Health Care Productivity

McKinsey Health Care Practice

McKinsey
Globd
Institute

with assistance from

our Advisory Committee
Ken Arrow
Martin N. Baily
Axel Borsch-Supan
Alan M. Garber

Los Angeles
October 1996

This report is copyrighted by McKinsey & Company, Inc.; no part
of it may be circulated, quoted, or reproduced for distribution
without prior written approval from McKinsey & Company, Inc.



Contents

Executive summary

Chapter 1:

Chapter 2:

Chapter 3:
Chapter 4:
Chapter 5:
Chapter 6:
Chapter 7:

Chapter 8:

Chapter 9:

Context, objectives, and approach

Summary of health care system
structure and regulation

Diabetes case

Cholelithiasis (gallstones) case
Breast cancer case

Lung cancer case
Cross-disease synthesis

Relationship of disease case study
results to aggregate-level analyses

Implications for policymakers
and health care organizations

N



Chapter 1. Context,
objectives, and approach

In this chapter, we summarize the background and context for this project, its
specific objectives, and the project approach and methodology.

BACKGROUND AND CONTEXT

Every major industrialized country treats health care as a unique and important
sector, one whose considerable economic significance is heightened by its impact
on social welfare. A high fraction of the gross domestic product (GDP), ranging
from approximately 7 percent in the U.K. to 14 percent in the U.S., is devoted to
health care; and health care expenditures can indirectly influence a country’s
level of GDP by reducing lost labor productivity from injury and illness. It is
highly valued by society at large as well as by individual consumers, arguably
above almost all other goods and services in most developed countries. Many
citizens and policymakers believe that access to quality health care is a right.

Despite its privileged status as an essential social good, health care production
imposes trade-offs like every other good and service; its production uses
resources that are scarce relative to competing consumer wants. Every
country must therefore have mechanisms — explicit or implicit, market-based
or regulatory - for determining how much health care to produce, how to
produce it, and how to distribute it across the population.

In recent years, the health care systems of almost all major industrialized
countries have come under significant pressure to improve performance,
particularly to better manage cost growth. Health care costs and the fraction of
GDP they account for are rising rapidly, forcing many countries to begin
trimming health care benefits or other social services. With growing numbers of
elderly men and women — a demographic shift that increases heavily the
proportion of the population using medical care as it decreases the proportion of
net taxpayers — pressures on expenditures will continue to build. Continued
medical innovation, ranging from incremental improvements in existing imaging
technologies to the products of dramatic advances in molecular biology, are
likely to increase the scope of effective but costly medical care. Few countries
will be able to maintain their economic vitality while supporting even their
current level of health care benefits unless they improve the economic
performance of their health care systems.



Productivity is a critical determinant of health care system performance and is
relevant to every nation. Productivity in health care can be defined as the
physical inputs used (labor, capital, and supplies) to achieve a given level of health
outcomes in treating a specific disease. That is, the concept of productivity can be
applied to health care by viewing the management or treatment of a disease as
the fundamental “production process” in health care. By improving productivity,
countries can alleviate some of the spending pressure on their systems or may
avoid making difficult allocative choices to reduce or redistribute benefits. Thus,
interest in the level and the causes of productivity in health care systems is
growing on the part of policymakers and other health care system stakeholders
as per capita expenditure levels are rising.

International comparisons of health care system performance have usually
focused on aggregate (or macro) analysis of health care expenditures and access,
and have not disaggregated performance into productivity and other key
performance drivers. Although such comparisons often include health
outcomes, these data at the international level are usually crude and limited to
measures like mortality rates and life expectancy. The findings of this body of
research therefore pose many new questions: What are the sources of the differences
in spending among countries? Why do those differences appear to be unrelated to
differences in overall life expectancy?

For example, Exhibits 1 through 4 show spending levels for the U.S., the U.K,,
and Germany as well as trends in health care expenditures as a percent of GDP, in
dollars per capita, and in local currency real per capita spending; all demonstrate
significant and growing differences in overall spending levels. Exhibits 5 and 6
show comparative life expectancy and mortality data for selected conditions for
these three countries. These data suggest that life expectancy is similar across the
countries and mortality rates exhibit unclear and confusing patterns across
selected diseases, but health expenditures vary Widely[l

International comparisons of health care system performance conducted at the
aggregate level usually cannot address the questions posed above because of two
major limitations:

9 Spending levels. Most aggregate analyses do not isolate differences
in care input levels from relative input price levels, nor do they
distinguish the direct medical inputs (such as physician time,
hospital beds, and pharmaceuticals) used in disease treatment from

1 Life expectancy in the U.S. is similar to that of Germany and the U.K. when the effects of infant mortality
are removed. This adjusted measure of life expectancy is the most appropriate relative outcome
measure because the inclusion of infant mortality effects may bias the results. Definitions of health
status at birth vary widely between the U.S., Germany, and the U.K. For example, infants that may be
considered stillborn (and thus do not contribute to infant mortality) in Germany and the U.K. may be
included in the U.S. statistics, resulting in higher infant mortality and lower life expectancy at birth in
the U.S. Thus, to produce comparable results for life expectancy, the effects of infant mortality are
removed.
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the administrative inputs consumed in managing and regulating the
health care system. In many industrialized nations, health care is
provided by the government sector or the prices of health care
products and inputs are either administered or regulated. Under
these circumstances, price data do not have the usual interpretation
of opportunity costs. The combination of nonmarket pricing and
failure to disaggregate renders macro results difficult to interpret.

9 Health outcomes. Most aggregate-level analyses either do not assess
outcomes at all or express outcomes in terms of units of service (e.g.,
physician visits, hospital-days). Implicit in this approach is an
assumption that either the units of service are the products that are
valued, or that units of service bear a direct and clear relationship to
the health outcomes that patients and society value. Tracing the
links from health services to health outcomes is difficult under any
circumstances, since it is difficult to separate health effects of
treatment from the influence of lifestyle, socioeconomic, or
environmental factors. In addition, outcome measurement problems
reflect the heterogeneity of people —whose risk factors and severity of
disease may vary across nations — and the heterogeneity of health
care itself. Furthermore, health care encompasses the prevention,
diagnosis, and treatment of many diseases and medical conditions
and is delivered in numerous care settings by varied providers who
adopt different treatment approaches.

Given these limitations, prior aggregate-level research has revealed an apparent
paradox: variation in health outcomes does not correspond to variation in per
capita health expenditures. This paradox suggests that there is substantial
variation in the productivity of health care. But aggregate comparisons are
subject to the limitations of the data they use, and have neither convincingly
demonstrated that the apparent productivity differences are real, nor pointed to
strategies that policymakers and health care organizations around the globe can
adopt to improve the economic performance of their health care systems.

Nevertheless, health care policymakers and other stakeholders are aggressively
pursuing initiatives to reform their country’s health care systems, given
intensifying performance pressure. Efforts are numerous and varied, ranging
from central planning and direct regulation of supply to the infusion of more
market-based approaches. While many recognize the need for some mixture of
regulation and market mechanisms, countries and systems have arrived at very
different blends. And no one system is recognized as having the most
productive system or as having achieved the right blend. Nevertheless, health
care policymakers and organizations around the globe are now asking similar
guestions, including:

9 Can market-based approaches work well in health care, given the
high propensity for market failure in certain areas (in contrast to the
1-3



view that market failures in health care necessitate extensive
regulation or even nationalization)?

9 What specific market structures work best in health care coverage
and care provision? Specifically, do more competition and greater
“integration” in care provision or payment improve productivity?

9 Do economic incentives influence the behaviors of physicians,
hospitals, and other providers and, if so, which incentives work best?

9 Are limits on aggregate spending and/or hospital and physician
supply needed to avoid overconsumption of resources? If so, where
and how should these be established and enforced?

PROJECT OBJECTIVES

In order to better understand differences in health care system performance and
address the questions posed above, this joint project between McKinsey’s Global
Institute and McKinsey’s Health Care Practice had three major objectives:

1. Assess differences in relative productivity at the disease level among
the health care systems of three major industrialized countries — the
U.S., Germany, and the U.K.

2. Examine the major sources and drivers of these differences in terms
of variations in health care treatment approaches and in the
underlying provider incentives and supply constraints that arise
from the structure and regulations of each country’s health care
system.

3. Based on this examination, as well as on available aggregate-level
analyses, identify implications for policymakers and health care
organizations around the globe in their ongoing search for
performance improvement.

Our focus was on productivity, not on the overall performance of the health care
system. We did not seek to assess the allocative efficiency of each country’s
health care delivery, which would require difficult value judgments about such
issues as the optimal level and distribution of health care spending. Productive
efficiency does not always imply allocative efficiency; one country can produce a
great deal of health from limited resources, demonstrating high productivity, yet
provide too little health care for its population overall. Although health policy
decisions cannot be made on the basis of productivity alone, a system must be
productive to be economically efficient; failure to achieve productive efficiency
means that there are ways to produce more health from the same amount of
resources.



This project represents an attempt to move beyond prior international health
care comparisons by combining aggregate-level analyses with disease-level
productivity analyses. It was motivated by the belief that disease-level
productivity analyses could provide useful, novel insights into the causes of
variations in both health expenditures and outcomes at the aggregate level, and
that it would reveal potential strategies that policymakers, providers, payors,
and other interested parties in each country could adopt to improve health care
productivity and overall performance.

PROJECT APPROACH AND METHODOLOGY

We sought to achieve the project objectives in four ways, by:

9 Assessing the relative productivity of the three health care systems
by comparing the health benefits achieved relative to the physical
inputs used in disease treatment. We consider disease treatment to
be analogous to a production process in which the output is a set of
specific health outcomes, such as lower mortality.

9 Examining productivity differences in the treatment of four specific
diseases — breast cancer, lung cancer, diabetes, and cholelithiasis
(gallstones). Each disease is common, costly, and causes substantial
mortality and/or morbidity. In addition, there are several
approaches to treating each disease, leading to international variation
in treatment patterns.

9 Defining the product of each disease treatment process as the health
status (outcome) achieved in the patient population, selecting the
most appropriate available measures and timeframes for each disease
(e.g., 5-year survival rates for lung cancer).

9 Defining and aggregating the care inputs used in the production
process for each disease in terms of the physical “activity-based”
units of labor, capital, and supplies (e.g., number of physician and
nursing hours, doses of pharmaceuticals) rather than as monetary
expenditure levels.

For each disease and each country, we measured resources consumed and health
outcomes achieved to assess the relative productivity of the three health care
systems. We then analyzed the underlying causes of these differences by
characterizing treatment patterns and provider behaviors in each country; we
linked these different treatment patterns to the incentives and constraints acting
on providers as well as to the structural characteristics of each health care
system. We also assessed the impact of regulation, which shapes system
structure as well as supply constraints. (See Exhibit 7 for a summary of our
causality framework.) Finally, our data came from the late 1980s; health care
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markets and delivery systems in each country have changed since then. Our
discussion, therefore, also addresses these changes and the implications of the
analysis for present-day health care systems.

Because we focused on productivity, this study does not address the impact of
differences in access to health care or in other socioeconomic factors across the
three countries. Similarly, it does not address directly the drivers of
administrative costs, a potentially important cause of international variation in
overall health expenditures.

Below we describe in more detail the approaches used to assess relative
productivity and to examine the major sources and drivers of observed differences.

