy et al. (1991) E
Momeyer (1990)

v 4 m +4 T© ©
m
m

Morey (1988)

Murphy & Matchar
(1990) T

—‘
-—
_'

Myers (1977)
Natiello (1988) P P

Neuhauser & Napier
(1989) P

O'Malley (1991) E E
Omenn (1990) T T
Oster (1988)

Paris & O’Connell
(1991) P P P P P

Parker (1990) T
Pefia-Mohr (1987) T
Read (1990) P P P

Reagan (1989) P

Reiser (1992) T T

Relman (1990) P
Rettig (1989) T T
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Table 5. (cont'd)

Tech-
nology
Ethical/ Legal/ Epidemi- assess-
Author(s) Economic equity political Social ologic ment
Reynolds (1989) T T T T T
Rice (1989) T T
Rodin & Collins
(1991) T T T T
Ross (1991) P
Rossiter (1990) P
Rothschild (1990) P
Russell & Sisk (1988) T
Rutten & Banta
(1988) T
Sabatino (1991) P P
Salter (1991) P P P P P
Schweitzer (1990) P
Shannon (1987) P P
Sidel (1987) P
Siegler (1985) P P P
Sisk (1987) P
Smith (1989) P P P
Starr (1975) P
Steinwachs (1989) T
Svanstrom (1988) P
Tanneberger (1988) T
Thompson &
Milunsky (1979) T T T

Tokarski (1990)
Torrance (1987) T
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Table 5. (cont'd)

Tech-

nology

Ethical/ Legal/ Epidemi- assess-

Author(s) ' Economic equity political Social ologic ment

Tugwell et al. (1986) T
Tymstra (1989) T

Vilnius: & Dandoy
(1990) T T T

Wagstaff (1991)
Weinstein (1989) T

et

Weinstein (1990)

Weinstein and Stason
(1977) P P P

Wennberg (1990) P
Wetle et al. (1988) E E E

White (1989)

Wikler (1991)

Williams (1987) P
Williams (1988)

-~ WV = "9

Wissema (1981) P
Wray et al. (1988) E E

Wright (1991) T

Zajac (1989) P

Zeckhauser &
Shepard (1976) T T T

Ziporyn (1983) P

Legend:

T = Theoretical/Analytical

P = Personal Viewpoint/Editorial
E = Empirical
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Convergence of Findings

It appears to be a consensus statement that rational analysis and
systematic planning ought to be the norms governing health technology
decisions. There is appreciable convergence of research findings regarding
the desirability of a rational approach to policy decisions pertaining to
health technologies, regardless of source, disciplinary perspective, or
methodology. Some differences emerge, however, when the criteria and/or
factors that constitute the focus of rational planning are considered. The
proposed technology decision framework was used to provide focus to the
critical appraisal of the literature reviewed. The identification of the
model's key dimensions, addressed by each of the selected articles, provides
a measure of convergence of thought that was previously unmeasured.

As indicated in Table 5, very few articles addressed only a single
dimension; generally these pertained to the economic issues of health
technology or the role of technology assessment in decision making. The
large majority of the reviewed articles examined ethical concerns regarding
health care technology most frequently discussed as questions of equity.
Related closely were issues of the social impact of health technologies and,
therefore, social costs. In particular, questions regarding experimental,
expensive, or newly introduced technologies were raised, especially in terms
of the need to understand how these affect social relations, current and
future, for the patient and family or friends as well as the health care
providers. The emotional costs of new choices, paradoxical effects on
individuals and stakeholder groups, and the often false sense of freedom
that arises were postulated to be at least as important as financial costs.
The literature also indicates that the burden of illness is ultimately shared
by society at large; while one individual may be the recipient of a public
good — in the form of a technological intervention paid for through
universal health insurance — other individuals have to forgo other public
goods in health care or other public services.

There is also appreciable convergence in the literature on the political
aspects of resource allocation. The evidence indicates that although it can
establish the safety, efficacy, and effectiveness of technologies, scientific
knowledge does not provide the answer to “how much technology and for
whom?” These types of decisions should be made by officials elected to
represent the public interest, accountable to a legislative body. On the one
hand, it is generally held that public policy makers are responsible for the
public interest. On the other hand, it is often assumed (both by providers
and patients) that health professionals, as providers, are responsible only
to the individuals under their care. There is growing literature, however,
to indicate that providers should bear some public responsibility as
stewards of the common wealth.

Although the field of technology assessment is a relatively new one,
fraught with the usual problems of multidisciplinary work, the research
evidence indicates that the usefulness of scientific evidence is limited if
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produced in a way that is divorced from the decision-making processes.
The value of integrating technology assessment research with public policy
was recognized more than a decade ago (Bozeman and Rossini 1979). It
was suggested that the research process should include the interplay of
values, making it part of the bureaucratic-political environment. The
importance of linking research findings to clinical, administrative, or policy
decisions is clearly a point of convergence in the present findings.
Regardless of disciplinary perspective, researchers agree that political
considerations must be an important dimension of technology assessment.
Increasing the involvement of the decision makers in the research process
would increase their commitment to use the research evidence (Banta and
Andreasen 1990; Drummond 1990).

Literature is slowly emerging that evaluates research evidence,
whether the evaluation is economic or clinical (Laupacis 1992; Larson
1989). As the integration of technology assessment and decision making
becomes better coordinated, attention should be paid to eliminating the
structural barriers to such integration, usually through the clarification of
long-standing ambiguities regarding decision-making authority. As well,
the resolution of disputes between government and medicine, or between
government and hospitals, over who decides what issues would clarify who
should be the target audience for the information generated through
technology assessment (Lomas 1990).

It is reasonable to conclude that health care systems are grounded in
societal norms and propelled by culturally defined value systems that are
not immutable over time. Thus, changing values in Canadian society (as
well as in the rest of the Western world) have altered the traditional
relationships between government, medical practitioner, and health care
consumer, with a consequent shift in their respective authority to manage
the system. The public is now less likely to wish the medical practitioner
to have paternalistic attributes, and at the same time is also less likely to
unquestioningly transfer these attributes to public officials. Because views
of the human condition, concepts of health and disease, approaches to
medical practice, and notions of distributive justice are culturally defined,
incorporating these underlying paradigms in research may shed better light
on outcomes of care than simply studying the technical capacity of the
health care system.

Analysis of the data (see Table 5) revealed that only 5% of the studies
were empirically based. Much more work needs to be undertaken on how
decisions regarding public policy ought to be made to best serve the public
interest.

Concluding Remarks

The purpose of the proposed decision framework (see Table 1) is the
creation of a clear, precise, manageable, and replicable process designed to
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generate information about the consequences of the various decision
options. Models are fundamental to policy analysis. Although they may
not predict consequences with the same assurance as the best scientific
models, policy models tell us what the possibilities are, based on various
assumptions about the factors of concern. Decisions are often made
intuitively, without explicit models. However, in that case, a tacit model or
an unconsciously calculated decision is being developed. Faced with a
phenomenon that is too complex and too expensive to study directly, a
natural inclination is to study a model that resembles the phenomenon
framework of interest in its essential features, but is more manageable, less
expensive, and easier to study.

It is possible to test the predictions based on a model and determine
the correctness and relevance of these predictions for real-world decisions.
The present proposed conceptual model provided broad barometers within
which a literature review was conducted. A critical appraisal of the
literature provided an examination of the quality and volume of the
evidence pertaining to health technology decisions. Evidence pertaining to
the attributes of health care technologies was not investigated. This
literature review was undertaken primarily to establish the feasibility of the
model’s empirical application.

The literature reviewed for this project clearly indicated that the
dimensions of the proposed framework were the appropriate ones to include
in a health technology decision model. Although these factors were not
always grouped indentically to the model, singly or in multiples the same
factors appeared in most of the literature examined. In addition, the
evidence from the literature review indicated that the decision-making
process, as described by the referenced studies, is receptive to systematic
inputs of information that enhance the potential for better decisions.
Several of the articles reviewed proposed decision models with similar, but
usually less comprehensive, characteristics (see, for example, Balk 1990:
Deber and Goel 1990; Eddy 1991c; Hadorn 1991a; Kaplan and Anderson
1988; Murphy and Matchar 1990).

A second general comment about the findings pertains to the technical
feasibility of developing the mathematical model based on the suggested
conceptual one. The degree of difficulty in developing quantitative
measures for each of the model dimensions will vary appreciably from one
dimension to the next, but the task is not an impossible one. Economic
and epidemiologic measures are easier to compile from already existing
ones, compared to developing measures for ethical and social concerns:
quantification of the political milieu may prove an even more challenging
exercise. However, these methodological hurdles do not appear to be
insurmountable in light of the evidence on the importance of using norms
of utility as well as equity in making health technology decisions.
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Appendix 1

Search Strategies and Results

1. ABI/INFORM
2. US Political Science Documents
3. Economic Literature Index
4. Sociological Abstracts
5. Medline
6. Health Planning and Administration (Health Data Base)
7. Biobusiness
8. MATHSCI
9. Health Periodicals Data Base
10. FRANCIS
SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES
ABI/INFORM
1986 - November
1991 1 decision making models 497
decision theory 433
decision making models
‘or’ decision theory 850
2 strategic planning 4 660
technological planning 184
strategic planning ‘or’
technological planning 4 817
3 public policy 1 568
social policy 680
public policy ‘or’ social
policy 2 224
4 decision 8 598
policy 15 577
decision ‘or’ policy 23 700
5 searches 1 ‘and’ 2 ‘and’ 3

‘and’ 4 = decision

28 214
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DATA BASE NUMBER
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SEARCH WORD(S)

6

10

11

12

13
14
15

16

17

searches 1 ‘and’ 2 ‘and’ 3
‘and’ 4 = decision

health
medical devices
hospitals

health ‘or’ medical devices
‘or’ hospitals = health care

searches 5 ‘and’ 7 =

decisions related to health

care
epidemics

diseases

epidemics ‘or’ diseases
illnesses

population

illnesses ‘or’ population

incidence
prevalence

incidence ‘or’ prevalence
population

impact

population ‘and’ impact
demography

searches 12 ‘or’ 13

searches 9 ‘or’ 10 ‘or’ 11
‘or’ 14

lifetables

statistical data

searches 15 ‘or’ 16 =
population

health/population impact

NO. OF
ARTICLES

7 877
266
4 238

10 921

1 502

37
427

440

228
639

867
12

12

639
8 145

64
1197
1249

2 335

15 446

17 303
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

18 searches 8 ‘and’ 17 =

decisions related to health

care and population

health/population impact 149
19 econormics 22 370

costs 11 162

expenditures 5017

economics ‘or’ costs ‘or’

expenditures = economics 35 499
20 searches 8 ‘and’ 19 =

decisions related to health

care and economics 61
21 research 7 179

R&D 3 659

research ‘or’ R & D 10 534
22 technology 5 007

technology transfer 517

technology ‘or’ technology

transfer 5 007
23 appropriate technology 7

high technology 1 140

appropriate technology ‘or’

high technology 1 147
24 technology diffusion 0
25 searches 21 ‘or’ 22 ‘or 23 =

technology 14 649
26 searches 8 ‘or’ 25 =

decisions related to health

care and technology 48
27 justice 175

law 16 665

justice ‘or’ law 16 745
28 government 5 400
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decisions related to health
care and ethics

SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

29 searches 27 ‘or’ 28 = law 21 534
30 searches 8 ‘and’ 29 =

decisions related to health

care and law 200
31 politics 700

political risk 320

politics ‘or’ political risk 1 005
32 power 2217
33 searches 31 ‘or’ 32 3183
34 public opinion surveys 161

polls 63

public opinion surveys ‘or’

polls 196
35 advocacy 44

consumerism 115

advocacy ‘or’ consumerism 154
36 searches 34 ‘or’ 35 349
37 searches 33 ‘or’ 36 = politics 3 525
38 searches 8 ‘and’ 37 =

decisions related to health

care and politics 29
39 ethics 1 684

social impact 131

ethics ‘or’ social impact 1810
40 quality of life 115
41 searches 39 ‘or’ 40 = ethics 1 922
42 searches 8 ‘and’ 41 =