Assessing relative productivity

The lack of an output measure that is both meaningful and easily quantified
makes it more difficult to assess relative productivity in health care than in other
industries. The desired product of health care is improved “health” rather than
units of service. The treatment process itself is complex, and health outcomes are
strongly influenced by patient characteristics; it is therefore difficult to isolate the
contribution of health care to health outcomes. We can directly measure levels of
inputs used in each country, along with disease outcomes, but without further
assumptions these numbers are insufficient to calculate relative productivity or
to draw conclusions about the contribution of health care to health outcomes.
Thus, we cannot measure relative productivity directly, but can only estimate
whether one country is more productive relative to another: this is the economic
concept of “productive efficiency.” This term is therefore used throughout the
remainder of this report.

Our methodology for estimating relative productive efficiency involved three
major steps: 1) estimating per-case inputs used in each country; 2) estimating
per-case outcomes in each country; and 3) comparing differences in input and
outcome levels to assess relative productive efficiency.

1. Estimating inputs used. To estimate the inputs used, we developed a detailed
model of each disease treatment process. The model incorporated the important
steps in the process, the key choices and decisions that providers face at each step,
and the resulting resource implications. The sources of data used to explain the
steps of the treatment process and associated inputs included published
descriptions in the medical literature, analyses of national databases (such as
hospital discharge information), and interviews with practitioners and
administrators in each country.

Physical inputs included labor (from physicians, nurses, technicians, and other
health care providers), supplies (such as medications, surgical instruments, and
X-ray film), and capital (such as diagnostic equipment and hospital facilities,
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where possible). For the labor inputs associated with an inpatient stay, we used
a simplified model that multiplied each country’s average staffing level per day
of hospital stay by the average length of stay (LOS) for treating this disease (see
Appendix 1B). Because the units of measurement for each input vary, we
standardized inputs using a base unit cost, which was an hour of a surgeon’s
time. (Note that the choice of the base unit is arbitrary and has no effect on the
results.) We then calculated the weighted sum of the labor, supplies, and capital
used to obtain an aggregate measure of physical inputs for each disease
treatment process in each country. Appendices 1A through 1C provide more
detail on our input methodology.

2. Estimating outcomes. We applied outcome measures pertinent to each
disease and adjusted for differences in disease incidence across countries. Like
the input measures, outcome measures were derived from literature reviews,
database analyses, and clinical expert interviews.

An ideal comparative health outcome measure would assess the difference
between health outcomes of otherwise identical individuals treated in different
countries. That is, such a measure would not be confounded by differences in
the severity or incidence of disease in the two countries and would only reflect
differences in the effectiveness of treatment. One way to derive such a measure
is to compare the expected outcomes with treatment in each country to the
outcomes without treatment, which are presumably similar in each country. An
example using mortality as the outcome measure is shown in Exhibit 8. Since
the outcome represents a change in health status, it is necessary to quantify
health status expected for each disease as well as to determine the improvement
in health that results from the disease treatment process.

f Quantifying health. Outcomes for each disease can be quantified
using either survival rates or calculations modeling the quality of
life. Survival rates, which are easily assessed, are appropriate
measures for lung cancer and breast cancer, in which the primary
goal of treatment is to reduce mortality. Outcomes for the cancers
can thus be measured as years of life expectancy or life years (LYS).
For diabetes and cholelithiasis, the primary treatment goal is to
reduce the incidence and severity of disabling or painful but
nonfatal complications of the disease. Because treatment is
intended to improve the quality of life — not only its duration —
survival is an inadequate measure of health outcomes for these
diseases. For these diseases, we quantified quality of life outcomes
with the widely used Kaplan-Bush Index of Well-Being and applied
it to calculate outcomes in quality adjusted life years (QALYS).
While quality of life is also relevant in the cancers, it is quite
difficult to measure with available data and is less relevant than in
diabetes and cholelithiasis. Details on our outcome methodology
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are described in Appendix 1D and in the individual disease
chapters and their associated appendices (Chapters 3 through 6).

' Measuring improvement in health from treatment. Quantifying
the effects of treatment on health outcomes is inherently difficult.
Outcomes without treatment are usually unknown and can be
influenced by the patient’s baseline health status, which reflects
lifestyle, cultural factors, genetics, and so on. For some of the
disease cases, we assumed that the baseline or untreated health
outcome would be the same in each country, so that the absolute
levels of health in treated patients would be a valid basis for
comparing the outcomes of treatment in each country. Available
data support this assumption.

In some diseases, we estimated baseline health status in order to
calculate the change in outcomes with treatment. As mentioned
earlier and described in greater detail below, we used this approach
to assess relative productive efficiency in those cases in which one
country achieved better outcomes using more inputs.

3. Determining levels of productive efficiency (Exhibit 9). If we knew all of the
input and outcome combinations of each country’s treatment process — in other
words, the country’s entire production function as illustrated in Exhibit 9 -
productive efficiency could simply be assessed by observing the position of the
production function: the higher the function, the more productive. However, the
data available to us gave essentially one point — not an entire production

function — for each country in the treatment of each disease, consisting of the
average input level and average health outcome. Thus, we can only use the
positions of two points to infer whether two countries were on the same
production function in the treatment of a specific disease, or whether one
country’s treatment process was more productive.

The simplest case is illustrated by a comparison of Countries A and B in
Exhibit 9: Country A achieves better outcomes while using fewer inputs, so
Country A must be more productive. Countries A and C in Exhibit 9 depict
the more common situation, in which one country uses more resources and
has better outcomes than another. In this case, knowledge about the disease
treatment process itself is required: Country A is more productive than
Country C if the production function does not exhibit increasing returns and
Country A has greater average productivity than Country C.

A production process does not exhibit increasing, but rather diminishing
(marginal) returns when the production function is shaped like either of the
curves displayed. The key property is that when more inputs are used, the
output of health increases, but the incremental increase in health from each
incremental increase in resources diminishes with the level of resources (i.e.,
the slope of the curve diminishes as the level of resources increases). Because
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the production process is defined at the per-case level, it is likely that
diminishing returns characterize the treatment of each of the diseases studied
in the three developed countries examined for two reasons:

i Patients who are most likely to benefit are the first to be treated.
A rational allocation of resources first assigns treatment to those
patients who are most likely to be cured or otherwise benefit from
intervention. As treatment extends to patients with lower chances
of cure or lesser benefit, inputs increase proportionately, but
successive gains in outcomes decline. For example, screening
programs to achieve early detection will have the greatest returns
when applied to patients with the greatest a priori risks of having
the disease. As the target population for screening is expanded to
include patients with lower risks, inputs increase proportionately,
but the additional benefits from early detection diminish.

I The most cost-effective technologies are the first to be used. For
some diseases, a range of therapeutic or diagnostic technologies
may be available. Extending treatment may require the addition
of less effective or more expensive technologies, leading to
diminishing returns.

Note that Countries A and C can only lie on the same production function if
production exhibits increasing marginal returns. The dashed lines drawn from
the origin to the points for each country give us the additional information
needed to conclude that Country A is more productive than Country C. The
slope of these dashed lines, or the simple ratio of health output to level of
resources, represents the average productivity of the country in the treatment of
the disease. When production does not exhibit increasing returns and the
average productivity of the country that uses more inputs (Country A) exceeds
the average productivity of the country that uses less inputs (Country C),
productivity in the former country must exceed that of the latter.f]

However, if the country with higher inputs and outcomes has lower average
productivity for a disease (as shown in the comparison of Country C versus
Country D), then its productive efficiency relative to the country with lower
inputs and outcomes is indeterminate without detailed knowledge of the
production function. Its lower average productivity may reflect either lower
overall productive efficiency or a rational choice to operate at a portion of the
disease treatment (production) function with small marginal returns to

Any curve that satisfies the properties of a production function that does not exhibit increasing returns
and that passes through the origin — and that passes through the point for Country C — must lie below a
curve with the same properties that passes through the point for Country A. Note that the origin need
not be limited to a point with zero input and zero outcome; this property will hold for any input and
output combination bounded between zero and the input/output combination of the country with the
lowest input level.
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additional inputs in order to achieve better outcomes. For this comparison, only
more detailed knowledge of the production function (i.e., some sense of the
shape of the curve) can allow us to determine which country is more productive.

For those case comparisons that do not meet any of the productive efficiency tests
described above (as shown in the comparison of Country B versus Country C), we
cannot determine which country is more productive. Two countries could be
producing health care using the same production function, but the one that
spends more will have lower average productivity simply because it is operating
at an area of rapidly diminishing marginal productivity. Country B uses more
inputs than Country C because it allocates more funds to the treatment of the
disease, not because it is less productive. Even if the two countries are equally
productive in the sense that they use the same production function, however, it
may be possible to infer that the country that spends more is unlikely to be
obtaining reasonable value for its health expenditures. Cost-effectiveness analysis
offers perhaps the most widely used method for determining whether the benefits
of a health intervention justify its costs. Below we summarize this assessment
methodology.

Assessing cost-effectiveness

As shown in Exhibit 10, if the additional outcome is worth more than the
additional inputs needed to achieve it (i.e., marginal benefits exceed marginal
costs), then the combination of better outcomes and greater inputs is preferred.
The converse is also true; if the additional inputs are worth more than the
improvement in health outcomes, the combination of lower outcomes and lower
inputs is preferable.

Cost-effectiveness analysis does not itself determine what an outcome — an
additional LY or QALY - is worth. However, the cost-effectiveness ratios
(defined as a ratio in which the numerator is the difference in costs between
the intervention under study and another treatment, while the denominator is
the difference in outcomes for the intervention and the alternative) of
commonly accepted interventions can be used as benchmarks against which
the cost-effectiveness ratio of an intervention under study can be compared.

In our analysis, we used the U.S., the U.K., or German prices to value the input
units as appropriate for the pairwise country comparison (i.e., both the U.S. and
the U.K. prices were used to check the ratio when comparing the U.S. and the
U.K. results). Since the U.S. prices were higher than the U.K. and German prices,
ratios using the U.S. prices will always yield a cost per QALY estimate higher
than those using the U.K. or German prices; these calculations thus provide a
more stringent test of additional U.S. spending. If the ratio of additional inputs
to additional outcomes is very low, then the country with higher outcomes and
higher inputs likely has the preferred outcome/Zinput combination in its
treatment approach. Conversely, if the cost per QALY ratio is very high, then the
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process with better outcomes likely represents a bad bargain, and the lower cost,
lower outcome treatment approach is likely preferred.

Prior studies have produced some rough benchmarks for what is a “very high”
or “very low” cost-effectiveness ratio in cost per QALY. Generally speaking,
these studies have claimed that health care interventions in the U.S. that cost
less than about $30,000 (in 1990 U.S. dollars) per QALY can be considered
reasonably cost-effective, while those that cost more than about $100,000 per
QALY are questionable. Between $30,000 per QALY and $100,000 per QALY,
opinions can vary widely on whether an intervention is cost-effective. (More
detail on cost-effectiveness benchmarks is provided in Appendix 1E.)

Examining major sources and drivers of
observed productive efficiency differences

After we assessed productive efficiency (and cost-effectiveness where
appropriate) of the three countries, we sought to understand why productive
efficiency differed.

First, we identified and quantified the most significant variations in health care
treatment approaches (i.e., provider care choices and behavior). While we
recognized that significant variations are possible within each country, we
focused on across-country variation, attempting to measure the “average” care
delivery approach for each disease in each country.

Then, we determined the most salient differences in provider incentives and
constraints that appeared to drive these treatment variations, and identified the
specific structural characteristics of each system that appeared to shape these
incentives and constraints (see again Exhibit 7). Of critical importance was
understanding the specific nature of the major economic interactions among
the health care system participants — particularly in the health coverage and
care provision markets. In each of these markets, we examined the nature of
the products and services that were being exchanged, focusing on the level of
integration in the health care products bought and sold and the degree of
competitive intensity associated with this exchange. We paid particular
attention to the impact of regulation on these market structures.

Recognizing that health care system structure and the resulting incentives and
constraints for providers vary within each country, we attempted to summarize
the average existing in each country at the time of our assessment and to draw
conclusions from this summary.
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The next chapter (Chapter 2) provides more detail on our framework for health
care system structure and uses this framework to describe the three predominant
systems included in this study (the U.S,, the U.K., and Germany) at the time of
our assessment (the mid to late 1980s). The impact of system structure and
different provider incentives and constraints on observed productive efficiency
differences is discussed in each of the disease case chapters (Chapters 3

through 6) as well as in the cross-disease synthesis (Chapter 7).



Appendix 1A: Input
measurement methodology

Countries use many types of inputs in the production processes for disease
treatment. For example, treatment of a single disease may require labor
from physicians, nurses, and technicians; capital inputs in the form of
facilities, diagnostic equipment, and therapeutic equipment; and supplies
such as pharmaceuticals and disposables. Different countries use these
various inputs in different quantities and in different proportions,
depending on the specific production process each employs to treat a
disease.

Our comparison of the inputs used in a disease treatment process across
countries uses a cost-function approach that measures or estimates the
individual physical inputs used per case in each country to treat the disease,
then multiplies the inputs by price weights to derive the total input measure.
These inputs comprise physician-hours, nurse-hours, and other labor (e.g.,
we determined how many physician-hours were used to treat an average
lung cancer case in the U.K.); capital inputs; and supplies. Data availability
sometimes limited our ability to measure certain inputs directly, in which
case we employed various estimation techniques. Some of these estimates
were disease-specific; these are described in the chapters documenting the
individual disease analyses. One general issue we faced in all diseases was
the need to estimate labor inputs for hospital stays, and capital and supplies
inputs from indirect information on the disease treatment process. Our
approach to these estimates is described in Appendix 1B and Appendix 1C,
respectively.

We then combined these different individual physical units into a single
measure of resource usage in order to compare overall productive efficiency
across countries. To do so, we developed an aggregate measure of total
resources used per case by each country. This aggregate measure is described
below, followed by a discussion of the estimation of standard input prices.

AGGREGATE MEASURE OF TOTAL RESOURCE USAGE

The necessity of developing an aggregate measure of total resource
usage as well as the problems in developing such a measure are best
shown using an example. If the U.K. uses 2 physician-hours and
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4 nurse-hours to treat a particular disease, and Germany uses

1 physician-hour and 8 nurse-hours, which country uses more labor
resources? In developing a suitable aggregate measure of inputs,
we had three major objectives:

1. Economic validity. The measure should be consistent with basic
economic principles. For example, it should increase if any single
input increases; and it should be zero if, and only if, an essential
input is zero.

2. Sensitivity to prices. Although it should measure real usage of
physical inputs rather than monetary values, the measure should
take into account differences in factor prices within a country; for
instance, if a nurse costs less than a physician, inputs of physician
time should be counted more heavily than inputs of nurse time. At
the same time, the measure should permit its computation under any
given set of prices; for instance, it should permit the “correction for”
intercountry price differences.

3. Ability to analyze sources of difference. The measure should allow us to
explain how differences in each individual input contribute to
differences in aggregate resource usage across countries.

There is no unique aggregate measure of resource input that will fit all
possible situations. Unless the process of combining the inputs to the health
outcome is exactly known, all aggregate measures of resource input are,
therefore, approximations. In our approach, we used a weighted sum of the
physical input quantities, where the weights reflect average relative factor
prices in the countries studied. This approach meets the objectives outlined
above, as it: 1) is economically sound because it is based on costs, and the
prices used reflect real relative input prices; 2) takes local factor prices into
account by weighting inputs on the basis of relative factor prices and corrects
for intercountry price differences by applying a standard set of prices to inputs
in each country; and 3) simplifies analysis of sources of difference in the input
measure across countries since differences in total cost depend linearly on
differences in physical inputs.

ESTIMATING STANDARD PRICES OF INPUTS

To estimate a price-weighted index of inputs to health care in our approach, we
needed to determine the standard prices of inputs. We describe here our general
approach to modeling inputs using labor inputs as examples, and describe in
Appendix 1C how the approach was modified for capital and supplies.

A natural starting point is the actual prices in each country. Suppose that input
usages and country factor prices in the U.K., Germany, and the U.S. given in
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Exhibit A-1 are used. Although it is straightforward to determine total costs of
treatment in each country and the relative price ratio between physician-hours
and nurse-hours, it is not clear which country uses “more resources.” First, total
costs in different countries are expressed in local currency units (£, DM, and $)
and are, therefore, not directly comparable. Second, the relative price ratios
between two inputs may vary across countries.

We explored four approaches:
9 Conversion by the exchange rate
9 Conversion by a countrywide purchasing power parity (PPP) ratio
9 Conversion by a health care sector-specific PPP ratio
9 Conversion by a standardized set of relative factor prices.

The first three approaches have the advantage of expressing all costs in the
currency of a specific base country, but also have a significant disadvantage:
commonly used countrywide currency conversion factors such as the exchange
rate or PPP ratios do not adequately reflect intercountry differences in health
care input factor prices. Reliable health care sector-specific PPP ratios — although
theoretically superior as a basis for conversion — are not available.

Difficulty with exchange rate

As a basis for comparing the resources used to produce health care or any other
consumption or investment goods, exchange rates are subject to short-run
distortions arising from a variety of financial signals. These financial signals
reflect fluctuations in expectations about employment levels, interest rates, the
conditions of financial markets, and numerous other macroeconomic conditions
that may influence future exchange rates, but may have little relevance to relative
prices in the health care sector.

Difficulty with countrywide PPP ratios

Although the PPP ratio (e.g., the GDP PPP, or the household expenditure PPP,
both published by the OECD) is less likely to be influenced by short-term
fluctuations in macroeconomic conditions, it is subject to distortion by price
regulation. Because the prices of many health care inputs are determined by
government regulation rather than by market forces, the prices of health care
inputs relative to other goods in an economy may vary significantly across
countries, and this variation may reflect differences in regulated prices rather
than in the resources actually used. A PPP-based currency conversion may
therefore distort our measurement of the real resources used in health care
production processes.
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An example will illustrate this point. Suppose, for simplicity, the following
differences between the U.S. and the U.K. economies:

' The U.S. prices (in dollars) of all goods are twice the U.K. prices (in
pounds) of the same goods, except for health care inputs.

f Through government regulation, the U.K. sets prices (in pounds) for
all health care inputs at only one-fourth of the U.S. prices (in dollars)
for the same inputs.

I True resource usage for any disease treatment process is identical
between the two countries. Thus, for example, if the U.S. uses
1 physician-hour, 3 nurse-hours, and 100 units of radiation to treat a
particular disease, the U.K. uses the identical levels of inputs.

Under this scenario, a PPP-based comparison of health care costs would result in
the following:

9 The PPP currency conversion ratio would be $2 per £1. (This
assumes that health care costs were not included in the PPP
calculation. If they were included, the PPP ratio would be slightly
higher, with the exact difference depending on how heavily health
care costs were weighted in the PPP calculation.)

I Local currency costs for each disease treatment process would be
four times higher in the U.S. than in the U.K.

9 After conversion at PPP, adjusted disease treatment costs in the U.S.
would be double the costs of the U.K.

This PPP-based comparison, therefore, reflects the lower relative input price
levels of the U.K., rather than the true pattern of physical input usage. In terms
of “physical productive efficiency,” in our scenario the U.S. and the U.K. should
be considered equivalent. Because our objective is to measure and compare this
physical productive efficiency of disease treatment processes, this approach is
misleading.

Limitations of health care sector-specific PPP ratio

In theory, use of a health care sector-specific PPP ratio would allow a more
meaningful conversion of health care input costs to a common currency. Such a
PPP ratio would compare the cost of a standardized “basket” of health care
products and services across countries. For instance, in the above example a
health care sector-specific PPP ratio between the U.S. and the U.K. would be

$4 per £1; use of this PPP ratio would, therefore, correctly show that resource
usages for disease treatment are equal in the two countries.
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Unfortunately, although some health care sector-specific PPP ratios exist, reliable
health care sector-specific PPP data are not available. In addition, even a health
care sector-specific PPP ratio could generate misleading results if relative prices
within the health care sector vary widely between countries. To see why,
consider the following (hypothetical) conditions in the U.S. and the U.K.:

9 A physician-hour in the U.S. costs $125, and a nurse-hour $25. In
the U.K,, a physician-hour is £50 and a nurse-hour £25. (Thus,
physicians are five times as expensive as nurses in the U.S., but
only twice as expensive in the U.K.)

9 A health care sector-specific PPP ratio is developed using a basket of
1 physician-hour and 1 nurse-hour. This yields a PPP ratio of
$150/£75 =2 $/£.

9 A particular disease treatment process uses 1 nurse-hour (and no
physician time) in both the U.S. and the U.K., at local costs of $25 and
£25, respectively.

I Using the health care sector-specific PPP ratio, the U.S. dollar cost of
the U.K. process is £25 X 2 $/£ = $50; thus the U.K. appears to use
twice the resources of the U.S., even though physical inputs for the
two countries are identical.

Use of relative factor prices

To avoid the problems that arise from application of currency conversions, we
adopted a fundamentally different approach. We compared what total costs would
be in each country if the factor price ratios for inputs were identical across countries,
e.g., if a nurse-hour in the U.K. costs the same fraction of a physician-hour as it does
in Germany. These assumed, common relative factor prices thus become a set of
common weights for the inputs, and the weighted sum of the inputs becomes our
measure of aggregate resource usage. By using the same set of relative prices, this
measure reflects only differences in input quantities and is not sensitive to currency
conversion factors.

While any arbitrary set of relative factor prices could be used to develop an
aggregate cost measure, in practice we should use factor prices that reflect the
real relative prices observed in the three countries studied. Continuing the
example from Exhibit A-1, using the relative factor prices given in Exhibit A-2,
we observe the next problem: no set of common factor prices is technically
“correct,” since relative prices do differ across the countries. Although it seems
reasonable to use a price of nurse-hours (in terms of physician-hours) between
0.36 and 0.50 in this case, there is no “natural” choice of a specific value in this
range.
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The most intuitive, although arbitrary, approach is to calculate total costs per
country using average factor prices across the three countries. These average
factor prices are calculated by choosing one factor as the unit of measurement
(“numeraire”), in our case a physician-hour, and then relating the price of all
other factors (e.g., nurse-hours) to the price of a physician-hour. These
normalized prices are then averaged across the three countries. In our
example, we obtain an average relative price of nurse-hours, which is

0.42 physician-hours. We treat other labor inputs similarly.

These average factor prices have no rigorous economic interpretation. They
simply represent a pragmatic set of weights for combining physical inputs into a
single overall measure of resource usage.