28
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES
US Political
Science
Documents
(1975-1991) 1 administrative policy
making/DE 76
2 committee decision
making /DE 50
3 administrative policy
making/DE ‘or’ decision
maker perception/DE 126
4 community decision
making/DE 118
5 decision maker
perception/DE 375
6 community decision
making /DE ‘or’ decision
maker perception/DE 493
7 decision making
analysis/DE 758
decision making theory/DE 374
9 decision making
analysis/DE ‘or’ decision
making theory/DE 949
10 decision making
process/DE 760
11 judicial decision
making /DE 289
12 decision making
process/DE ‘or’ judicial
decision making/DE 1 045
13 legislative decision
making/DE 139
14 planning process/DE 201
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

15 legislative decision

making/DE ‘or’ planning

process/DE 339
16 policy analysis/DE 716
17 policy development/DE 518
18 policy evaluation/DE 2611
19 policy analysis/DE ‘or’

policy development/DE ‘or’

policy evaluation/DE 3 462
20 policy evaluation

process/DE o
21 public choice analysis/DE 276
22 policy evaluation

process/DE ‘or’ public

choice analysis/DE 276
23 public policy analysis/DE 1573
24 public policy planning 284
25 public policy analysis/DE

‘or’ public policy planning 1 678
26 science information

policy/DE 14
27 policy evaluation research 294
28 science information

policy/DE ‘or’ policy

evaluation research 308
29 3‘or' 6 ‘or' 9 ‘or’ 12 ‘or’ 15

‘or’ 19 ‘or’ 22 ‘or’ 25 7 093
30 health administration/DE 89
31 health care agency/DE 38
32 health care agency/DE 38
33 health administration/DE

‘or’ health care agency/DE

‘or’ health care agency/DE 115
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DATA BASE

Economic
Literature Index
(1969 - December
1991)

SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES

34 health care institution/DE 38
35 health care policy/DE 175
36 health care rights/DE 91
37 health care institution/DE

‘or’ health care agency/DE

‘or’ health care rights/DE 267
38 health care system/DE 298
39 medical care system/DE 142
40 medical education/DE 50
41 health care system/DE ‘or’

medical care system/DE ‘or’

medical education/DE 413
42 national health

insurance/DE 51
43 public health policy/DE 269
44 socialized medicine

system/DE 3
45 national health

insurance/DE ‘or’ public

health policy/DE ‘or’

socialized medicine

system/DE 307
1 decision () making 1424
2 search 1 ‘and’ health () care 3
3 search 1 ‘and’ assess? ‘and’

technolog? 3
4 search 1 ‘and’ medic? 21

2 ‘or 3 'or 4 24
6 search 1 ‘and’ model? 379



DATA BASE

Sociological
Abstracts

(1963 -
December 1991)
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SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES

7 search 6 ‘and’ (cost? ‘or

fund? ‘or’ spend? ‘or’

expend? ‘or’ financ?) 84
8 search 6 ‘and’ (rationaliz?

‘or’ equitable ‘or’

inequitable) 2
9 7 ‘not’ 8 84
10 search 1/TI, DE 1 046

search 10 ‘and’ model? -

search 10 1 046

search 10 ‘and’ model? -

model? 38 202
11 search 10 ‘and’ model? 229

11 229

7 84
12 11 ‘and’ 7 23
1 decision () making 8 006
2 search 1 ‘and’ feminis? 199
3 search 1 ‘and’ female 300
4 2 ‘or 3 408
5 search 4 ‘and’ reproductive

‘and’ technolog? 2

feminist/ID 1133

feminist/DE 597
9 7 ‘or’ 8 1 402
11 policy/DE ‘and’ decision ()

making/DE 201
12 social () policy/DE 1 096
13 search 12 ‘and’ decision ()

making/DE 42
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DATA BASE

MEDLINE
(1987 -
January 1992)

SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES

14 13 ‘not’ 5 42
15 9‘and’ 11 0
16 government?/DE 3 588
17 search 1 ‘and’

government?/DE 353
18 technology 22 027
19 search 17 ‘and’ technology 23
20 technolog? 25 261
21 search 17 ‘and’ technology 31
22 21 ‘and’ 9 0
23 politic? 53 339
24 search 1 ‘and’ politic? 1 944
25 feminis? 11 995
26 search 24 ‘and’ feminis? 38
27 26 ‘not’ 5 38

assess

(search limited to 64-85) 3 651

technolog? 25 261
28 assess (3N) technolog? 16

search 28 ‘and’ decision -

search 28 16

search 28 ‘and’ decision -

decision? 14 644
29 search 28 ‘and’ decision? 2
1 decision making (all) 2 302

decision making (focus) 893
2 decision making,

organizational (all) 319

decision making,

organization (focus) 145



Framework for Technology Decisions 107

SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

3 decision theory (all) 101

decision theory (focus) 44
4 decision support techniques

(all) 424

decision support techniques

(focus) 275
5 searches 1 ‘or’ 2 ‘or’ 3 ‘or’ 4 1 334

= decision
6 health policy (all) 3234

health policy (focus) 1 884
7 public policy (all) 860

public policy (focus) 458
8 searches 6 ‘or’ 7 = policy 2 338
9 searches 5 ‘and’ 8 =

decisions related to policy 14
10 delivery of health care 3 089
11 searches 5 ‘and’ 10 20
12 searches 8 ‘and’ 10 (search

limited to 1991-92) 13
13 health expenditures 340
14 searches 5 ‘and’ 13 1
15 searches 8 ‘and’ 13 10
16 health 1126
17 searches 5 ‘and’ 16 3
18 searches 8 ‘and’ 16 13
19 health care rationing 416
20 searches 5 ‘and’ 19 16
21 searches 8 ‘and’ 19 27
22 health facilities 722
23 searches 5 ‘and’ 22 7

24 searches 8 ‘and’ 22 12
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DATA BASE

SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES

25 health planning 924
26 searches 5 ‘and’ 25 4
27 searches 8 ‘and’ 25 (search

limited to 1990-92) 13
28 health priorities 406
29 searches 5 ‘and’ 28 3
30 searches 8 ‘and’ 28 (search

limited to 1990-92) 8
31 health resources 653
32 searches 5 ‘and’ 31 12
33 searches 8 ‘and’ 31 (search

limited to 1990-92) 7
34 health services 1702
35 searches 5 ‘and’ 34 2
36 searches 8 ‘and’ 34 (search

limited to 1990-92) 24
37 health services research 1 670
38 searches 5 ‘and’ 37 14
39 searches 8 ‘and’ 37 (search

limited to 1990-92) 21
40 health status indicators 755
41 searches 5 ‘and’ 40 4
42 searches 8 ‘and’ 40 10
43 health surveys 1473
44 searches 5 ‘and’ 43 4
45 searches 8 ‘and’ 43 12
46 technology assessment,

biomedical 473
47 searches 5 ‘and’ 46 14
48 searches 8 ‘and’ 46 11
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Health Planning
and
Administration
(1975 - January
1992)*
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SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES
49 ethics, medical 4411
50 searches 5 ‘and’ 49 86
51 searches 8 ‘and’ 49 63
52 population surveillance 1 554
53 searches 5 ‘and’ 52 (¢}
54 searches 8 ‘and’ 52 4
55 technology, medical 672
56 searches 5 ‘and’ 55 8
57 searches 8 ‘and’ 55 6
58 technology, pharmaceutical 298
59 searches 5 ‘and’ 58 0
60 searches 8 ‘and’ 58 4
61 technology, radiologic 755
62 searches 5 ‘and’ 61 0
63 searches 8 ‘and’ 61 3
64 United States Office of
Technology Assessment 21
65 searches 5 ‘and’ 64 (0]
66 searches 8 ‘and’ 64 4
67 cost benefit analysis 2 469
68 searches 5 ‘and’ 67 56
69 searches 8 ‘and’ 67 34
1 decision making (all) 6 693
decision making (focus) 2 073
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DATA BASE

SEARCH NO. OF
NUMBER SEARCH WORD(S) ARTICLES
2 decision making,
organization (all) 826
decision making,
organizational (focus) 423
3 decision theory (éll) 153
decision theory (focus) 61
4 decision support techniques
(all) 250
decision support techniques
(focus) 149
5 searches 1 ‘or’ 2 ‘or’ 3 ‘or’ 4
= decision (limited to
articles with ‘focus’) 2 691
6 health policy (all) 7721
health policy (focus) 4 835
7 public policy (all) 2 854
public policy (focus) 4 835
8 searches 6 ‘or’ 7 = policy
(limited to articles with
‘focus’) 6 434
9 searches 5 ‘and’ 8 33
10 searches 5 ‘or’ 8 9 092
11 delivery of health care 12 209
12 searches 11 ‘and’ 10 599 (all)
searches 11 ‘and’ 10 33 (search
limited to
87-92;
MEDLINE
eliminated)
13 health expenditures 2 769
14 searches 13 ‘and’ 10 193 (all)
searches 13 ‘and’ 10 54 (search
limited to
87-92;
MEDLINE

eliminated)
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SEARCH WORD(S)

NO. OF
ARTICLES

15
16

17
18

19
20

21
22

23
24

25

health

searches 15 ‘and’ 10
searches 15 ‘and’ 10

health care rationing

searches 17 ‘and’ 10
searches 17 ‘and’ 10

health facilities

searches 19 ‘and’ 10
searches 19 ‘and’ 10

health planning

searches 21 ‘and’ 10
searches 20 ‘and’ 10

health priorities

searches 23 ‘and’ 10
searches 23 ‘and’ 10

health resources

3 483

66 (all)

14 (search
limited to
87-92;
MEDLINE
eliminated)

552

58 (all)

11 (search
limited to
87-92;
MEDLINE
eliminated)

4 283

60 (all)

11 (search
limited to
87-92;
MEDLINE
eliminated)

4718

268 (all)
28 (search
limited to
87-92;
MEDLINE
eliminated)

962

101

16 (search
limited to
87-92;
MEDLINE
eliminated)

2 340
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SEARCH
NUMBER

NO. OF

DATA BASE ARTICLES

SEARCH WORD(S)

26

27
28

29
30

31
32

33
34

35

searches 25 ‘and’ 10
searches 25 ‘and’ 10

health services

searches 27 ‘and’ 10
searches 27 ‘and’ 10

health services research

searches 29 ‘and’ 10
searches 29 ‘and’ 10

health status indicators

searches 31 ‘and’ 10
searches 31 ‘and’ 10

health surveys

searches 33 ‘and’ 10
searches 33 ‘and’ 10

technology assessment,
biomedical

214 (all)
25 (search
limited to
87-92;
MEDLINE
eliminated)

5777

196 (all)

4 (search
limited to
87-92;
MEDLINE
eliminated)

4273

198 (all)
27 (search
limited to
87-92;
MEDLINE
eliminated)

1591

38 (all)

4 (search
limited to
87-92;
MEDLINE
eliminated)

3 949

38 (all)

4 (search
limited to
87-92;
MEDLINE
eliminated)

1 406
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

36 searches 35 ‘and’ 10 92 (all)
searches 35 ‘and’ 10 34 (search
limited to
87-92;
MEDLINE
eliminated)
37 ethics, medical 8 045 (all)
38 searches 37 ‘and’ 10 278 (all)
searches 37 ‘and’ 10 25 (search
limited to
87-92;
MEDLINE
eliminated)
39 population surveillance 1314
40 searches 39 ‘and’ 10 8 (all)
searches 39 ‘and’ 10 0
(eliminated
MEDLINE)
41 technology, medical 2218
42 searches 41 ‘and’ 10 84 (all)
searches 41 ‘and’ 10 3 (search
limited to
87-92;
MEDLINE
eliminated)
43 technology, pharmaceutical 211
44 searches 43 ‘and’ 10 8 (all)
searches 43 ‘and’ 10 2
(eliminated
MEDLINE)
45 technology, radiologic 1215
46 searches 45 ‘and’ 10 4 (all)
searches 45 ‘and’ 10 1
(eliminated
MEDLINE)

47 United States Office of
Technology Assessment 32
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DATA BASE

SEARCH NO. OF

NUMBER SEARCH WORD(S) ARTICLES
48 searches 47 ‘and’ 10 4 (all)
searches 47 ‘and’ 10 0
(eliminated
MEDLINE)
49 cost benefit analysis 7 007
50 searches 49 ‘and’ 10 249 (all)
searches 49 ‘and’ 10 15 (search
limited to
87-92;
MEDLINE
eliminated)

* Overlap between Health Planning and Administration and MEDLINE
has been eliminated in the Health Planning and Administration

Search.