Continuing our example, we arrive at the total resource costs, measured in terms
of physician-hours (Exhibit A-3). According to this aggregate measure of total
resource usage, Germany spends the most resources (4.36 physician-hours) and
the U.K. the least resources (3.68 physician-hours).

Not only may the set of price weights be arbitrary, but the choice of price weights
may affect the rankings of the countries. That means that under its own price
weights, one country may appear to use fewer resources than another country,
while the ranking may reverse with the other country’s price weights. This
phenomenon can be appreciated by changing relative prices in Exhibit A-2.
Suppose that nursing hours were significantly less costly. This would reduce
Germany’s total resource costs more than the other countries’ resource costs
because Germany uses nurse-hours relatively more than the other two countries.
For instance, if the nurse-hour price is changed from 0.5 to 0.2 physician-hours,
Germany appears to use fewer resources than the U.S., and even fewer resources
than the U.K. (Exhibit A-4).

If switching the factor prices from the U.K. prices to the German prices also
caused the ranking of the U.K. and German total costs to switch, we would not
be able to conclude from this data whether either system was more “efficient” in
its use of inputs.

In order to address this sensitivity to the choice of a set of relative factor prices,
we compute our aggregate measure of resource usage not only using the average
factor price but also using all three sets of relative factor prices actually observed
in the three countries. Only if the ranking is the same in all four comparisons can
we conclude without ambiguity that one country uses fewer resources than
another one.

Using each country’s actual factor prices has an additional advantage because
the results have a clear and natural interpretation: they reflect what that country
could achieve in total costs if it used the input quantities from other countries for
its disease treatment processes. These factor prices are also “realistic” since they
represent the real prices in a functioning economy.
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In our example, we arrive at the following four comparisons given in Exhibit A-5.
The comparison of total costs using the U.K. factor prices shows Germany to be

17 percent (= 107.7/92.3) more expensive than the U.K. This implies that if the
U.K. adopted German levels of inputs for this disease treatment process, the U.K.
costs would increase by about 17 percent. Using the German factor prices instead,
Germany still appears more expensive, but now by 25 percent (= 111.1/88.9). This
implies that Germany’s costs are 25-percent higher than they would be if Germany
adopted the U.K. levels of inputs for this disease treatment process. Applying the
U.S. prices, Germany uses 13-percent (= 106.0/94.0) more resources than the U.K.,
while under average prices, Germany resource usage is 18-percent (= 108.4/91.5)
higher than in the U.K.

Unlike the extreme example in Exhibit A-4, all four price systems in Exhibit A-5
generate the same ranking of the three countries with respect to total resource
usage. Hence, we can conclude definitively that the U.K. disease treatment
process is the least, and the German treatment the most expensive. However, the
relative magnitude of the difference in costs among the countries depends on
which factor prices we use for the comparison. For this example, the differences
are close — between 13 percent and 25 percent. This will be true in general if the
relative prices of different inputs are similar across countries and not as extreme as in
Exhibit A-4. Note that if relative prices for inputs were the same in all countries,
use of any country’s prices for the common factor prices would give identical
results for relative total costs.

In turn, if relative factor prices are as different as in the example of Exhibit A-4, we would
expect to see a rank reversal. If each country is operating its disease treatment
processes at minimum cost (for a given level of output), it will tend to use more of
the inputs with low relative prices, and fewer of the inputs with high relative
prices, assuming that there is some degree of substitutability among inputs. Each
country should therefore have an input mix that is tailored to its own relative
prices for lowest cost production. In the extreme example above, Germany uses a
cost-effective mix of more nurse-hours and fewer physician-hours than the U.K,,
because Germany’s nurse price is only one-fifth its physician price (compared to
two-fifths for the U.K.).

If a country does not have the lowest cost using its own relative prices, then it
has a (theoretical) opportunity to lower its costs using an input mix from another
country. Our disease case studies demonstrate that countries have not always
taken advantage of these opportunities, since some countries clearly have highest
cost input mixes even under their own price system. Several factors could
explain why a country maintains a higher cost input mix, for instance:

9 The higher cost position is associated with superior outcomes. The
country that spends more gets more. As our case studies will show,
higher costs are not always associated with better outcomes; this
rationale is, therefore, not always valid.
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9 Political pressures or constraints preclude adoption of a lower cost
production process.

9 The health care production process is organized to achieve social
goals — such as income redistribution - rather than to maximize the
achievement of health outcomes from a given resource allocation.

Summary of cost comparisons

To summarize, the possibility that differences in factor prices across countries
can affect the relative ranking of total costs implies that we need to compare costs
under each country’s factor prices in addition to the average factor prices.

If comparisons under all three price systems show a consistent rank ordering of
countries’ total costs, we can conclude definitively that there are observable
differences in resource usage. If there are reversals in countries’ rankings, then
we have to view their resource usage as indistinguishable given our
methodology.

We report cost comparisons under average factor prices as our point estimate of
overall resource usage. Since the comparisons under individual country factor
prices are used to check consistency of results, these comparisons are only
reported if they indicate reversals that prevent us from making definitive
conclusions on the rank ordering of resource usage across countries (Exhibit A-6).

A consistency check was conducted for each of the four diseases. The results
indicated that the rank ordering of resource usage across the countries was the
same for each country’s set of factor prices.
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Appendix 1B: Estimating
labor inputs for hospital stays

Although we modeled many different events in the calculation of total physical
inputs, one of the common components across the four diseases was the hospital
stay associated with an inpatient procedure. In addition to the specific inputs for
the procedure itself (such as surgeon time for a surgery), a hospital stay consumes
many resources while a patient is being prepared for, or is recovering from, the
procedure. In all diseases, the hospital stay was a major component of total input
use, so it was important to follow a consistent approach to its measurement
within the confines of data limitations.

LABOR PER HOSPITAL STAY

To estimate the labor inputs associated with a hospital stay, we used a simplified
model based on hospital staffing ratios in each country. (Appendix 1C details the
methodology for estimating capital and supplies inputs.) The staffing levels used
in the input calculations represent the average hospital staffing levels across all
diseases and during the entire LOS. As illustrated in Exhibit B-1, staffing levels
are expected to be greater for certain diseases and during the initial days of a
hospital stay, when more intensive care is delivered. We assumed that the average
staffing level per bed-day was the same for all diseases and all days of an inpatient
stay. Although this assumption was necessary because more detailed staffing
information (by disease and day of hospitalization) is not available at the national
level, it is likely to be approximately correct, particularly since an average level is
used for each of the countries.

Therefore, our estimate of the total labor input for a hospital stay was the average
staffing level per bed-day for the country multiplied by the LOS for the disease in
that country. The LOS estimates were disease-specific, but the staffing ratios were
common across diseases.
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STAFFING LEVELS

Per bed-day

We determined the average staffing levels per bed-day for four personnel
categories (physicians, qualified nurses, nonqualified nurses, and medical
technicians) from aggregate data on labor levels and bed-day utilization in each
country. As illustrated in Exhibit B-2, the U.S. exhibited the highest staffing
intensity for each personnel category. Germany exhibited the lowest staffing
intensity per bed-day except in the case of physicians, where the number of
physicians per bed-day was slightly greater than that of the U.K.

These labor inputs were weighted by their relative salaries to calculate the total
labor input per bed-day (as described in Appendix 1A). With these weights, the
U.S. had the highest total staffing level intensity with 0.76 standardized input
units, followed by the U.K. with 0.55 standardized input units, and Germany
with 0.47 standardized input units (Exhibit B-3).

Relationship between staffing levels and LOS

Although staffing levels per bed-day were multiplied by LOS to determine labor
inputs, this simple approach obscures the fact that these two factors are not
independent. Staffing levels may well rise when policies are implemented to
reduce LOS. Compressing hospital care into fewer days may require that the
intensity of care be higher during those days; thus, LOS and staffing levels per
bed-day may be inversely related to some extent. For example, in the U.S. shorter
LOS may have required higher staffing levels per bed-day in order to facilitate
patient throughput. On the other hand, longer LOS in Germany may have
allowed lower staffing intensity per bed-day to provide the same service level to
patients.

The relevant measure of relative labor usage among countries is the total labor
used for an inpatient stay — i.e., the product of LOS and staffing levels per bed-
day. Itis this product that we calculate and compare in our disease case models
to assess relative labor inputs for inpatient stays.

Although we discuss these input differences in detail in the disease case
chapters, we can begin to develop some insight into the relationship between
LOS and labor usage here. In order to disaggregate the effects of staffing levels
per bed-day and LOS, we require a different way of understanding staffing
levels. One such approach is to compare average staffing per inpatient stay in
each country. These labor levels per admission are simply the product of average
staffing levels per bed-day and average LOS across all diseases for each country.
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As illustrated in Exhibit B-4, labor levels per average hospital admission in
Germany (5.7 standardized input units) were slightly greater than those in the U.S.
(5.5 standardized input units), while staffing levels in the U.K. were significantly
lower (3.5 standardized input units). Germany and the U.S. had similar staffing
levels per hospital admission, but Germany had higher physician staffing levels
and the U.S. had higher staffing levels for all other hospital personnel.

This implies that although LOS and staffing per bed-day are indeed inversely

related, there are other differences among countries driving differences in hospital
staffing levels (because the products of LOS and staffing ratios are not equal). We
discuss potential drivers for these staffing differences in the disease case chapters.
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Appendix 1C: Estimating
capital and supplies inputs

Our overall approach for modeling inputs is described in Appendix 1A. In this
appendix, we describe the modifications to our approach in modeling capital and
supplies.

The large number and variety of capital inputs and supplies made it infeasible to
measure the specific quantities of all such items at a detailed level. Hospital care,
for example, can include use of a wide variety of supplies (such as drugs, blood,
plasma, various solutions, bandages, gauze, sutures, surgical instruments, and
X-ray film) and general supplies (such as sheets, food, and office items). The
types of capital used during hospitalization include diagnostic equipment,
laboratory equipment, patient monitors, specialized surgical tools, computers,
and the facility itself.

USE OF PROXY VARIABLES

Rather than attempting to measure each of these specific inputs, we
approximated the capital and supplies inputs used by modeling capital/supply
consumption on a per-service event basis. The number of these events in treating
a disease in each country then served as proxy variables for capital and supply
inputs. For example, each occurrence of an X ray drives usage of radiographic
film, so the number of X rays taken was one of our proxies for supply usage.
Each day of stay in a hospital also drives consumption of a number of supplies
(such as IV fluids, bandages, and food), so the LOS was also one of our proxies
for supply usage.

The complete list of proxies used for capital and supplies by disease case is given
in Exhibit C-1f] By using these proxy variables, we implicitly assumed that the
amount of capital and supplies consumed per event (e.g., per computerized
tomography [CT] scan) was the same across all three countries, and that the
variance in capital and supplies usage was due to variance in the number of these
resource-consuming events. Our methodology, therefore, may not capture some
of the differences among countries in the intensity of capital and supplies usage.
For example, if the U.S. used more sophisticated CT scanners than the U.K,, then
the amount of capital consumed by each scan in the U.S. would likely be greater

3 We did not estimate capital or supplies inputs for diabetes due to data limitations.
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than in the U.K. Our methodology does not capture this difference — it only
reflects differences between the two countries in the number of scans performed.

RELATIVE PRICES FOR PROXY VARIABLES

In order to include the capital and supplies proxy variables in our overall input
measure, we had to assess their relative prices. We adopted a simplified
approach to estimating relative price, involving three steps: 1) estimating the
percentage of total health care spending attributable to each variable, based on
aggregate data where available; 2) deriving relative price weights for each
disease that would generate the same proportions of spending in each category
as these overall percentages; and 3) testing the sensitivity of our results to the
specific price weights.

Step 1. estimating the percentage of total
health care spending attributable to each variable

We used aggregate data on health care spending in various categories to assign a
“percentage of total spending” to each proxy variable. We made this assignment
based on aggregate data on health care spending in various categories. First we
allocated 20 percent of total spending to supply variables as a whole, and

10 percent to capital variables as a whole. This allocation was based on
information on the total inpatient spending on supplies and capital in each
country’s health care system overall, which showed that in each country about
70 percent of costs were attributable to labor, 20 percent to supplies, and

10 percent to capital (Exhibit C-2) ]

Within capital, we allocated the 10 percent to two groups of variables — facilities
costs and equipment costs. (For example, increased LOS led to increased facilities
costs, while a CT scan would appear as an equipment cost.) We used a
breakdown of capital spending into facilities and equipment of 61.3 percent for
facilities and 38.7 percent for equipment, which was based on the percentages of
capital spending (interest and depreciation) allocated to these categories in U.S.
hospitals in 1990.]

Within supplies, we allocated half of the 20 percent to pharmaceuticals and half
to other supplies (such as laundry) used throughout hospitalization. Our results
were insensitive to this division of the supply spending.

4 We also verified that our indexed inputs were not significantly affected by this division, provided that
labor accounted for at least 50 percent of the total inputs. This requirement is easily satisfied.

5 Source: Health Care Financing Administration (HCFA). Facilities costs include permanent buildings
and fixtures, while equipment costs include major movable capital equipment.
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These allocations created four groups of proxy variables with the following cost
percentages:

9 Capital - facilities: 6.1 percent

9 Capital — equipment: 3.9 percent

9 Supplies — pharmaceuticals: 10 percent
9 Supplies — other: 10 percent.

Finally, within each of these categories, we allocated the cost percentages
equally among the variables. For example, if we had three subcategories of
capital-facilities costs, each subcategory would be allocated 2 percent of total
costs. Although the assumption of equal contributions to total costs within
each category may be oversimplified, this approach captures the impact of
each proxy variable while scaling the total contribution of the category to the
appropriate percentage of total costs.

Step 2: deriving relative price weights
from percentage of spending allocations

Given the percentage of spending allocations to each proxy variable from Step 1
above, we calculated relative price weights for each variable so that the spending
breakdown for each disease (averaged across countries) would match these
percentage allocations. This methodology used the total input measure
associated with labor inputs to establish a baseline from which capital and
supplies price weights could be derived.

To illustrate this derivation, suppose that we had assigned 5 percent of total
spending to the X-ray proxy variable (which counted the number of X rays).
We needed to determine a price weight for X ray that resulted in:

(Price weight) X (X ray) = 5% X (total input cost).

when averaged across all three countries. Given that we had already calculated
total labor inputs (as described earlier), our allocation of 10 percent of costs to
capital and 20 percent to supplies implies that:

(Labor inputs) = 70% X (total input cost).
This allows us to express the X-ray cost in terms of labor inputs, as follows:
(Price weight) X (X ray) = (5%/70%) X (labor inputs).
We can now solve for the X-ray price weight:
Price weight = (5/70) X (labor inputs)/(X ray).
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This derivation uses the average of labor inputs and X rays across the three
countries for the specific disease being measured.

To illustrate further with a numerical example, suppose that our labor input
measurement and X-ray proxy measurement yielded the values given in
Exhibit C-3. We would then set the price weight of the X-ray variable to be:

X-ray price weight = (5/70) X (7/2) = 0.25 “physician-hour equivalents”
per X ray.

This price weight forces the average cost of X rays in the overall input
measure to be:

0.25 X 2 =0.50, which is in the proper ratio of 5:70 relative to the average
labor cost of 7.

Because this methodology forces the three-country average total cost of labor,
capital, and supplies to be in a 70:10:20 ratio in each disease, it does not reflect
possible differences in the relative usage of labor, capital, and supplies across
diseases. For example, it is possible that treatment of breast cancer uses a higher
proportion of supply inputs than treatment of cholelithiasis, possibly because of
chemotherapy treatment in breast cancer. Our methodology does not reflect this
possible difference. However, our methodology does reflect differences in
capital and supplies usage across countries within a particular disease, since the
proxy variables are estimated for each country’s treatment process.

Step 3: testing sensitivity to price weights

Because we made a number of assumptions in deriving relative price weights for
the proxy variables, we tested the robustness of our overall input measure to
changes in these weights. In all cases, the input measure was not sensitive to
even moderate changes in these price weights. This occurred for two reasons:

1) with only 30 percent of total costs allocated to capital and supplies, labor is the
dominant driver of input usage; and 2) most of the capital and supplies proxy
variables were positively correlated with labor inputs. (For example, the country
that used the most labor also consumed the most hospital-days.) The scaling of
capital and supplies relative to labor therefore did not greatly affect the relative
input comparisons across countries.

ISSUES IN MEASURING CAPITAL USAGE

Measuring the capital resources used in disease treatment presents a number of
conceptual difficulties, for example:
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9 Capital equipment and facilities are generally used to treat many
diseases, so their costs cannot be uniquely assigned to a specific
disease.

f The marginal cost of using capital equipment or facilities depends on
the current utilization of their capacity. If capital is underutilized,
the marginal cost of additional use may be zero; if capital is fully
utilized, the marginal cost of additional use may be very high, since
it may require capacity expansion.

I The economic depreciation associated with additional use depends
on physical patterns of wear, which may have little relationship to
the accounting measures of depreciation that are recorded as capital
costs. (As described below, we used accounting data in our estimate
of total capital costs.)

I The cost of funds invested in equipment and facilities depends on the
capital structure of the firms and agencies making the investments.
Health care investments in particular are rife with explicit and
implicit subsidies (such as tax exemption for nonprofit hospitals in
the U.S)).

Addressing these issues in an economically rigorous way was beyond the scope
of our project and the limitations of our data. Our methodology used a
simplified approach that estimated the average accounting cost associated with
capital usage:

9 Our aggregate measure of capital (the 10 percent used above) was
based on the total interest and depreciation charges for hospitals in
each country. Although these accounting measures are based on
historical costs and do not correct for cost-of-capital subsidies, they
are the most comprehensive data available on capital charges.

9 Our methodology for deriving relative price weights for the capital
proxy variables (described above) essentially amounted to a two-step
allocation process for these total accounting charges:

1. Total (accounting-based) capital costs were allocated across
diseases based on the average labor input (across countries) used
in treating each disease.

2. These per-disease capital costs were allocated across the proxy
variables for capital usage events using an “average cost per
event.”

While this methodology did not determine the true economic cost-of-capital
usage, it is comparable to typical accounting-based capital measures and is likely
to approximate actual capital costs well. Moreover, since capital accounts for
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only about 10 percent of the total cost of health care, our simplified estimates of
capital cost are unlikely to introduce significant distortions in our overall input
measures.
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Appendix 1D: Outcome
measurement methodology

Health status reflects a number of different factors — including rates of survival
and complications as well as levels of patient pain, symptom frequency, and
functionality — influencing both the length and quality of life. While quantitative
factors such as survival and complication rates may be obtained, qualitative
information on factors such as patient pain and symptom frequency are not
readily available. Estimates may be made, however, to obtain a measure of
“quality of life.”

We selected two different measures to estimate health outcomes: LYs for lung
cancer and breast cancer, and QALYs for cholelithiasis and diabetes.

LIFE YEARS

Although it does not capture all aspects of health, survival — usually expressed in
years of life expectancy — is widely accepted as a fundamental measure of health
status. A survival curve, where the percentage of surviving patients are
recorded over time following the initial diagnosis, is a popular method for
depicting survival (Exhibit D-1). The total life expectancy from diagnosis,
measured in units of LY, is equal to the area under the survival curve.

Such survival curves must often be based in part upon extrapolations, because
clinical studies track survival for limited time periods. For the disease cases
studied here, survival data are generally available for all three countries only for
a 5-year period. The expected LYs over the 5-year period, however, serves as
only a partial measure of health status, since survival beyond the 5-year period is
not captured. Although this truncated view is not a complete measure of overall
health status, it provides a relative measure of mortality. The LY estimate
obtained using 5-year survival curves was used as our basic outcome for breast
cancer and lung cancer, where mortality is the key issue.

Since the 5-year outcomes do not account for health status beyond the 5-year
period, we may not capture longer term differences in outcomes. This limitation
may be important for breast cancer, in which approximately 60 percent of the
patients survive beyond 5 years. It is not as important for lung cancer, since only
10 percent of patients with this condition live for 5 years after diagnosis.
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To test the sensitivity of this 5-year truncation of the breast cancer outcomes, a
second estimate was obtained using projected 10-year survival curves. The 10-
year projections were generated through extrapolation of the 5-year survival
curves, since actual survival statistics were unavailable. A number of
extrapolations were tested,Eleach yielding similar results. These 10-year
approximations were not reported as the main outcomes, but were employed in
the cost per LY calculations (described in Chapter 1) to provide a conservative
upper bound to the U.S. versus the U.K. outcomes. For these calculations, we used
a flat line extension from the

5-year survival rate to approximate 10-year survival. This method underestimates
the U.S. advantage over the U.K. in both breast cancer and lung cancer outcomes.
Thus, our cost per LY results for 10-year outcomes underestimate the amount by
which the U.S. outcomes exceed those of the U.K. in breast cancer, providing a
stringent test of productive efficiency of breast cancer management in the U.S.
Although it is possible that survival trends reverse after 5 years, available data
suggest that this scenario is unlikely.

QUALITY ADJUSTED LIFE YEARS

Although survival is a critical dimension of health status, improvement in
quality of life is also an important benefit of health care. Quality of life was the
critical issue in our analysis of cholelithiasis and diabetes — cholelithiasis, because
gallstones generally cause pain rather than death, and diabetes, because the
complications we studied had major effects on quality of life.

Measuring quality of life raises a number of theoretical and practical questions.
Individuals would be expected to have widely varying attitudes about the value
of life and risks to health, and about the suffering that would result from
experiencing pain, disability, or another form of morbidity. However, studies
have shown that attitudes toward quality of life and toward conditions that
detract from it are more generalizable than might have been expected. Several
approaches to measuring the value of life have been employed. These approaches
usually survey how a large number of subjects value the ability to perform
various daily tasks and how much different types of restrictions (i.e., pain or the
inability to walk) detract from life’s value. Although these surveys are not exact
measurements, they do generate consistent results across a wide range of physical
conditions and geographic locations. These results then allow quantitative scales
of value per health state to be built.

We used a widely recognized scale to measure quality of life, the Kaplan-Bush
Index of Well-Being, also known as the Quality of Well-Being (QWB) scale. This

6 These extrapolations included extension of the 5-year curve using a flat line, a linear fit, and a modified
exponential decay.
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scale ranges from 0 = death to 1 = full health, with all other health states lying in
between. This scale allows us to express the health benefits of treatment in terms
of QALYs, where a QALY is defined as 1 year in perfect health. In this sense, a
QALY-based view of health benefits is a natural generalization of our simple
survival-based measure of LYSs.