Biobusiness

© O G b

equitable

decision/TI, DE
making/TI, DE

decision () making/TI, DE
l'and’ 2 -1

1‘and 2 - 2

1 ‘and’ 2

search 2 ‘and’ (legislate?
‘or’ government? ‘or’
rationalize ‘or’ inequitable
‘or’ spending ‘or’ financ?) -
search 2

legislat?
government?
rationalize
spending

financ?

43
2 440
2118

713
43
713

713
50 086
25 650

22
1 850
4743
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

11 search 2 ‘and’ (legislat? ‘or’

government? ‘or rationalize

‘or’ inequitable ‘or’ spending

‘or’ financ?) 375

search 2 ‘and’ expend -

search 2 713
12 expend? 644
13 search 2 ‘and’ expend? 2

13 ‘or' 11 - 13 2

13 ‘or’ 11 - 11 375
14 13 ‘or’ 11 375

search 14 ‘and’ health ()

care - search 14 375
15 health 33 929
16 care 9 083
17 health (W) care 4 094
18 search 14 ‘and’ health ()

care 6

search 14 ‘and’ drugs -

search 14 375
19 drugs 6 324
20 search 14 ‘and’ drugs 5

search 14 ‘and’ technolog?

- search 14 375
21 technolog? 22 633
92 search 14 ‘and’ technolog? 28

search 14 ‘and’ health ()

policy - search 14 375
23 health 33 929
24 policy 8 246
25  health (W) policy 51
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SEARCH NO. OF
DATA BASE NUMBER SEARCH WORD(S) ARTICLES

26 search 14 ‘and’ health ()

policy 0

search 14 ‘and’ health (3N)

(policy ‘or’ policies ‘or’

projects) - search 14 375
27 health 33 929
28 policy 8 246
29 policies 1 403
30 projects 1021
31 health (3N) (policy ‘or’

policies ‘or’ projects) 95
32 search 14 ‘and’ health (3N)

(policy ‘or’ policies ‘or’

projects) (0]

18 ‘or' 20 - 18 6

18 ‘or’ 20 - 20 5
33 18 or 20 11

MATHSCI 1 decision () making/TI, DE 1 336

2 search 1 ‘and’ model?/T],

DE 259
3 search 2 ‘and’ (cost? or

fund? or spending or

expend? or financ?) 13
4 search 2 ‘and’ health 1
5 search 2 ‘and’ medi 11
6 search 2 ‘and’ medic? 9
7 search 2 ‘and’ fund? ‘and’

projects 1
8 search 2 ‘and’ assess? ‘and’

technology 0
9 assess? (F) technology 106
10 search 9 ‘and’ decision? 18
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SEARCH WORD(S)

Health Periodicals 1

© 00 N O g s W N

11

FRANCIS

ot

S O W N

Notes

decision adj making.de.
reproduct$

1 ‘and’ 2
technolog$.TI,DE.

1 ‘and’ 4

3‘orb

1 ‘and’ investment

1 ‘and’ feminis$

technology adj
assessment.de.

1‘and’ 9

9 ‘and’ decision$.TI, DE.

decision W making
decision/TI
decision/TI
health ‘or’ medicine

health ‘or’ medical

decision (W) making ‘and’

health

decision (W) making ‘and’

medical

8 ‘not’ 7

NO. OF
ARTICLES

707

3 046
10

4 685
13

23

1383
2214
3 379
31 820
26 488

27

24
14 229

1. A search on CUADRA On-Line Data-Base was undertaken to determine which
data bases would best capture the feminist literature. The search indicated that
Sociological Abstracts was the most appropriate. For a description of CUADRA, see
section entitled “North American Data Bases.”
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2. On-line data-base searching employs Boolean logic, a method of logic developed
by the mathematician and logician George Boole. Boolean operators combine sets
or terms in various relationships. The major logical operators are ‘and,’ ‘or,” and
‘not.” ‘And’ is used to combine concepts. It will retrieve records containing both
terms or sets in a combination. ‘Or’ is used to search on all or any concepts. It will
retrieve records containing all or any terms in the statement. ‘Not’ is used to
exclude information.
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Executive Summary

For many couples who have difficulty reproducing, infertility
treatment may be administered to the male or female partner (or both).
The diagnosis may be explicit, pertaining to one given explanation or
specific to one partner, or it may be unexplained male or female
infertility. Couples may have deep-seated motivations for bearing
children, and the desire to assist medically is strong; however, an
objective assessment of treatments and effects must be carried out.

Random assignment of couples to receive treatment or not to
receive treatment is required to assess the many treatments that could
be tried, because some couples might conceive in time if no treatment
were given, and experimental bias (in several forms) is difficult to avoid.
To assess the treatments given from 1966 to 1990, MEDLINE was used
and a search of 41 journals was carried out. Detailed data were entered
into an ongoing, extensive data base that contains information about the
location and source of each study, experimental parameters, outcome
measures, outcomes, and treatment facts. Results and literature reviews

This paper was completed for the Royal Commission on New Reproductive Technologies in June 1992.
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are reported separately for men and women in this paper, and details
concerning further analyses are presented in Treatment of Male
Infertility: Is it Effective? A Review and Meta-Analyses of Published
Randomized Controlled Trials, also published by this Commission.

Methodological weakness was apparent from the literature review,
though recent increases in the number of randomized controlled studies
were apparent. Research should be designed with experimental control
and statistical power in mind, and the authors recommend multicentred,
cooperative research.

Introduction

About 60% of all patients attending infertility clinics will eventually
conceive (Katayama et al. 1979; Philipp 1987). Many would have conceived
anyway (Lilford and Dalton 1987); for some, medical intervention might
reduce fertility (Vere and Joyce 1979; McBain et al. 1990).

For some treatments, pregnancy can be taken as virtual proof of
effectiveness; pregnancy by in vitro fertilization (IVF) following bilateral
salpingectomy or by donor insemination in azoospermia would be examples.
More often, couples are subfertile rather than sterile, and it is tempting to
give undeserved credit to medical interventions when pregnancies occur.
Pregnancy rates, therefore, should be compared between study patients and
controls, and, as in other branches of medicine, control patient groups
should be generated at random to avoid selection bias.

In 1979, Dr. A. Cochrane chose obstetrics and gynaecology as the
speciality most deserving of the wooden spoon for implementing unproven
therapies (Cochrane 1979), but this slur was removed with the publication
of Effective Care in Pregnancy and Childbirth (Cochrane 1989). It is the
present authors’ impression that randomized methodology has been
underutilized in infertility studies, and, if the wooden spoon is to be
reallocated, it might well be awarded to clinicians in this speciality.

Individual trials often fail to provide unequivocal answers to clinical
questions, even when designed and executed appropriately, because of
limited sample size and power. However, the science of “meta-analysis” has
emerged as a useful tool to address this problem. This quantitative
approach to summarizing evidence has generated significant interest in the
medical literature. The methodology of meta-analysis is similar to that of
other scientific research: a specific question is posed and refined,
information is identified and extracted in an unbiased way based on
predetermined inclusion criteria, and, finally, where appropriate, data are
combined using formal statistical techniques to allow valid conclusions to
be drawn.

The present authors have reviewed the literature to evaluate the
quantity and quality of randomized trials in the treatment of subfertility.
This work has now become part of an international collaborative effort with
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the McMaster University Department of Obstetrics and Gynaecology,
Hamilton, Ontario (Canada). Detailed overviews and meta-analyses of
selected topics are to be carried out with our collaborators. A register of
infertility trials is to be maintained and ultimately merged with a more
extensive data base, Effective Care in Gynaecology, edited by G.J. Jarvis,
J.O. Drife, and R.J. Lilford (commissioned by Oxford University Press).

Materials and Methods

A computerized MEDLINE search was conducted to identify all
registered articles in all languages, published before 1991, concerned with
human infertility. The searches were carried out under the following
keywords for titles and abstracts: infertility, human, infertility male,
infertility female, clinical trials, random allocation, comparative study,
double-blind method. All articles listed as trials were selected. All trials
ascertained in this way (not only those coded as randomized trials) were
reviewed and classified as to whether they were randomized and according
to whether they dealt with male or female infertility or both.

To reduce the risk that a significant number of studies were missed
through the MEDLINE search, all articles in 41 journals (Appendix 1)
thought likely to yield the highest number of studies were reviewed
manually. The journals were selected on the basis of discussions with
colleagues, personal knowledge, and results of the initial MEDLINE search.
The hand search included journals published from 1966 onward, so that
the whole period covered by MEDLINE (1966-1990) would be examined.
References at the end of relevant papers and those mentioned in review
articles were checked.

A trial was eligible for inclusion if it dealt with any aspect of the
treatment of infertility and contained a control group created by a
randomization procedure. All identified eligible trials were obtained,
reviewed, and analyzed for inclusion criteria. If sufficient details could not
be obtained via the British Library, editors of small-circulation journals
(mainly from Eastern Europe and South America) were contacted by mail.

Data concerning each trial were entered into a computer data base
(dBASE 1V). The method by which each trial was identified (i.e., MEDLINE,
hand search, printed reference, or verbal reference) was also noted. All
trials were classified as to whether they dealt with the treatment of male or
female infertility, the specific topic investigated, the country from which the
report emanated, and the source of any funding. Trials were subclassified
further according to several “quality” criteria. Whether or not pregnancy
was a measured outcome was noted and, if so, how it was diagnosed
(biochemical, gestational sac or fetal heart on ultrasound, delivery, live
child, or not specified). The latter consideration is particularly relevant in
the trials dealing with modern assisted-conception techniques. Pregnancy
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rates were classified on a per cycle or per patient basis; in the latter case,
the completeness and duration of follow-up were noted. The sample size
and whether or not a power calculation was performed were noted. Trials
were classified as multi- or single-centre studies and according to the
method of randomization, i.e., truly randomized, pseudo-randomized, or not
specified. Studies were also classified according to the use of single-phase
or crossover designs. The “impact factor” of each journal was derived from
the Science Citation Index, which gives a figure for the relative frequency
with which the journal's average article has been cited. The odds ratios of
results of individual studies and their 95% confidence intervals were
calculated following the method of Morris and Gardner (1988). Quantitative
meta-analysis was performed using the Mantel-Haenszel equation, provided
that sufficient data were given.

Results

The MEDLINE search identified 80 trials. Twenty-three of the trials
involving males were pregnancy trials, as were 42 of the trials involving
females. In total, only 46 of the trials involving infertility treatment were
found to be truly randomized controlled trials. Nine trials identified by
MEDLINE were pseudo-randomized, and in 25 trials the method of
randomization was not specified. Another trial registered as a randomized
trial in infertility treatment by MEDLINE was indeed randomized, but did
not deal with infertility treatment at all (Goldman et al. 1969).

Four hundred and twenty-one (144 male and 277 female) additional
randomized trials were discovered during the journal review. Sixteen of the
publications were single articles containing results from two trials on a
similar subject and were regarded as two separate trials. Seven other
studies were found to be a combination of a trial involving both males and
females — as each of these studies could have been reported as two
separate studies, they were regarded as such for the present analysis
(Buvat et al. 1987; Leeton et al. 1987; Melis et al. 1987; Leong et al. 1988;
Friedman et al. 1989; te Velde et al. 1989; Martinez et al. 1990). The study
by Buvat et al. (1987), which investigated anti-estrogens as a treatment for
female and male infertility, used a randomized design for the women
studied but not for the men. Six randomized trials were so highly regarded
by their authors that identical data were published twice (Friberg and
Gemzell 1973, 1977; van Dijk et al. 1979a, 1979b; Frydman et al. 1988a,
1988b; Telimaa 1988; Kauppila et al. 1989; Van Steirteghem et al. 1988
and Smitz et al. 1988) or even three times (Henzl et al. 1988, Henzl 1989,
and Henzl and Kwei 1990), with some of the patients of the last trial
reported again as part of another study (Burry et al. 1989). Another twice-
published trial appeared to be a genuine mistake, with the same article
appearing in the same journal with an interval of two issues (Colpi et al.
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1986a, 1986b). All of these sets of trials were counted as one trial, the first
published paper being included.

In some cases, authors republish the same trial but with additional
information, such as a larger number of variables or other outcome
variables (Thomas and Cooke 1987b; Cooke and Thomas 1989; Dodson et
al. 1989; Bachus et al. 1990; Fedele et al. 1989b, 1990; Valimaki et al.
1989 and Ylikorkala et al. 1990) or an expansion of the original sample
(Dodson et al. 1987, 1989). Again, these were registered as a single trial.
Factorial design trials, in which the same group of patients is randomized
more than once, were registered as a single trial, but the different
interventions were analyzed separately.

In this way, 174 male and 327 female trials were identified. Seventy-
two male and 215 female trials had pregnancy as an outcome.

Appendix 2 shows randomized trials in which pregnancy was a
measured outcome and pregnancy rates were expressed on a per patient
basis for male (Appendix 2A) and female (Appendix 2B) infertility. The
number of patients in each trial, method of randomization, and odds ratios
with 95% confidence intervals are shown for each trial. Knowledge of the
duration of follow-up of the patients is essential for interpreting pregnancy
results, but was not given in two trials (Swolin 1967; Noble and Letchworth
1980).

Appendix 3 shows randomized trials in which pregnancy is expressed
on a per cycle basis for male (Appendix 3A) and female (Appendix 3B)
infertility. Authors sometimes presented their results according to the
treatment actually given, rather than the originally assigned groups (e.g.,
Leong et al. 1988). When this happened, the typical odds ratio and
confidence limits were recalculated according to the original groups if the
necessary data were included in the text.

Remaining trials with pregnancy as an outcome that contained
insufficient data for the calculation of an unbiased odds ratio, had major
trial design errors, used crossover design with insufficient data to analyze
the results before the crossing over of treatments, or contained multiple
comparison groups are listed in Appendices 4A and 4B.

Trials with outcomes other than pregnancy, and those in which
gametes (rather than patients) were randomized to different in vitro
handling procedures, are classified separately and are available from the
authors upon request.

The number of randomized infertility treatment trials, based on the
year of publication, has increased over the last few years (Figure 1). The
total number of infertility publications per annum has also increased, but
at a slower rate, so that the proportion of studies using randomized
methodology has risen substantially (Figure 2).
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Figure 2. Infertility and Infertility Therapy Publications

total
[] therapy
mm RCT’s
Therapy / RCTs Total
120 700
— 600
100
— 500
80
— 400
60
— 300
40
— 200
20 — 100
0 0

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Note: Total number of infertility and infertility therapy publications per annum
(both identified through Medline) compared with the number of randomized
controlled trials (RCT’s) in fertility treatment. The increase in randomized
controlled trials is not only absolute but also proportionate.
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Examination of the contribution of different countries to randomized
trials in infertility treatment shows continental Europe producing the
largest number, followed by the United States and the United Kingdom
(Figure 3). Because of the search strategy used, these figures may be
biased in favour of English-speaking countries; therefore, collaborators in
other non-English-speaking countries were sought. Dr. T.W. Harada,
Tottori University School of Medicine, Japan, reviewed Acta Obstetrica et
Gynaecologica Japonica for the period 1975 to 1990 and “could not find any
study in which the author clearly stated that this is a randomized study.”

The 41 hand-searched journals reviewed in this study and their
impact factors are listed along with the number of randomized trials
identified in each journal in Appendix 1. Fertility and Sterility published
the largest number of randomized controlled trials (145), followed by
Human Reproduction (58), the Journal of In Vitro Fertilization and Embryo
Transfer (28), and the International Journal of Fertility (21). This is also the
order of the impact factors of these journals. The general medical journals
(Lancet, JAMA, New England Journal of Medicine, British Medical Journal)
have the highest impact factors, but publish only a few randomized
controlled trials on the treatment of infertility. Of the specialist journals,
those publishing the most randomized controlled trials have the highest
associated impact factors.

Figure 3. Country of Origin of Randomized Controlled Trials

Continental Europe
179

United Kingdom
87

Canada
20

Australia-New Zealand
31

Others

54 _ USA
International 120

10
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Analysis of the topics investigated shows that variations of
assisted-conception techniques (e.g., IVF and gamete intrafallopian transfer
[GIFT]) have been the most frequent subject of unbiased assessment,
followed by the treatment of endometriosis, anovulation, polycystic ovarian
disease, oligoasthenozoospermia of unknown cause, unexplained infertility,
and tubal damage (Figure 4). Structured reviews of randomized controlled
trials concerning unexplained infertility, endometriosis, and selected
assisted-conception techniques have been carried out by the McMaster
group, whereas the Leeds group has compiled detailed overviews and meta-
analyses within the area of male subfertility (see also “Treatment of Male
Infertility: Is it Effective? A Review and Meta-Analyses of Published
Randomized Controlled Trials,” in this volume).

The method of randomization was described in only 288 (57%) of the
501 studies. In 59 of these, the described method could have led to prior
knowledge of group allocation by the investigator (e.g., date of birth, case
record number, date of presentation, alternate assignment), which, in turn,
could have affected the decision regarding entry of patients into the trial.
This “pseudo-" or “quasi-randomization” can be an important source of
selection bias (Olive 1986).

In nine publications, randomized methodology in the design and
execution of the trial was used, but instead of comparing outcome results
between the two arms of the trial, pre- and post-treatment results within
the same arms were analyzed and discussed (De Almeida et al. 1985;
Bhathena and Patel 1986; Bhathena et al. 1987; Gadir et al. 1990a) or
analysis was based on other groups rather than the randomized ones
(Hinton et al. 1979; Huang et al. 1984; Pampiglione et al. 1988; Buvat et
al. 1989; McFaul et al. 1989a).

The control group received no treatment in 73 (15%) of the studies,
placebo treatment in 92 (18%) studies, some alternative form of treatment
in 262 (52%) studies, or a combination of the above when multiple
comparison groups existed in 74 (15%) studies. Crossover design was used
in 103 (21%) of the trials. Double-blind design was used in 118 (24%) trials
— not surprisingly, these were mainly drug trials. Single-blind design was
used in four trials; in three of these trials the treatment was blind to the
patient (Roumen et al. 1984; Giovenco et al. 1987; Harrison 1988) and in
one trial the treatment was blinded for the physician (Mitchell et al. 1989).
Factorial design was used in five trials (Jansen 1985; Salat-Baroux et al.
1988c; Gindoff et al. 1990; Homburg et al. 1990c; Mansour et al. 1990).
There were two additional trials (Parinaud et al. 1987a; Shaw et al. 1987)
in which randomization was used for the primary but not for the secondary
allocation.

The issue of the power of the study was raised by 16 authors, but only
11 (Rock et al. 1984a; MacLennan et al. 1985; Belaisch-Allart et al. 1987;
Thomas and Cooke 1987a, 1987b; Barratt et al. 1989; Brinsmead et al.
1989; Daures et al. 1990; Federman et al. 1990; Johnson and Pearce 1990;
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Kubik et al. 1990) gave details of a full power calculation based on a prior
specification of delta (the magnitude of the treatment effect sought) and the
risk of accepting the null hypothesis in error (beta error). Six of these trials
did not reach the required calculated number of patients.

Sequential analysis design, which would identify an unexpectedly
effective treatment with a smaller number of subjects, was seldom used.
Seven trials appeared to be open in that the author stated that the trial was
stopped or modified when the results reached a certain level of significance,
but only three of these trials (Johnson et al. 1966; Rock et al. 1984a;
Johnson and Pearce 1990) used standard sequential design, including a
clearly defined stopping rule. Pregnancy diagnosed during the first
trimester was the outcome in all of these “open” trials.

Twenty-nine (5.8%) of the studies were multicentre collaborative trials,
eight of these involving international collaboration (Rock et al. 1984b;
Combhaire et al. 1986; Henzl et al. 1988; Gianaroli et al. 1989; INTERCEED
[TC7] 1989; Menezo et al. 1989; World Health Organization [WHO] Task
Force 1989; Rolland and Van der Heijden 1990). The average number of
participating patients in these multicentre trials was considerably higher
than in the single-centre trials: 175 (ranging from 24 to 716) versus 64.
The number of participating centres ranged from 2 to 13, with an average
of 6.

Sometimes individual participating centres publish their results
separately from the main report (e.g., Claesson and Bergquist (1989) and
Bergquist (1990) reporting on 24 patients in Sweden, Valimaki et al. (1989)
and Ylikorkala et al. (1990) on 18 patients in Finland, Kennedy et al. (1990)
on 35 patients in Oxford, and Shaw (1990) on 82 patients in London, all
participating in the multicentre trial of 194 patients comparing nafarelin
and danazol for endometriosis, published by Rolland and Van der Heijden
(1990)), and care must be taken to ensure that these patients are not
included twice when meta-analysis is performed.

Only 27% of the 287 trials in which pregnancy was an outcome
reported a statistically significant difference between study and control
couples at the 5% level. This may be a result, in part, of the insufficient
sample sizes of most trials, so that smaller, but nevertheless worthwhile,
improvements were not detected. .

“Successful” treatment (in the form of pregnancy) was not defined in
200 (70%) of the pregnancy trials. Diagnosis of pregnancy was through
biochemical means in 21 (7%) of the trials, ultrasound scanning
(gestational sac, fetal heart, or not specified) in 51 (18%) of the trials, and
determination of a “clinical” or “viable” pregnancy in 15 (5%) of the trials.

Cumulative conception curves to display the pregnancy results were
used in 38 trials, and 23 of these used life-table analysis.

The source of funding was stated in 185 (37%) of the trials. Of these,
48% were funded by a drug company, 36% by a national research body, 7%
by an international research body (e.g., WHO), 7% by university grants, and
2% by hospital funds.
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Discussion

Searching for Infertility Trials

A MEDLINE search under the keyword “random allocation” revealed
a total of 28 677 randomized trials up to the end of 1990. The Oxford
Database of Perinatal Trials contained more than 5 000 references to
reports on controlled trials, and MEDLINE underestimated the total number
of randomized studies in perinatology by about 50% (Chalmers et al. 1989).
In the present assessment, the MEDLINE search underestimated the
number of randomized infertility trials by a factor of six (80 of the 501
randomized trials [16%] were identified via MEDLINE). When the character-
istics of the trials identified through MEDLINE were compared with those
of trials identified through other sources, no difference was found in the
methodological quality criteria, sample size, or frequency of “positive”
results. Some retrieval bias may occur insofar as MEDLINE identifies
multicentre trials and trials originating from larger countries more readily.