As with the cancers, the timeframe for QALYSs also affects the absolute value of
health benefits. We used an average life expectancy (from disease onset) for both
diabetes and cholelithiasis (see also Appendices 3A and 4A).
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Appendix 1E: Benchmarks
for cost-effectiveness analysis

In Chapter 1, we described how we compare productive efficiency among
countries. In some cases we cannot determine which country is more productive;
we can, however, perform a cost-effectiveness assessment to help determine
which country had the preferred input/outcome combination and may therefore
be “better off” from an overall economic efficiency perspective. To do this, we
compare the value of the additional inputs and additional outcomes, creating a
ratio of the cost per LY or cost per QALY.

Chapter 1 lists benchmarks that have been used in various publications. These
benchmarks were derived from cost-effectiveness studies of common practices
and from observations of what current medical spending was generally
considered acceptable. Although a truly standardized scale is unavailable, we
describe in this appendix the origin of some of these benchmarks, as well as other
potential benchmarks.

KAPLAN-BUSH BENCHMARKS

Kaplan and Bush, who developed a QWB scale to measure QALYSs, also gave
approximate rules for interpreting the QALY resultsf] (The Kaplan-Bush QWB
scale and the QALY measure are discussed in Appendices 3A and 4A.) Their
guidelines for the cost per QALY analyses relied on comparisons with other
disease treatments and how the cost-effectiveness of these treatments was
generally perceived. Based partly on the Kaplan-Bush figures, we identified three
categories for health care spending options. Costs are expressed here in 1990 U.S.
dollars. Below $30,000 per QALY, the treatment was considered “cost-effective by
current standards.” Between $30,000 and $100,000, the treatment was “possibly
controversial, but justifiable by many current examples.” And treatments costing
more than $100,000 per QALY were “questionable in comparison with other health
care expenditures.”f]

7 Source: Kaplan RM, Bush JW. Health Psychology 1982; 1:61-80.
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PRIOR STUDIES

In Exhibit E-1 we show results from previous studies of other diseases.5: BThe
cost-effective category included coronary artery bypass surgery for the left main
coronary at $4,922 per QALY and treatment of mild hypertension in males age 40
at $10,896 per QALY. In-center hemodialysis ($43,952 per QALY) and coronary
artery bypass graft for two-vessel disease ($39,770 per QALY) were both at the
low end of the “possibly controversial, but justifiable” category. But cholestipol
treatment for high cholesterol neared the “questionable” category. Total hip
replacement was well into this upper category, with a ratio of $293,029 per QALY.
These examples were taken from a variety of studies that employed different
methods to measure QALY outcomes. Thus, comparisons considered a wide
spread in the exact cost per QALY ratio. These examples and the Kaplan-Bush
benchmarks therefore provided some signposts for interpreting our U.S. versus
U.K. results. Note that the cost-effectiveness ratios for a procedure or other form
of care depend greatly on the characteristics of the patient or population in which
it is applied; a treatment can be highly cost-effective for one person and a very
poor value for another.

AVERAGE WAGE AS ALTERNATIVE BENCHMARK

Another simple, first-order approach for interpreting costs per QALY is to set
the minimum acceptable price per QALY at the country’s average annual wage.
This approximation is crude since equating wage levels to the worth of a life
could raise a number of social and philosophical questions. Nonetheless, wage
levels can serve as proxies or lower bounds for cost-effectiveness ratios. The
minimum acceptable cost per QALY could differ by country, in accordance
with the country’s wealth. For example, the average wage was lower in the
U.K. than in the U.S., suggesting that the U.K. system was willing to spend less
per QALY than the U.S. system. In 1990, the average wage levels were $31,572
in the U.S. and $22,375 in the U.K. (1990 U.S. dollars, converted with GDP PPP).
This estimate for the upper boundary of clearly cost-effective treatment in the
U.S. ($31,572) was quite similar to the Kaplan-Bush estimate of $30,000, but the
U.K. threshold is lower, as expected, at $22,000.

8  Source: Torrance GW, J Health Economics 1986; 5:1-30.
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LIMITATIONS OF BENCHMARKS

While benchmarks provide a pragmatic standard for comparing relative
cost-effectiveness and preferred input/outcome combinations, several
caveats must be kept in mind:

9 They are not absolute boundaries, but rather very rough guides
based on comparing the cost-effectiveness of several treatments in
common medical practice.

9 The preferred input/outcome combination strictly depends on societal
preferences, which are likely to vary among countries (and even within
a country). In particular, it might be completely rational for a poorer
country to prefer somewhat worse outcomes with lower inputs, while
a richer country might prefer the opposite (Exhibit E-2).

9 Prices for health care inputs are considerably higher in the U.S. than
in the U.K. or Germany (see Chapter 8). In local currencies, the cost
of additional inputs to achieve an additional LY might, therefore, be
lower using prices from the U.K. and Germany rather than from the
U.S., potentially offsetting differences in preferences described
above. Therefore, we must value the inputs in each of the three
country’s prices in order to comment on preferred input/outcome
combinations.
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Exhibit 1

HEALTH CARE EXPENDITURES

1990

Expenditures as a percent of GDP

u.s.

12.7

Germany

U.K.

6.0

8.3

Expenditures per capita
U.S. dollars, purchasing power parity (PPP)*

2,439

1,473

* Local currencies converted to U.S. dollars using GDP PPP for 1990 from OECD
Source: OECD; BASYS

1,113

Exhibit 2

GROWTH IN HEALTH CARE SPENDING
IN THE U.S,, U.K., AND GERMANY

Spending as a percent of GDP

15
14 | uU.s.
13 |
12 |-
11k
10 |
9|
. :_ Moo Germany
7k UK.
6
5}
0{ 1 ! 1 1 1 I 1 1
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Source: OECD; Health Care Financing Administration; Office of National Health Statistics

022 P 134531/1



Exhibit 3

GROWTH IN HEALTH CARE SPENDING
IN THE U.S,, U.K., AND GERMANY

1990 dollars per capita, PPP

3,000 CAGR*
U.s. 2.3
2,500 [ //
=
2,000
\\\\““‘\\\\\
1,500 } ““\\\\\\\\\\\\\\\\\“‘\‘ Germany 2.8

AR
\.\\\s\\\\\““\
.
\\\\\“\‘\\'\\\\\\\\\\“
|

1,000 |
0.3
500 |
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
* Compounded annual growth rate
Note: GDP price index used to deflate nominal amounts in local currency; price index 1990 = 100, 1990 GDP PPP used
Source: OECD
022 P 134531
Exhibit 4
GROWTH IN HEALTH CARE SPENDING
IN THE U.S., U.K., AND GERMANY
1980 index = 100, local currency, deflated
to real values in 1990 local currency units
135
uU.s.
130 4 U.K.
Germany

120

110

100

90 ) ) . ) ) ) . . . . . )
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Note: Growth in local currency units is faster than in constant U.S. dollars due to changes in GDP PPPs

Source: OECD
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Exhibit 5
LIFE EXPECTANCY AND INFANT MORTALITY

1990
Infant mortality per
Life expectancy at birth 100 live births Life expectancy at age 40
Years Deaths per 100 Years
u.s. 75.4 0.92 77.6
UK. 75.8 0.79 77.5
Germany 75.8 0.71 77.9

Note: Life expectancy here is an average of male and female levels .
Source: OECD; Statistisches Bundesamt; Govemnment Actuaries Department, U.K.; National Center for Health Statistics

Exhibit 6

MORTALITY RATE FOR SELECTED CONDITIONS — 1990-92
Average for age groups 35-44, 45-54, 55-64

Deaths per 100,000 people per year

Country All cancers Breast cancer Lung cancer Myocardial infarction
u.s. // 306.5 58.3 72.6 68.5
U.K. 214.2 56.9 50.9 89.1
Germany [ 214.4 471 48.3 70.3

Note: Average mortality for ages 35-64 assuming population is 50% male, except for breast cancer; figures are the average of the death
rate per 100,000 for each age group
Source: United Nations (UN), World Health Organization (WHO) 1993
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Exhibit 7

FRAMEWORK FOR CAUSAL ANALYSIS

Productive efficiency
* Inputs
e Qutcomes

e ..

Provider behavior

» Care triaging

¢ Treatment duration

» Staffing levels

* Setting choice

* Team-based approach
* Technology adoption

...,

Provider incentives and constraints
¢ Physician incentives

¢ Hospital incentives

* Physician supply

¢ Hospital supply

¢ Capital constraints

e Substitution constraints

e R,

Health care system structure
* Product integration and pricing
» Competitive intensity

...,

Regulation

022 ST 140103/1

Direct driver of productive efficiency

Direct drivers of provider behavior

Economic interactions among
participants in health care system
that drive incentives and constraints

The “rules and regulations” that
shape interactions among participants

)

> Vary by disease

Generally common
across diseases



Exhibit 8
SURVIVAL CURVES WITH AND WITHOUT TREATMENT

CONCEPTUAL
Per case
Percentage
of survivors
100% o
With treatment
= wa Without treatment

Time after diagnosis
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Exhibit 9
ASSESSING PRODUCTIVE EFFICIENCY
Per case

Outcomes*
y 3

"/ Country A

-o—
_.~~" Country B

v

* Relative to baseline outcome with no treatment

Comparison 1: Avs.B

A is more productive as it
achieves better or equal
outcomes with less inputs

Comparison2: Avs.C

A is more productive as it has
higher average productivity
(ratio of outcomes to inputs)
and treatment process does not
show increasing returns with
additional care inputs

Comparison 3: Cvs.D

C has higher inputs and
outcomes but lower average
productivity; productive
efficiency can only be
determined based on detailed
knowledge of treatment process

Comparison 4: Bvs.C

No apparent difference in
relative productive efficiency;
one country may have preferred
input/outcome combination
based on cost-effectiveness
analysis

Note: Solid lines represent treatment processes, or “production functions,” while slope of each dotted line represents average productivity
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Exhibit 10

DETERMINING PREFERRED INPUTS/OUTCOMES WHEN
BOTH ARE HIGHER IN ONE COUNTRY VS. ANOTHER

A Difference

: in outcomes

(A} R per case
Difference

in inputs

per case

022 ST 140155/1

CONCEPTUAL
Preferred
Value to consumers/  input/outcome
policymakers combination

Value of difference in
outcome > value of
difference in inputs

Value of difference in
outcome < value of
difference in inputs

®



Exhibit A-1

TOTAL COSTS IN LOCAL CURRENCIES
Hypothetical values

Physician- Nurse-hours Price of Price of Total
Country hours used used physician-hour nurse-hour cost
UK. 2 4 £50 £20 £180
Germany 1 8 80 DM 40 DM 400 DM
u.s. 1.5 6 $100 $36 $366
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Exhibit A-2
RELATIVE FACTOR PRICES
Hypothetical values

Relative price of

Price of Price of nurse-hours in terms
Country physician-hour nurse-hour of physician-hours
U.K. £50 £20 0.40
Germany 80 DM 40 DM 0.50
U.s. $100 $36 0.36
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Exhibit A-3