No doubt studies have been missed in the present investigation;
therefore, experts are invited to bring to the authors’ attention those trials
that have been omitted, along with any unpublished trials or trials in
progress, so that they can be appended to the data base that is being
assembled.

Randomized Trials in Infertility Treatment

e Judging the effectiveness of infertility treatment by comparing
outcomes for similar patients reported in the literature and by trying to
provide control through statistical adjustment for differences in prognostic
variables is inadequate because it is only possible to adjust for known
sources of selection bias. The wide variation in reported results for similar
infertility treatments among apparently similar patients underscores the
need for randomized methodology. Fertility rates after danazol treatment
of endometriosis, for example, range from 23 to 50%, even among patients
who seem to have similar prognostic features (Schmidt 1985).

Practical problems relating to sample size are less severe in the case
of infertility treatment than in the investigation of many other topics. Some
important questions in obstetrics require studies involving 100 000
subjects or more (Lilford 1987). In the case of infertility research, much
smaller sample sizes would be adequate, even when pregnancy is used as
an outcome, because a much larger absolute improvement in outcome can
realistically be expected following treatment for infertility compared, for
example, with perinatal medicine. Thus, to detect a change in pregnancy
rate from 10 to 15%, with a power of 80% and a “p” value of less than 0.05,
700 patients would be required in each arm of a randomized trial (Table 1).
If alpha and beta are both set at 10% (Lilford and Johnson 1990), then 750
patients would be needed in each group. In many cases, two or more
treatments are compared when neither has been proven effective — it is
preferable to have a placebo arm in such cases. Although pregnancy is the
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primary outcome of infertility treatment, other outcomes are not without
interest — multiple pregnancy, psychological strain, and financial costs are
all important end points.

Table 1. Sample Sizes Suggested for Infertility Trials

Incremental success rate — delta (%)

___-:2 _____ B +10 ____+15 +20
Control 50 i- 9 870 1572 390 168 95
success 30 i 8 450 1383 360 161 90
rate 20 i 6 550 1100 300 140 80
(%) 10 ! 3870 690 200 97 60

Based on alpha of 5% and beta of 20%.

An equal alpha and beta give slightly larger numbers (Lilford and Johnson
1990).

The results are expressed as the number of subjects required per group,
using a two-tailed test.

Bias in Reported Trials

Even in randomized trials, bias (systematic error) can occur.
Therefore, schemes have been developed to assess the methodology and
quality of randomized trials (reviewed by Chalmers [1989]). Bias can be
introduced at treatment assignment, during the course of treatment, or
when the outcomes are assessed.

The use of a suitable method of randomization should ensure
unbiased treatment allocation. In nearly half of the infertility trials studied
the method of randomization was not specified, and more than a fifth of the
remainder were based on pseudo-randomization as described earlier.
Third-party randomization to reduce cheating was rarely used.
Psychological effects among patients or co-intervention by physicians could
theoretically influence the outcome of treatment, but many infertility
treatments involve physical interventions that cannot be easily masked to
eliminate bias during trials. For example, a randomized trial investigating
the effect of general anaesthesia (GA) on the success of embryo transfer
(Van der Ven et al. 1988) showed an improved pregnancy rate in the GA
group, but continuous observation after the trial (when GA was
administered for every embryo transfer) demonstrated pregnancy rates
similar to those in the non-GA group during the trial. This may have been
the result of random error or the inclusion of worse-risk patients after the
study, but it might also have been, at least in part, an effect of



142 NRTs and the Health Care System

co-intervention during the trial. Similarly, blind assessment of the outcome
is often impractical and arguably not important when assessing the
relatively hard outcome of pregnancy.

The birth of a healthy child is the best end point because this is the
parents’ objective and because infertility treatment may be associated with
increased fetal or neonatal morbidity. For example, Van de-Helder et al.
(1990) found that diagnosis of pregnancy by ultrasonographic detection of
a fetal heart early in the first trimester exaggerated the benefits of
“downregulation” of the pituitary prior to ovulation induction.

The sample size of randomized trials can be reduced by using a
crossover design, but this method overestimates the beneficial effects of
interventions, such as infertility treatment, when patients fail to enter the
second part of the trial specifically because of the selective success of one
of the treatments during the first phase of the trial (Hills and Armitage
1979). However, factorial design seems appropriate for randomized
infertility trials, especially in the field of assisted conception.

Sequential analysis was seldom used, but there is cause for concern
over the use of this statistical technique to study infertility for two reasons.
First, there is no completely satisfactory stopping rule when frequency
statistics are used. Secondly, sequential trials are practical only when the
interval between the intervention and outcome is short. A consequence of
this drawback, in the context of infertility research, is that the diagnosis of
pregnancy in these trials is made during the first trimester rather than
after delivery of a healthy child (Rock et al. 1984a).

Another factor that may be overlooked by clinicians carrying out
infertility trials is the importance of keeping patients in their originally
assigned groups. This is a problem when randomization is carried out
much earlier than the intervention and when there is an appreciable
drop-out rate in the intervening phase. This was seen, for example, when
luteal support was given on the basis of randomization at the beginning of
assisted-conception cycles — some authors reported on the original groups
(thereby risking imprecision), whereas others analyzed only those who came
to embryo transfer (thereby risking bias). Randomization at the time of
embryo transfer would be more appropriate for such patients.

When pregnancy rates are reported on a “per patient” basis, duration
and completeness of follow-up should be stated. Under these
circumstances, pregnancy rates are best displayed as cumulative
conception curves using life-table analysis techniques. An outcome for
patients is not only “if’ pregnancy occurs but also “when” it occurs.

A subtle form of bias has crept into the prevailing non-randomized
literature in which the success rates of artificial reproductive techniques
among couples from the same original cohort are compared on the basis of
cycles during which they have received or have not received the
intervention. Clinicians are likely (consciously or subconsciously) to select
couples with the best prognosis for repeat treatments. As a result, the
comparison between those receiving and not receiving treatment becomes
progressively biased. This is referred to as attenuation bias, which is a risk
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whenever there is an appreciable drop-out rate between successive cycles
of treatment. Similarly, when results are given on a “per cycle” basis in
randomized trials, it is preferable to re-randomize couples who go on to
second or subsequent treatment cycles for each cycle, as is done, for
example, in the trial of Dodson et al. (1987), which compares two regimens
of ovulation induction in polycystic ovarian disease. Again, this is done
because patients receiving follow-up treatment may become progressively
different from those in the original cohort, and it is possible that this factor
would operate unequally between groups. This issue was covered explicitly
in the study of Imoedembhe et al. (1987), in which bias was possible because
only “good” responders (to a certain ovarian stimulation protocol for IVF)
were allowed to continue in the trial, but without further randomization.'
If patients are not re-randomized in subsequent cycles, but continue to
receive the same treatment to which they were originally assigned, the
results should be analyzed on a per patient, not a per cycle, basis.

Structured Overviews and Meta-Analysis

Unfortunately, the majority of individual trials are much too small to
exclude possible worthwhile treatment effects; however, meta-analysis may
be possible in some cases. Previously unproven but widely used treat-
ments, such as clomiphene treatment of the female partner in unexplained
infertility, have recently been studied scientifically (Harrison and O'Moore
1983: Fisch et al. 1989a; Deaton et al. 1990; Glazener et al. 1990). The four
individual trials were all “negative,” but, when combined in meta-analysis,
they showed a statistically significant doubling of the pregnancy rate.

In collaboration with our colleagues at McMaster University,
structured overviews and quantitative meta-analyses on selected topics,
such as male infertility and regimens for ovulation induction, are being
compiled. However, many more trials are needed to provide clear informa-
tion about the effectiveness of most treatments. For example, only one trial
examined the effect of varicocele ligation for oligozoospermia (Nilsson et al.
1979), with a negative result at the 5% level. The use of corticosteroids for
infertility associated with antisperm antibodies has been investigated by
four authors in trials in which pregnancy was an outcome (Katz and Newill
1980: Luisi et al. 1982; Haas and Manganiello 1987; Hendry et al. 1990).
The trial by Hendry et al. (1990) was a crossover design, and the data in the
trial by Luisi et al. (1982) were insufficient to calculate an odds ratio. Here
and elsewhere is a need for better-quality studies.

Where meta-analysis is possible because the same theme has been
investigated a number of times, the conclusions that can be drawn are less

1 Ppurists might prefer that “per cycle” pregnancy rates be based on the first cycle of treatment only.

Again, this is based on the changing chances of success in subsequent cycles and the further
possibility that some treatments might be particularly successful in good- or poor-risk subjects. This
argument seems excessively theoretical and not important in a practical sense because
assisted-conception programs in “real life” include patients who have experienced varying numbers of
previous attempts.
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secure than one might have hoped because of the poor quality of many
studies. The use of anti-estrogens for the treatment of idiopathic
oligoasthenozoospermia is an example. The meta-analysis of all trials (M3,
Figure 5) suggests a strong treatment effect. Closer examination of the
data, however, shows that the results seem to be unduly influenced by the
studies of Micic and Dotlic (1985) and Check et al. (1989a). The method of
randomization was not stated in the Micic and Dotlic (1985) trial and the
trial of Check et al. (1989a) was not truly randomized. Furthermore, the
study by Check et al. (1989a) is an “outlier,” which destroys the
homogeneity of the meta-analysis (Breslow-Day test = 16.4, p = 0.02).
Meta-analysis, excluding these studies and the crossover studies of Wang
et al. (1983) and Ainmelk et al. (1987) (M1, Figure 5), does not show a
statistically significant effect, with an odds ratio of 1.27 and 95%
confidence interval of 0.67-2.40 and a Breslow-Day test showing
homogeneity (p = 0.16).

Publication Bias

There is growing evidence of publication bias in clinical research,
whereby “positive” trials are more likely to be accepted for publication than
trials showing no differences among the treatments tested (Easterbrook
1991). However, less than 30% of infertility trials showed a statistically
significant improvement in pregnancy rates, leaving little room for publi-
cation bias to come into play. It is, however, interesting to note that 6 of
the 76 studies with positive results were reported from the same institution
(Nowroozi et al. 1987; Check et al. 1988 [double trial], et al. 1989a [double
trial], 1989b).

Conclusions

The ideal infertility study includes a clearly defined cohort of patients,
is powerful (usually multicentre), is single phase, uses true randomization
(by a third party or computer), and has a high degree of follow-up over a
sufficient time period during which unambiguous confirmation of
pregnancy (or, even better, the birth of a live child) is an end point. A study
that comes close to meeting these rigorous criteria in the field of infertility
is the second trial of Hargreave et al. (1984), which compared mesterolone
versus vitamin C for male infertility.

Only 29 of the studies reviewed in the present investigation were
multicentre studies. However, there are numerous national organizations,
and one international organization, concerned with the study of infertility.
Even though an attempt by an individual department to become the
coordinating centre for randomized trials might fail due to natural rivalries,
the present authors suggest that multicentre trials should be coordinated
along national or international lines through such organizations.
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Appendix 1. Journals Searched Manually (1966-1990), with the
Impact Factor (for 1988, 1990) and Number of Randomized Trials
Identified per Journal

Impact Number of
factor randomized
trials

Journal 1990 1988 Female Male
Acta Endocrinologica 1.43 1.33 7 1
Acta Europaea Fertilitatis * * 1 5
Acta Obstetricia et Gynecologica
Scandinavica 0.37 0.43 6 1
American Journal of Obstetrics and
Gynecology 2.09 1.92 15 1
American Journal of Reproductive
Immunology 217 1.25 - -
Andrologia 0.43 0.46 - 20
Archives of Andrology 0.36 0.48 - 16
Australian and New Zealand Journal of
Obstetrics and Gynaecology 0.18 0.29 2 -
Biology of Reproduction 2.68 252 - 3
British Journal of Obstetrics and
Gynaecology 1.65 1.63 7 1
British Journal of Urology 0.79 0.74 - 4
British Medical Journal 3.76 3.14 5 -
Clinical Endocrinology 211 223 10 4
Clinical Reproduction and Fertility * * 6 2
European Journal of Obstetrics &
Gynecology and Reproductive Biology 0.51 0.37 10 1
Fertility and Sterility 249 21 109 36
Gynecological Endocrinology 0.43 * 12 -
Gynecologic and Obstetric Investigation 0.49 0.58 1 2
Hormone Research 0.67 1.04 3 1

Human Reproduction 1.46 0.77 40 18
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Appendix 1. (contd)

Impact Number of
factor randomized
trials

Journal 1990 1988 Female Male
International Journal of Andrology 1.25 1.17 - 13
International Journal of Fertility 0.47 0.34 11 10
International Journal of Gynaecology and
Obstetrics 0.16  0.31 1 -
JAMA 5.46 5.28 - 1
Journal of Andrology 1.58. 2.07 - 5
Journal of Clinical Endocrinology and
Metabolism 3.93 4.09 16 -
Journal of Endocrinology 2.81 239 - -
Journal of Gynaecologic Endocrinology * * 12 -
Journal de Gynécologie obstétrique et
Biologie de la Reproduction = o 5 2
Journal of Gynaecologic Surgery 027 * - -
Journal of In Vitro Fertilization and Embryo
Transfer 0.74 1.67 27 1
Journal of Obstetrics and Gynaecology 0.10 - -
Journal of Reproduction and Fertility 2.16 2.33 4 10
Journal of Reproductive Immunology 213 1.67 - -
Journal of Reproductive Medicine 0.47 0.62 3 -
Journal of Urology 1.76  1.87 - 3
Lancet 1563 145 6 7
New England Journal of Medicine 22.68 21.2 1 -
Obstetrics and Gynecology 1.91  1.90 10 1
Surgery, Gynecology and Obstetrics 1.13  1.07 - 1
Urology 0.57 0.64 - 1

*

Not covered in the Journal Citation Reports, Institute for Scientific Information,
Philadelphia, Pennsylvania, USA.
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Executive Summary

Meta-analysis (or quantitative overview analysis) provides the tools
with which a greater level of agreement may be reached in answering
important clinical questions and identifying areas of ignorance. This
approach involves (1) development of a specific question, including a
clear description of the population involved, the intervention used, and
the outcome measured (e.g., in couples with unexplained infertility, does
the use of clomiphene citrate [CC] improve the rate of ongoing clinical
pregnancy?); (2) identification of relevant studies; (3) assessment of
study validity; and (4) extraction and appropriate pooling of data.

In this paper the authors summarize the results of meta-analyses
of articles describing clinically controlled trials for unexplained infertility,
endometriosis-related infertility, and assisted reproductive technology,
including their risks and costs.

Part 1. Controlled Trials in Unexplained Infertility

The treatments (interventions) assessed in this section were
bromocriptine, Danazol®, superovulation with clomiphene, intrauterine
insemination (IUI), superovulation with human menopausal
gonadotropin (hMG) = IUI, and in vitro fertilization (IVF) versus gamete
intrafallopian transfer (GIFT).

This paper was completed for the Royal Commission on New Reproductive Technologies in May 1992.
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Bromocriptine

There seems to be no apparent benefit from bromocriptine use in
women with unexplained infertility. However, one cohort study did
report a higher conception rate in these women when treated with
bromocriptine compared with pyridoxine. As the women in the control
group were older, had a longer period of infertility, and had lower basal
prolactin levels, the validity of this conclusion is highly questionable.
Larger trials for specific subgroups, e.g., normoprolactinemic women
with unexplained infertility and galactorrhoea, may be warranted.

Danazol®

Given in a low dose, Danazol® does not appear to improve the
outcome in unexplained infertility. In addition, contraception must be
used during treatment because of the risk of virilization of the fetus,
thus eliminating the chance of spontaneous pregnancy. The cost of this
treatment and its side-effects, which include weight gain, oily skin, and,
rarely, hirsutism and clitoromegaly, are important concerns.

Clomiphene Citrate

The risk of multiple pregnancy is increased with clomiphene use (to
approximately 10%), and ovarian cyst formation may occur. Although
no increases in spontaneous abortion or fetal abnormality have been
demonstrated, women should be counselled to avoid clomiphene
following an abnormal or missed period in order to reduce the risk of
fetal exposure. Although the data support the use of clomiphene in
patients with unexplained infertility, the strength of this conclusion is
not great because of the inconsistent quality of the trials. Large,
randomized controlled trials of parallel design are warranted to assess
this intervention further and to address the questions of optimal dose
and responses in different patient subgroups. Clomiphene should be
used as a primary treatment in this patient group because it is easy to
administer, has a relatively low cost, and has a low incidence of side-
effects. It may be more effective in women who have been infertile for
more than three years.

Intrauterine Insemination

Neither of the studies analyzed demonstrated significant benefit
from IUI in couples with unexplained infertility. Because of the limited
power and quality of the data, this conclusion is weak. A cohort study
suggested significant benefit in women with infertility caused by a
cervical mucus factor. Additional trials are warranted to address the
effectiveness of IUI in unexplained and other types of infertility.

Human Menopausal Gonadotropin With or Without Intrauterine
Insemination

There appears to be some benefit from hMG plus IUI versus hMG
plus intercourse in couples with unexplained infertility. However, the
data from studies comparing these two interventions are heterogeneous
and of poor quality. This is an important area for further study — small
treatment benefits may exist, but at the potential cost of significant side-
effects, for example, ovarian hyperstimulation and multiple pregnancy.
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In Vitro Fertilization Versus Gamete Intrafallopian Transfer

No significant difference has been demonstrated between IVF and
GIFT in the treatment of unexplained infertility. However, the power of
the small, randomized controlled trials available was insufficient to
demonstrate clinically significant differences. Althqugh cohort studies
suggest that GIFT may be superior in this patient group, their validity is
questionable.

Summary

There is no sound evidence to support the use of bromocriptine,
Danazol®, or IUI in the treatment of unexplained infertility. Available
evidence suggests a significant treatment benefit from CC. Based upon
its relatively low cost and limited risks, it should be used as a primary
therapy in couples requesting treatment. Although hMG plus IUI may
have a positive treatment effect, this approach is relatively expensive and
carries significant risks of multiple pregnancy and ovarian hyper-
stimulation. Well-designed trials of this intervention are warranted,
since the quality of the available data is low. Although data from cohort
studies suggest that GIFT is superior to IVF in the treatment of
unexplained infertility, randomized controlled trials have demonstrated
no significant difference between the two interventions. This may be a
genuine finding or a function of limited statistical power.

Part 2. Controlled Trials in Endometriosis-Related Infertility

Part 2 reports on studies dealing with the use of ovulation
suppression, laparoscopic surgery, the combination of laparoscopic
surgery and Danazol®, conservative laparotomy, and the combination of
conservative laparotomy and Danazol® in the treatment of endometriosis-
related infertility. As Danazol® has long been the treatment of choice for
this condition, and its efficacy has been found to be similar to that of
placebo or no treatment at all, in some overviews data from studies
including Danazol® as an “active control” have been combined with those
from placebo or no-treatment control groups.

Ovulation Suppression

This term is used to describe all agents that impair ovarian
steroidogenesis. It was found that ovulation suppression agents do not
improve the pregnancy rate of women suffering from endometriosis-
associated infertility. Furthermore, based on these findings, larger trials
do not appear to be warranted.

Laparoscoplc Surgery

Data pooled from five studies demonstrated significant benefit of
laparoscopic destruction of endometriotic implants. However, because
of the significant heterogeneity among the studies analyzed, this
conclusion cannot be made with confidence. The apparent beneficial
effect of this treatment deserves further study in large, well-controlled
randomized trials.
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Combination of Laparoscopic Surgery and Danazol®

There is no evidence to support the use of adjuvant Danazol® with
laparoscopic surgery in the infertility-directed treatment of endo-
metriosis. However, the methodological quality of existing evidence is
poor. The assessment of laparoscopic ablation alone should remain the
priority of further study, given the discouraging results of ovulation
suppression for this condition.

Conservative Laparotomy

Existing evidence does not support the use of this intervention in
the infertility-directed treatment of endometriosis. Well-designed
controlled studies are necessary to assess the effectiveness of laparotomy
at different stages of disease.

Combination of Conservative Laparotomy and Danazol®

The existing evidence does not support the effectiveness of this
intervention in the infertility-directed treatment of endometriosis.
Additional well-designed research is needed.

Summary

Ovulation suppression confers no benefit on the infertility-directed
treatment of endometriosis when compared with no treatment. The
effectiveness of conservative laparotomy with or without the adjuvant use
of ovulation suppression is not demonstrated by the limited available
data. Although the effect of laparoscopic ablation of endometrial
implants is encouraging, it requires further evaluation before its use can
be advocated with confidence.

Part 3. Controlled Trials in Assisted Reproductive Technology

Groups of similar studies were identified and subjected to formal
meta-analysis in the following areas: gonadotropin-releasing hormone
agonists (Gn-RHa) versus traditional ovulation induction protocols
(CC/hMG /follicle-stimulating hormone [FSH]) in IVF and GIFT; luteal
support with progesterone versus no treatment or placebo; and luteal
support with human chorionic gonadotropin (hCG) versus no treatment
or placebo.

Gonadropin-Releasing Hormone Agonists

The analyses suggest significant advantages to using Gn-RHa
versus traditional ovulation induction protocols. It was found that the
routine use of these protocols in IVF and GIFT significantly reduces cycle
cancellation, improves the ongoing clinical pregnancy rate, and
potentially provides more embryos for transfer in natural cycles following
cryopreservation. Further trials of the cost-effectiveness and efficacy of
different Gn-RHa protocols may be useful, and the possible increase in
multiple pregnancies and ovarian hyperstimulation following this
treatment needs to be evaluated. In addition, live-birth outcomes should
be considered and reported where possible.

A policy of routine Gn-RHa ovulation induction for IVF and GIFT
can be expected to reduce cycle cancellation, improve ongoing clinical
pregnancy rates, and provide more embryos for transfer in natural cycles



Meta-Analysis of Controlled Trials in Infertility 233

following cryopreservation. However, clinicians should be aware that the
risk of ovarian hyperstimulation syndrome (OHSS) and multiple
pregnancy may be increased with this approach.

Progesterone Luteal Phase Support

The evidence does not support the routine use of luteal phase
support with progesterone in patients undergoing IVF or GIFT following
CC/hMG/FSH ovulation induction. Further studies of larger sample size
may be useful, especially in patients receiving ovulation induction
protocols that include Gn-RHa, as these women may be susceptible to
corpus luteum dysfunction.

Human Chorionic Gonadotropin Luteal Phase Support

There is evidence of significant benefit from hCG luteal phase
support following Gn-RHa ovulation induction protocols. Further
studies are warranted to assess efficacy and risk, particularly with
respect to OHSS. The data do not support the routine use of hCG in IVF
or GIFT following ovulation induction with CC/hMG/FSH; however, as
these findings were derived from a small sample size, further trials are
also warranted.