TOTAL COSTS IN TERMS OF PHYSICIAN-HOURS
Hypothetical values

Physician-  Nurse- Price of Price of Total Cost
Country hours used hours used physician-hour  nurse-hour cost index
U.K. 2.0 4.0 1.0 0.42 3.68 91.5%
Germany 1.0 8.0 1.0 0.42 4.36 108.4%
U.s. 1.5 6.0 1.0 0.42 4.02 100.0%
Exhibit A-4
RANK REVERSAL AT EXTREME PRICES
Hypothetical values
Physician-  Nurse- Price of Price of Total Cost
Country hours used hours used physician-hour nurse-hour cost index
U.K. 2.0 4.0 1.0 0.2 2.8 109%
Germany 1.0 8.0 1.0 0.2 2.6 96%
u.s. 1.5 6.0 1.0 0.2 2.7 100%
Exhibit A-5
TOTAL COSTS IN AVERAGE AND ACTUAL RELATIVE PRICES
Hypothetical values
Physician-  Nurse- Price of Price of Total Cost
Country hours used hours used physician-hour nurse-hour cost index
Average relative prices
U.K. 2.0 4.0 1.0 0.42 3.68 91.5%
Germany 1.0 8.0 1.0 0.42 4.36 108.4%
u.s. 1.5 6.0 1.0 0.42 4.02 100.0%
U.K. relative prices
U.K. 2.0 4.0 1.0 0.40 46 92.3%
Germany 1.0 8.0 1.0 0.40 4.2 107.7%
u.s. 1.5 6.0 1.0 0.40 3.9 100.0%
German relative prices
UK. 2.0 4.0 1.0 0.50 4.0 88.9%
Germany 1.0 8.0 1.0 0.50 5.0 111.1%
u.s. 1.5 6.0 1.0 0.50 45 100.0%
U.S. relative prices
U.K. 2.0 40 1.0 0.36 3.44 94.0%
Germany 1.0 8.0 1.0 0.36 3.88 106.0%
uU.s. 1.5 6.0 1.0 0.36 3.66 100.0%
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Exhibit A-6

CONDUCTING CONSISTENCY CHECKS

Cost of U.K. inputs
Cost of German inputs

Cost of U.S. inputs

022 EF 136253/1

Under U.K. Under German
input prices input prices
Compare Compare

Under U.S. Under average
input prices input prices
Compare Compare

and report

&——Use for consistency check ——pp

&———Report if different result ———



Exhibit B-1
STAFFING LEVEL DURING AN INPATIENT STAY CONCEPTUAL

More care-intensive diseases

Staffing

level Model

Actual

Days of hospital stay

Exhibit B-2
STAFFING LEVELS PER BED-DAY
Standardized input units per bed-day

. Qualified Nonqualified Medical
Physicians nurses nurses technicians
U.S. 0.28 1.60 0.56 0.34
U.K. 0.22 1.08 0.34 0.27
Germany 0.24 0.81 0.22 0.13
||

Source: McKinsey analysis
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Exhibit B-3
WEIGHTED STAFFING LEVELS PER BED-DAY
Standardized input units per bed-day

u.s. 0.76

UK. 0.55

Germany 0.47

Note: The above estimates are the weighted sums of staff per bed-day of physicians, qualified nurses, nonqualified nurses, and
medical technicians where the weights represent the cost of each personnel category relative to that of a surgeon

Source: McKinsey analysis

Exhibit B-4
WEIGHTED STAFFING LEVELS PER ADMISSION Bl vedical tschnicians
Standardized input units per admission Bl Nonquaiified nurses

Qualified nurses

D Physicians

Germany [UEINO0.3 3.0 5.7
4
7’
’
us 20 55
UK. 3.5

Note: Each category is weighted by the cost of that category’s labor relative to that of a surgeon
Source: McKinsey analysis
022 P 134545/1



Exhibit C-1

PROXY VARIABLES FOR CAPITAL AND SUPPLIES INPUT

Breast Lung Chole-
Proxy Driver of cancer _cancer lithiasis
For capital
LOS General facility and equipment X X X
Operating room (OR) hours ~ OR equipment X X X
X rays X-ray equipment X X X
CT scans CT equipment X X
Radiotherapy fractions Radiotherapy equipment X X
Mammograms Mammographic equipment X
Ultrasounds Ultrasound equipment X
Outpatient visits Clinic facility and equipment X
Endoscopic procedures Endoscopic equipment X
EKGs Electrocardiogram equipment X
For supplies
LOS General inpatient supplies X X X
Outpatient visits General outpatient supplies X X
OR hours OR supplies X X
Diagnostic tests Diagnostic supplies (lab, film, etc.) X X
Units of chemotherapeutics Pharmaceuticals X X
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Exhibit C-2

COST STRUCTURE OF INPATIENT CARE

1989
Percent

100.0 100.0 100.0
Capital 7.7 7.3 8.1
Supplies 28.4 244 221
68.3 69.8
Labor 63.9
u.s.» UK. Germany

* U.S. data for 1990; labor includes physicians contracted, but not employed, by hosptials

Source: American Hospital Association (AHA); McKinsey; Deutsche Krankenhaus Gesellschaft (DKG)
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Exhibit C-3
EXAMPLE VALUES FOR LABOR AND X RAY PROXY

Country Labor index X rays
u.s. 8 1
UK. 4 3
Germany 9 2
Average 7 2

022 EF 136282/1



Exhibit D-1
SURVIVAL CURVE CONCEPTUAL

Percentage of
survivors

Time after diag

nosis
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Exhibit E-1

EXAMPLES OF COST-EFFECTIVENESS BENCHMARKS
$ Thousands/QALYs (1990 U.S. dollars)

Treatment of mild

hypertension in In-center
males age 40 hemodialysis
Coronary arter Coronary artery
bygass surgery or bypass graft (surgery) Cholestipol for
main coronary 2-vessel disease high cholesterol

Total hip
replacement
($293,029)

_—

O -
—
(<]
N
o
w
o

Kaplan-Bush

“Cost-effective by
benchmarks

current standards”

“Possibly controversial, but justifiable
by many current examples

Source: R.M. Kaplan and J.W. Bush, 1982; G.W. Torrance, 1986
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“Questionable
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Exhibit E-2

DIFFERENCES IN PREFERENCES BETWEEN COUNTRIES

Poorer country preferences

A
/
VR
s 7,7,
A/
Outcomes )X //
per case / 7,0,
s/ // Y,
s 7/
AR A4
a4
g // s
~ /

Inputs per case

R

Poorer country prefers lower
input/lower outcome combination
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CONCEPTUAL

— — — Country-specific
indifference curve

<«— Direction of preference

Richer country preferences

A
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Outcomes |~ -~ -@® _
percase |--~ - -~

Inputs per case

g

Richer country prefers higher
input/higher outcome combination



Executive summary

Health care accounts for a large and rapidly growing portion of the gross
domestic product (GDP) in the developed world. As a result, governments
and health care organizations are increasingly interested in ways to rethink
and reform their health care systems (Exhibit 1). Yet we are early in the
process and many fundamental questions remain: What are the sources of the
differences in spending among countries? Why do those differences appear to be
unrelated to differences in overall life expectancy?

To help provide a foundation for future reform, we examined and compared the
health care systems in the U.S., Germany, and the U.K. We did so by assessing
productivity in the treatment of four diseases during the late 1980s: diabetes,
cholelithiasis (gallstones), breast cancer, and lung cancer. We looked at the
different day-to-day actions of doctors and hospitals and tried to connect these
actions to differences in longevity and the quality of life. Surprisingly, different
actions were mainly due to differences in how doctors and hospitals were paid
and constraints they faced in providing treatment.

Each country had a different system structure, levels of spending, and levels of
health care productivity. These differences stemmed from different kinds of
regulation. In particular, we found competitive intensity and care integration to
be very important in explaining productivity. Recent changes in the U.K. and the
U.S. systems — which increase competition and integration — are likely to help
more than those in Germany.

Our principal findings are (Exhibit 2):

f The U.S. spends the most (per capita) on health care followed by
Germany and then the U.K. Higher spending in the U.S. was
largely due to higher compensation for doctors and other
personnel and higher administrative costs (Exhibit 3).

9 The U.S.’s higher spending was not due to low productivity; in fact,
it led Germany in all cases and led the U.K. in lung cancer and
gallstones. It trailed the U.K. only in diabetes (Exhibit 4).

e The U.S. led in lung cancer and gallstones because it adopted
productive technologies more quickly and broadly and had
shorter hospital stays.

= Germany was the least productive because it used less outpatient
care and kept patients in the hospital longer.



= The U.K. led the U.S. in diabetes because it focused treatment on
patients who could benefit most and integrated the care of
multiple specialists better over the course of a patient’s lifetime.

WIDE VARIATIONS IN TREATMENT AND PRODUCTIVITY

Assessing relative productivity in health care is more difficult than in other
industries because treating patients is a far more complex process than that
typically found in the manufacturing or service sectorskl It involves numerous
inputs, including the patient’s own behavior. In addition, the output of the
treatment process — improved health — is very hard to quantify.

It is, however, possible to cut through these complexities and reach a number
of conclusions. For example, the conventional wisdom that the U.S. wastes
resources in health care is challenged by the finding of its higher productivity
relative to Germany and its mixed productivity relative to the U.K. While the
U.S. did have productivity improvement potential in at least one disease
(diabetes), the causes of the U.S.’s higher aggregate spending were its high
compensation for doctors and other personnel and high administrative costs
(Exhibit 5). Although this is a significant result, assessing the underlying
causes was outside the scope of this research effort.

Again contrary to common wisdom, the large cross-country differences in
productivity for each disease stemmed from dramatic variations in how
doctors and hospitals treated patients. Despite similar clinical training and
access to similar medical expertise and technology, there were surprisingly
large differences in selection of patients for treatment, how long it took to treat
a disease, when and how broadly technologies were adopted, and where
treatment was given (Exhibit 6 — top two sections).

For example, more selective delivery of care and slower technology adoption in
the U.K. led to 23-percent fewer resources used, but mixed productivity relative to
the U.S. The U.K.’s lower productivity in gallstones resulted from later adoption
of highly productive laparoscopic surgery (video-guided, small incision). Its
lower productivity in lung cancer resulted from a more restricted patient selection
process and, in particular, less use of computerized tomography (CT) scans in
diagnosis and staging of cancer progression. In diabetes, however, the U.K.’s
superior care integration led to lower complication rates and greater productivity,
resulting in less resource use through aggressive management and team-based
care in specialized clinics. Finally, in breast cancer, the U.K.’s lack of the broad-
based mammaographic screening program used in the U.S. appears to have
increased productivity in some aspects of treatment.

1 Service Sector Productivity, McKinsey Global Institute, Washington, D.C., October 1992; Manufacturing
Productivity, McKinsey Global Institute, Washington, D.C., October 1993.



Germany'’s greater use of inpatient care led to 39-percent higher resource
use on average and lower productivity relative to the U.S. In all three
disease comparisons, Germany favored inpatient treatment over the less
resource-intensive outpatient treatment and had significantly longer
hospital stays. In gallstones, Germany also had much longer patient
recovery periods, even with similar adoption rates of laparoscopic
technology. The relatively consistent pattern suggests that underlying
health care system characteristics strongly influence provider behavior and
treatment approaches.

In all countries studied, doctors and hospitals responded predictably and
consistently to their economic incentives and constraints within the boundaries of
acceptable medical practice. Incentives and constraints were, in turn, determined
by the structure of the health care system and by the ways in which the most
important markets were regulated, particularly those for health insurance
coverage and for hospital and physician services. The three countries in our
assessment arrived at very different structures by the late 1980s, particularly in
terms of the degree of care integration and competitive intensity. Because of the
incentives and constraints they created, differences along these two dimensions
led to varying productivity by disease. No country was most productive across
all diseases.