Summary

The routine use of Gn-RHa appears to increase the clinical
pregnancy rate per treatment cycle by decreasing the rate of cancellation
and possibly increasing the rate of embryo implantation. The possibility
that these drugs result in increased rates of OHSS and multiple
pregnancy deserves further study. Luteal phase support with hCG
appears to have a positive effect on ongoing pregnancy rate when used
after Gn-RHa treatment. Again, the possibility of increased ovarian
hyperstimulation needs to be assessed in further studies. The routine
use of progesterone in the luteal phase is not supported by the available
evidence. However, even the combined studies have insufficient statisti-
cal power to rule out small but clinically significant therapeutic benefit.

Introduction

The results of well-designed clinical studies form the foundation of
effective medical care. Regrettably, results of studies addressing the same
question are frequently inconclusive or conflicting. Reasons for this include
differences between studies in terms of populations, interventions, and
outcomes measured, as well as the element of chance. The developing
science of meta-analysis provides the tools with which practical answers to
clinical questions may be provided through the appropriate combination of
the best available evidence. The purpose of this report is to summarize the
results of meta-analyses of treatments for unexplained infertility,
endometriosis-related infertility, and assisted reproductive technology. A
similar format is used in each section, and structured abstracts of all trials
included in the overviews appear in Appendices 1-3.
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Meta-Analysis: Rationale and Methodology

Numerous interventions have been promoted in the treatment of
infertility based largely on “evidence” from uncontrolled case series.
Efficacy, however, can be proven only when comparative studies of sound
design demonstrate superior pregnancy and birth rates in “treatment”
versus ‘no treatment” groups. Unfortunately, even well-designed,
randomized controlled trials in the area of infertility rarely have sufficient
statistical power to demonstrate small but clinically significant differences
between treatment and control groups. For example, to demonstrate a real
difference in clinical pregnancy rate following in vitro fertilization (IVF),
between 15% in one group and 20% in another, accepting Type I (o) and
Type 11 (8) errors of 0.05 and 0.2 respectively, a study of approximately
1 450 treatment cycles would be necessary. Clearly, trials of this size are
difficult to conduct.

An alternative approach to questions not yet answered by large well-
designed trials has traditionally been provided by narrative literature
reviews. One limitation of these authoritative overviews is the potential for
bias in their conclusions, particularly through selection and review of
studies that support the authors’ beliefs rather than studies that reflect all
of the available evidence. A way of addressing this problem is to execute
a literature review according to a clearly and prospectively defined protocol,
an approach that forms the basis of quantitative overview analysis or meta-
analysis. From the clinical reader’s standpoint, a major advantage of this
type of review is the opportunity to judge the quality of its conclusions.
This judgment is based on information about how studies were identified,
why they were included, the validity or quality of individual studies, and
how their data were extracted and pooled. Meta-analysis has generated
considerable interest in the medical literature over the last decade (Sacks
et al. 1987; Yusuf et al. 1987; Thacker 1988) and is already a powerful tool
in the field of perinatology (Chalmers 1991). With the publication of
increasing numbers of well-designed trials, the opportunity now exists to
apply this approach to the infertility literature.

Meta-analysis can be divided into four main components: develop-
ment of a specific question; identification of relevant studies; assessment
of study validity; and extraction and appropriate pooling of data. As with
all scientific research, a specific and focussed question is of paramount
importance. This should include a clear description of the population
involved, the intervention used, and the outcome measured. An example
of a therapeutic question might be, “In couples with unexplained infertility,
does the use of clomiphene citrate (CC) improve the rate of ongoing clinical
pregnancy?” The same focussed approach may be used for questions
dealing with etiology, diagnosis, and prevention. By refining and defining
the question in this way, practical conclusions may ultimately be drawn.
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Armed with a specific question, it is first necessary to go over prior
reviews because if a recent and well-executed meta-analysis is available, a
second may be redundant. Next, relevant published and unpublished liter-
ature must be sought. Only when specific search strategies are designed
and reported is it possible for the reader to determine whether a meta-
analysis is based on the best available evidence. Once identified, studies
should be subjected to strict predetermined criteria for inclusion in a meta-
analysis based on the components of the research question in terms of
population, intervention, outcome, and methodology. In selecting or
rejecting articles, a measure of reliability is important to demonstrate a lack
of bias. This is best accomplished through an independent assessment of
possibly relevant studies by two reviewers using the same predetermined
criteria. Differences of opinion may then be resolved by consensus. It is
also important to keep a log of rejected articles and publish it as part of the
meta-analysis.

The potential for publication bias (bias toward the publication of
studies with “positive” results) remains a concern. The omission of negative
data, which may arise more frequently from unpublished trials, could lead
to an erroneously enhanced “treatment effect.” Conversely, inclusion of
unpublished data may dilute the quality of a meta-analysis because the
data have not passed through a peer review process. An ideal solution
would be to completely eliminate the problem of publication bias through
the establishment of a registry of planned, randomized control trials. This
strategy has been successfully implemented in the field of perinatology
(Chalmers 1991). Until the same facility is available to researchers in
infertility, a pragmatic approach to the problem of unpublished data is to
obtain such data in writing from investigators, funding agencies, and
pharmaceutical companies and assess them for relevance and inclusion in
the same rigorous fashion as data from published trials.

Once relevant articles have been identified, their methodological
strengths and weaknesses or validity can be assessed. The aim of this step
is to assess the possibility of bias in study results. Important criteria to
consider here include the method, and therefore security, of randomization,
the completeness of follow-up, and the possibility of co-intervention. This
evaluation should ideally involve two independent reviewers using a
pretested scoring system. A measure of agreement between reviewers, as
provided by a weighted kappa statistic, gives the reader a sense of how
reliably study validity has been measured. The assessment of methodolo-
gical quality is useful for two main reasons. First, it provides a guide to the
strength of any overall conclusions. If none of the included studies was
rigorously designed and conducted, then the conclusions of a meta-analysis
cannot be drawn with confidence. Conversely, data from methodologically
strong studies allow for confident conclusions. Second, if the results of one
or more studies are radically different from the others (heterogeneous), an
assessment of study validity may provide an explanation for this difference.
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The final stage in meta-analysis is the extraction and pooling of data.
Primarily to avoid error, data extraction is again best undertaken by two
independent reviewers using the same data collection form.

Methods for combining data vary. The basic principle, however, is to
generate two-by-two tables for the outcome of interest from each study.
These are then used to provide odds ratios or relative risks for the outcome
under experimental versus controlled conditions. An odds ratio is an
estimate of the likelihood of an event, such as pregnancy, occurring in
these two patient groups. Odds ratios may be reported for individual trials
or for pooled data. If the lower confidence limit of an odds ratio exceeds the
value of one, a positive treatment effect is inferred. Conversely, if the upper
confidence limit for this estimate is less than one, a negative treatment
effect may be present.

Odds ratios have several statistical advantages as measures of
association. They may be combined using an exact statistical test or
closely estimated using several established methods, such as the Mantel-
Haenszel test (Mantel and Haenszel 1959). Thus, a common odds ratio
with 95% confidence limits may be derived, allowing for a quantitative
assessment of treatment efficacy. Various methods exist for graphically
displaying the common odds ratio and the relative contributions made by
each study.

If the results of individual studies are judged to be heterogeneous,
either clinically or by statistical testing (e.g., Breslow-Day test [Breslow and
Day 1980]), it may not be appropriate to combine them in this way. Under
such circumstances, reasons for heterogeneity must be sought. Variability
in the quality of the individual studies could be one reason for differing
results. It is also possible that some factor or influence that is extraneous
to the exposure or treatment under study could be causing both the
observed effect and its variability.

Thus, meta-analysis provides a quantitative approach to the review of
medical literature. Its critics are quick to point out potential shortcomings,
which include concerns over the combination of trials across different
populations, interventions, and outcomes — “comparing apples and
oranges.” Also, the problem of identifying and summarizing all available
evidence, thereby avoiding publication bias, remains contentious. Despite
such concerns, we believe that through careful application of these
techniques, a greater level of agreement may be reached in answering
important clinical questions (and identifying areas of ignorance) in
reproductive endocrinology and infertility.
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Part 1. Controlled Trials in Unexplained Infertility

Introduction

Unexplained infertility is a common condition affecting approximately
26% of Canadian couples presenting to academic infertility centres (Collins
and Rowe 1989). Evaluation of the empirical treatments used in this
situation is hampered by a number of methodological problems. In the
overviews that follow, these problems must be considered.

Definition of Unexplained Infertility

Although a routine infertility investigation includes an assessment of
ovulation, tubal patency, and sperm quality, the tests used and the
interpretation of their results differ among studies. For this reason, the
criteria used for defining unexplained infertility are listed in all treatment
overviews. These differences should not, however, lead to the exclusion of
trials from overviews, but should draw attention to the potential for bias
and the need for a more unified approach to future research.

Treatment-Independent Pregnancy and the Need for Controlled
Trials

Treatment-independent pregnancy is a common event. Its reported
frequency ranges from 5 to 79% and depends largely on the completeness
and duration of follow-up (Collins 1990). In any condition in which a
spontaneous cure is possible, a control group is necessary to evaluate
treatment efficacy. Through randomization, both known and unknown
prognostic factors may be evenly distributed between treatment and control
groups, reducing the chance of bias in the results. This report, therefore,
focusses on evidence from randomized controlled trials. Studies that
compare patient groups assembled concurrently, but not through
randomization, provide the next level of evidence. Such cohort studies are
prone to selection bias because admission to one treatment group or
another is often based on patient or physician preference, or a particular
factor that may itself be of prognostic importance. Prospective cohort
studies have the advantage of clearly defined inclusion and exclusion
criteria, which are applied to all patients prior to study entry. In this way,
groups may be clearly defined, although they are still likely to differ in
terms of prognostic factors.

Cohort studies assembled in a retrospective way compare outcomes in
patient groups identified after treatment has been completed. Although
this design may provide useful information on the course of disease, it is
rarely helpful in answering questions dealing with treatment efficacy.
Cohort studies have been included only in the absence of more rigorous
data.
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The final class of research is regrettably the largest: uncontrolled case
series. Although such studies may be useful in defining the incidence of
adverse treatment outcomes, they are of no use in determining treatment
efficacy and are excluded from all overviews.

Potential Threats to Study Validity

Randomization Method

Although many studies report random treatment allocation, they often
fail to note or appreciate the importance of the method used. Bias may be
introduced through insecure treatment allocation, for example, an open
random table, patient identification number, or date of treatment. The
method of randomization has been considered as the primary validity
criterion for all studies included in overviews.

Sample Specification

Clearly defined inclusion and exclusion criteria are necessary in any
study. Without information on factors such as age and duration of
infertility, the clinical reader is unable to assess whether the intervention
as described has potential for the same level of efficacy when applied to a
different patient population.

Manoeuvre

The intervention should also be clearly specified. Sufficient
information should be given to allow its exact reproduction. When dealing
with a drug trial, a double-blind approach is preferable. With other forms
of intervention, this may not be possible.

Outcome

The primary outcome of interest should be specified at the outset of
the trial. Although pregnancy is a clear and dichotomous variable, it
should be exactly defined in terms of beta human chorionic gonadotropin
(BhCQG) level, ultrasound findings, tissue on curettage, or live birth. Once
again, only through a clear description of the outcome can results be
extrapolated to other populations.

Completeness of Follow-Up

When pregnancy occurs, the successful couple is excluded from
further follow-up. Similarly, incomplete follow-up as a result of patient
migration or disinterest reduces the size of the final denominator. In trials
of greater than three months’ duration, survival analysis provides more
information than a comparison of crude pregnancy rates. Through these
techniques, incomplete follow-up due to drop-out or pregnancy is taken
into account. This approach is particularly useful in trials of unexplained
and endometriosis-related infertility. In trials of short duration, commonly
seen in association with assisted reproductive technology, comparison of
pregnancy rates per cycle is more acceptable. However, exclusion of even



Meta-Analysis of Controlled Trials in Infertility 239

a small proportion of the data (> 5% of subjects enrolled) may result in
significant bias.

Crossover Studies

Results from crossover studies are also subject to bias through drop-
out and incomplete follow-up. Patients becoming pregnant during the first
phase of a crossover trial following treatment A are not available during the
second phase to receive treatment B or placebo. Because the relatively
more fecund group may be eliminated before crossover, a form of selection
bias is introduced. In comparing treatment and control groups, therefore,
it is more appropriate to consider only the first phase of crossover trials in
an overview. This has been the approach adopted wherever possible in this
report. Where data cannot be separated, this has been pointed out in the
text.

Duration of Follow-Up

Data from the Canadian Infertility Treatment Evaluation Study (Collins
1989) clearly demonstrate that fecundity during the early months of follow-
up is higher than during later months. When 381 untreated couples with
unexplained infertility were followed for six months, their mean fecundity
per cycle was 4%. In the subsequent six months, this level fell to 2%.
Those patients followed for a maximum of six months had a mean monthly
fecundity of 22%. This relatively high fecundity rate observed during the
early period of untreated follow-up compares favourably with fecundity
rates observed in uncontrolled studies of active treatments, such as
intrauterine insemination (IUI) and ovarian hyperstimulation. Such case
series involve short periods of treatment, usually of one to six cycles, a
factor that again underlines the need for controlled trials.

Protocol for Meta-Analyses in Unexplained Infertility

Research Questions

In infertile couples experiencing unexplained infertility, do commonly
used treatments improve the rate of conception?

Population: Couples experiencing infertility for a period of > 1 year
and for whom ovulation, pelvic architecture, and sperm quality have been
assessed by clearly defined tests and found to have no demonstrable
abnormality.

Interventions: Danazol®, bromocriptine, superovulation with clomi-
phene, IUI, superovulation with human menopausal gonadotropin (hMG)
+ [UI, and IVF and gamete intrafallopian transfer (GIFT).

Primary Outcome: Clinical pregnancy defined by a positive pregnancy
test, ultrasound imaging of a gestational sac, and/or products of
conception on curettage.
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Study Identification

1. Retrospective journal hand-search: Forty-one core journals have been
hand-searched in collaboration with the Leeds University group from
January 1980 to January 1990 using the following selection criteria:
(a) randomized or quasi-randomized controlled trials; (b) therapeutic
intervention in infertile couples; and (c) pregnancy, a defined and
reported outcome.

2. Prospective hand-search beginning in January 1990: Forty-one core
journals were prospectively hand-searched using the same selection
criteria as described above.

3. MEDLINE search: Studies were identified through the National
Library of Medicine MEDLINE data base using medical subject
headings “unexplained infertility” and “pregnancy.”

4. Bibliographies from retrieved articles were hand-searched for relevant
articles.

5. Abstracts from relevant North American and European scientific
meetings (1986-1991) were hand-searched for recent and as yet
unpublished trials.

Strategy for Study Retrieval

Two independent reviewers (EGH and JAC) reviewed the hand-
searches and MEDLINE search. Any study potentially fulfilling the
inclusion criteria was copied and retrieved.

Inclusion Criteria

1. Population and interventions as described.

2. Methodology: Only randomized controlled trials and cohort studies
were included.

Strategy for Study Inclusion

Articles were copied in full without blinding of the author to the
journal. Methods sections of potentially relevant articles were reviewed
independently by EGH and JAC, and inter-observer agreement was
measured by kappa (0.83) for a pilot study of 24 manuscripts.

Validity Criteria Score

The following four criteria were considered to be the most important
in terms of posing a threat to study validity. The scores afforded each
study appear below the first author’s name in each table and figure.
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1. Randomization procedure
(a) randomized by central means (telephone or pharmacy)
(b) randomized by sealed accounted envelope

() randomization method other than above, method not described,
or day of month, date of birth, or clinic chart number (quasi-
randomization) used

2. Follow-up
(a) outcome data used for primary analysis complete — all
randomized patients accounted for, with “intention to treat”
analysis

(b) outcome data incomplete, with < 5% of cycles commenced having
outcome data missing

(¢) outcome data incomplete, with > 5% of cycles commenced having
outcome data missing

3. Crossover trial?
(a) no crossover, or data from first treatment period available

(b) crossover occurred and data from treatment periods combined

4., Co-intervention?

(a) other than for use of treatment and control, protocols were
similar

(b) difference in protocol in addition to treatment versus control

Data Extraction

This was undertaken independently by both authors (EGH, JAC), and
results were checked for errors.

Data Analysis

Common odds ratios were generated for the variables of interest using
the Mantel-Haenszel method (Mantel and Haenszel 1959). This provides a
robust approximation of the common odds ratio with conservative estimates
of confidence limits.

Heterogeneity has been assessed in all overviews. From a clinical
standpoint, differences in population intervention and outcome have been
highlighted. The level of statistical heterogeneity based on results of the
Breslow-Day test (Breslow and Day 1980) has also been reported.
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Overview Number: 1 (Table 1, Figure 1)

Title:

Bromocriptine Versus Placebo in the Treatment of
Unexplained Infertility

Editors: E.G. Hughes, J.A. Collins

Editorial Commentary

1.

o gk

Objective: To determine the efficacy of bromocriptine in the treatment
of unexplained infertility.

Inclusion criteria for trials in this overview: Randomized controlled
trials comparing bromocriptine with placebo or no treatment in
couples with unexplained infertility as previously defined.

Trials excluded: Lenton et al. (1977) — no control group.
Trials included: Wright et al. (1979); McBain and Pepperell (1982).
Unpublished data: None identified.

Methodological quality: Both of these trials were double-blind and
centrally randomized by pharmacy. Both had small sample sizes (< 50
patients). Follow-up in the trial of Wright et al. (1979) was reported as
complete, but it was not possible to determine whether the same was
true for the study of McBain and Pepperell (1982). The latter trial also
used a crossover design after three treatment cycles, and data from
the treatment periods were not separable.

Results: Neither of these studies demonstrated improved conception
rates following bromocriptine treatment — common odds ratio 1.25
(95% confidence interval [CI] 0.46-3.37), suggesting that in this patient
population, bromocriptine is not useful. It may, however, be of some
value in normoprolactinemic women with expressible galactorrhoea
and unexplained infertility (DeVane and Guzick 1986). A cohort study
reported a higher conception rate in such women when treated with
bromocriptine compared with pyridoxine (n = 43). However, women in
the control group were older, had a longer period of infertility, and had
lower basal prolactin levels, making the validity of this conclusion
questionable.

Consistency of results across trials: Clinically and statistically,
these data appear to be homogeneous.

Risks and costs: The common side-effects of bromocriptine are
nausea and hypotension. Based on data from 1410 pregnancies,
there appears to be no increased risk of fetal anomaly or spontaneous
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abortion (Briggs et al. 1990). The estimated direct cost per treatment
cycle (2.5 mg daily for 30 d) is $26.10.*

Implications for practice: There is no apparent benefit from
bromocriptine use in women with unexplained infertility.

Implications for research: Larger trials examining this question in
specific subgroups, for example, normoprolactinemic women with
unexplained infertility and galactorrhoea, may be warranted. Clearly,
this would require a multicentre approach.

Conclusions: Bromocriptine is not an effective treatment in
unselected normoprolactinemic women with unexplained infertility.

*

All drug costs quoted in this report are based on wholesale prices, exclusive of pharmacy overhead

and prescribing charges.
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Overview Number: 2 (Table 2, Figure 2)
Title: Danazol® Versus Placebo in the Treatment of Unexplained

Infertility

Editors: E.G. Hughes, J.A. Collins

Editorial Commentary

1.

e ok W

Objective: To determine the efficacy of Danazol® in the treatment of
unexplained infertility.

Inclusion criteria for trials in this overview: Randomized controlled
trials comparing Danazol® with placebo or no treatment in couples
with unexplained infertility as previously defined.

Trials excluded: Greenblatt et al. (1974) — no control comparison.
Trials included: vanDijk et al. (1979); Iffland et al. (1989).
Unpublished data: None identified.

Methodological quality: Although neither of these studies stated the
method of randomization used, both appear to be randomized double-
blind trials. vanDijk et al. (1979) reported complete follow-up among
40 couples, but excluded one patient from the analysis (placebo group)
because she conceived during the six-month treatment phase rather
than during the six-month post-treatment period. This questionable
decision undermines the validity of their conclusions. Iffland et al.
(1989) described the eight patients who left their trial post-
randomization, but did not report the pregnancy rate in this group.
Interestingly, although side-effects were reported with a similar
frequency between groups in this study, more women dropped out of
the Danazol® group than the placebo group, leaving 11 and 17 women,
respectively. Neither trial used a crossover design, and co-intervention
did not appear to be present.

Results: These trials reach different conclusions. Based on the
exclusion of one pregnancy from the placebo group, vanDijk et al.
(1979) reported a significant improvement in pregnancy with Danazol®
(Fisher’s exact X’ = 4.91, p < 0.05). However, the more appropriate
approach would be to include this patient, rendering the treatment
effect non-significant o’ = 1.4, p =0.237). Iffland et al. (1989)
reported no pregnancy in the 12 months following Danazol® and one
pregnancy following placebo. The common odds ratio for these trials
was 2.84 (95% CI 0.509-12.8), suggesting no significant treatment
benefit.

Consistency of results across trials: The Breslow-Day test
demonstrates no statistically significant heterogeneity between these



10.

11.

12.

Meta-Analysis of Controlled Trials in Infertility 247

data. Any that exists is likely to be a function of chance and differing
patient populations.

Risks and costs: Common side-effects of Danazol® include weight
gain and oily skin. Rarely, hirsutism and clitoromegaly occur. This
drug is contraindicated in pregnancy because of the risk of virilization
of the fetus (Kingsbury 1985; Quagliarello and Greco 1985). The
estimated direct cost for three months of treatment (200 mg/d) is
$145.80.

Implications for practice: Danazol® given in a low dose does not
appear to improve the outcome in unexplained infertility. Its efficacy
is unproven and its effects potentially detrimental. During treatment,
contraception must be used, thus eliminating the chance of
spontaneous pregnancy. Side-effects and cost are also concerns.

Implications for research: Larger trials do not appear to be
warranted based on these findings.

Conclusions: Danazol® (200 mg daily) is not indicated in the
treatment of unexplained infertility.
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Overview number: 3 (Table 3, Figures 3.1-3.3)
Title: Clomiphene citrate (cc) Versus Placebo in the Treatment of

Unexplained Infertility

Editors: E.G. Hughes, J.A. Collins

Editorial Commentary

1.

Objective: To determine whether clomiphene citrate improves the
rate of conception in couples with unexplained infertility.

Inclusion criteria for trials in this overview: Randomized controlled
trials comparing clomiphene with placebo or no treatment in women
with unexplained infertility as previously defined.

Trials excluded: Corsan and Kemmann (1991); Bongers et al. (1991);
Koninckx et al. (1984); Martinez et al. (1990); Randall and Templeton
(1991); Yavetz et al. (1990) — no concurrent control group or usable
data.

Trials included: Fisch et al. (1989); Deaton et al. (1990); Glazener et
al. (1990); Harrison and O'Moore (1983).

Unpublished data: None identified.

Methodological quality: The quality of randomization among the
studies is variable. Only the trial reported by Fisch et al. (1989) used
central randomization in a double-blind fashion. This trial also gave
the most complete “intention to treat” analysis of data from all
randomized subjects. The other three trials used crossover designs.
It was possible to extract data from the first treatment period only
from the studies of Deaton et al. (1990) and Harrison and O’Moore
(1983).

There were important differences in patient populations among the
studies. Patients with surgically treated endometriosis were included
in