COUNTRY-TO-COUNTRY COMPARISONS

U.K.-U.S differences. The U.K.’s more selective delivery of care and slower
technology adoption primarily resulted from its economic incentives for
doctors and its tight constraints on the supply of physicians, hospitals, and
capital. These differences, in turn, were a product of the U.K. health care
system’s fixed physician salaries which contrast sharply with fee-for-service
(FFS) payments in the U.S., its lower physician competition for patients and
payor contracts, and stronger regulation (Exhibit 6).

The U.K. trailed in treating gallstones, because the U.S.’s higher competitive
intensity and FFS physician incentives led to faster and broader adoption of the
laparoscopic technology; U.S. physicians had economic reasons to be more
responsive to consumer demand and insurance companies readily accepted the
more cost-effective surgical substitute. In breast cancer, this same combination
led to lower productivity in the detection of the disease because it encouraged a
broad-based screening program in the U.S. In lung cancer, the U.K.’s restrictions
on physician referral processes and its cap on capital investments led to a more
intense triaging process with far less use of CT scans for diagnosis and staging.
This resulted in a less than optimal group of patients selected for surgery and,
when coupled with its longer hospital stays after surgery and more hospital stays
with chemotherapy, led to lower productivity in the U.K.



In diabetes, however, the U.K.’s more integrated care approach and lower
competitive intensity led to higher productivity. The National Health Service
(NHS), which provided lifetime health coverage for the entire population,
identified diabetes as a priority, provided dedicated funding, and actively
encouraged providers to organize in specialized clinics with aggressive
preventive care and disease management. Also, the limited supply of general
practitioners (GPs) and demands on their time forced them to be better at
selecting diabetics for treatment, referring the most severe to the diabetic
clinics, and encouraging the less severe to follow self-treatment protocols.
This led to much lower complication rates overall, less resource use, and
better outcomes.

In contrast, the U.S. system provided disincentives for pursuing such an
integrated approach. The high member turnover for U.S. insurers — up to
40 percent annually — and their fear of attracting too many diabetics if they
offered integrated treatment, coupled with FFS physician incentives, led to
highly fragmented care approaches and to less willingness to invest in
specialized or preventive care.

Germany-U.S. differences. Germany’s greater use of inpatient services and
longer length of treatment can be directly linked to three factors: strong
incentives for German hospitals and for some specialist physicians to fill
hospital beds, regulations on hospital supply that actually led to surplus
capacity, and regulation that discouraged substitution of outpatient care for
inpatient care (Exhibit 6).

Specifically, German physicians and hospital services were, by law,
compensated by their sickness funds, Germany’s equivalent of U.S. insurers,
on a per-day basis. In contrast, U.S. hospital services were compensated
based on case rates (a set payment for the entire hospital episode) through
Medicare and through a mixture of approaches from private insurers —
including FFS, per day, and case rates. And while both German and U.S.
hospitals competed aggressively for patients, only the U.S. hospitals faced
any competition in their negotiations with insurers; by law, German hospitals
negotiated with all sickness funds as a block for annual per-day rates.

In addition, U.S. private insurers faced price-based competition for members and,
therefore, had some incentive to manage hospital costs and lengths of stay (LOS),
whereas German sickness funds were essentially precluded from competing on
price and from bundling hospital care in different ways. German hospitals also
faced the threat of regulatory review and potential capacity cuts if their
occupancy fell below 85 percent. Furthermore, German hospital department
chiefs had incentives to increase the workload of their hospitals because they
could earn substantial FFS income from private patients to supplement their
hospital salaries, and because their department was allowed bed capacity for
private patients in a relatively fixed ratio to its utilized public beds.



Ironically, Germany’s attempts to regulate hospital capacity actually helped
create surplus capacity. State governments had incentives conflicting with
productivity, since they could create jobs and receive federal transfers from
federal payor funds into their state economies by increasing local hospital bed
capacity. In addition, Germany’s regulatory barrier between inpatient and
outpatient care — with separate providers and specified services, payment,
governance, and oversight — precluded shifting care to more cost-effective
outpatient settings as well as coordinating care across these care settings.

Overall, these regulatory constraints, coupled with the regulated per-day
hospital price and lower competitive intensity, led to Germany’s much higher
resource use and lower productivity relative to the U.S.

RECENT CHANGES AND IMPLICATIONS

Combining the productivity findings of the individual disease cases with
aggregate analyses suggests several implications for policymakers and health
care organizations interested in reform. The critical first step is to clearly
identify the problem or opportunity in precise terms: Is productivity low?
Are compensation, other medical prices, or administrative costs too high?

Since the late 1980s, the time period covered by our cases, the health care
systems in each country have changed significantly toward higher competitive
intensity and greater integration of care (Exhibit 7). While the impact of these
changes on productivity, input prices, and administrative costs has yet to be
determined, our study findings allow us to assess the extent to which the
changes will more than likely improve productivity.

In the U.S., there is evidence that the largely market-based system is leading to
greater competitive intensity and higher care integration in at least some diseases
without any significant regulatory changes. More integrated managed care
products, such as health maintenance organizations (HMOs) and preferred
provider organizations (PPOs), have emerged as a result of intensifying
employer demands and increasingly competitive health coverage and care
provision markets. In addition, both insurers and health care providers have
created disease “carve-out” products that integrate care more effectively in such
areas as cancer and diabetes. Not surprisingly, these developments have also led
to a decline in specialist physician compensation and to actual price reductions
for health coverage in some markets. The effects on administrative costs are
unclear.

In the U.K., the 1991 reforms introduced some competition at the local level
between payors and providers and fostered somewhat more integrated care,
but left the integrated lifetime coverage and monopoly power of the NHS
intact. Many NHS-owned hospitals were also privatized as self-governing



trusts with greater control over their capital purchases. However, the overall
budget constraint remained.

While the system changes have actually increased administrative costs, their
productivity impact is still unclear. According to some estimates, as many as
50,000 nursing jobs and 60,000 hospital beds have been eliminated since 1990,
but 20,000 more senior managers have been added in the NHS. In addition,
there is some evidence that technology adoption rates have quickened. For
example, a targeted breast cancer screening program based on mammography
was established and adoption of laparoscopic technology has approached U.S.
levels.

While some supply and capital constraints remain for hospitals and their
associated specialists and while system competition has been limited to date,
we would expect some improvement in the U.K. system productivity over
time, at least in the diseases studied.

In Germany, major reforms have been made in the health coverage and, to a
lesser extent, in the care provision markets. As of 1996, the sickness funds are
allowed to compete for members on the basis of price and other factors, but
restrictions on their ability to negotiate price differentially with individual
providers or to bundle care in different ways (e.g., by disease or case) have
been left intact. While regulated case rate payments for hospitals have been
introduced to substitute for per-day payments, they cover only about

15 to 20 percent of cases. Regulatory barriers between inpatient and
outpatient care remain, as do the regulatory processes for controlling hospital
and physician supply.

It is unlikely that recent changes in the German system will do much to
improve productivity, unless they somehow lead to removal of the regulatory
barrier between inpatient and outpatient substitution, greater flexibility in
sickness funds’ negotiations with providers, or the adoption of case rate
hospital payments across the board.

Thus, the U.S. and the U.K. appear to be moving in the direction of productive
change in their health care systems, with each adopting some productive
characteristics of the other. Given the questionable productivity impact of the
German reforms, it is likely that Germany’s productivity gap with the U.S. and
possibly the U.K. is widening.



Exhibit 1

GROWTH IN HEALTH CARE SPENDING
IN THE U.S., THE U.K., AND GERMANY

Spending as a percent of GDP
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Source: OECD; Health Care Financing Administration; Office of National Health Statistics

Exhibit 2

RELATIONSHIP BETWEEN HEALTH CARE SYSTEM
STRUCTURE AND OVERALL PERFORMANCE
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Exhibit 3
HEALTH CARE SPENDING DISAGGREGATION

1990

Relative productivity Administrative  Total health

| Price of costs care spending

Medical medical Percent of total per capita

input level* inputs* health care costs Dollars, PPP
u.s. 100 100 24 2,439
UK. 75 x 56w 16 1,113
Germany 116 70 13 1,473

* Indexed values with U.S. = 100; medical input levels determined as a weighted sum of labor (physicians, nurses, and medical technicians),
supplies (pharmaceuticals), and capital; price of medical inputs determined using the OECD price index
Source: McKinsey analysis

Exhibit 4
RELATIVE PRODUCTIVITY BY DISEASE CASE
1990
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Exhibit 5
SOURCES OF DIFFERENCE IN HEALTH CARE SPENDING
U.S. dollars per capita, 1990, PPP

U.S. vs. Germany 259 2,439
360 [
737 Other
1,473 -390 Administrative
- overhead
(estimate U.S. 24%;
- Germany 13%)
Inputs used Prices of
(U.S. ~15% inputs (U.S.
lower) ~40% higher)*
Germany uU.s.

U.S.vs. UK.

437 -185
-= T 1 2,439
686 . Other
Administrative
overhead
388 (estimate U.S.
I 24%; UK. 16%)
1113 Prices of
i - inputs (U.S.
Inputs used ~75% higher)*
(U.S. ~30%
higher)
UK. : us.
Germany vs. U.K. 206 65 _304
393 - l | Administrative 1,473
Prices of inputs  overhead h T
1,113 - - (Germany P (estimate Other
Inputs used ~25% higher)* ~ Germany 13%;
(Germany UK. 16%)
~55% higher)
UK. Germany

* OECD price index used, which was directionally consistent with relative prices obtained using physician salaries and prices of
pharmaceuticals and inpatient hospital stays
Note: Input levels, price levels, and administrative costs of the country with the higher spending level were used as a base for determining the

expected spending of the second country and the corresponding spending gap in the above calculation. Relative input levels were
determined using information on the amount of labor (physicians, nurses, and medical technicians), supplies (pharmaceuticals), and
capital consumed in each country, assuming a breakdown of 70% labor, 20% supplies, and 10% capital; relative prices were determined
using a price reported by the OECD; administrative costs were estimated as 24% in the U.S., 13% in Germany, and 16% in the UK.
based on available literature; education costs are not included

Source: BASYS; McKinsey analysis
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Exhibit 6

CAUSAL ANALYSIS OF PRODUCTIVITY DIFFERENCES
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Exhibit 7

RECENT CHANGES TO HEALTH
CARE MARKET STRUCTURES

Health coverage market
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Chapter 2: Summary of health care
system structure and regulation

This chapter describes the structure of the health care systems of Germany, the
U.K., and the U.S. in order to provide a frame of reference for our examination of
the underlying drivers of the productive efficiency differences observed in the
disease cases (Chapters 3 through 6) and the cross-disease synthesis (Chapter 7).

We begin by outlining a framework for describing the structure and dynamics of
any health care system in terms of the economic interactions that occur among
system participants and how these interactions are shaped by regulation. We
then use this framework to describe the predominant health care systems
existing in Germany, the U.K., and the U.S. at the time of our assessment
(approximately 1985 to 1991) and conclude by summarizing the key differences
among these three systems. Throughout this chapter, we also comment on major
changes in each of these systems since 1991.

FRAMEWORK FOR DESCRIBING HEALTH CARE
SYSTEM STRUCTURE AND REGULATION

Health care is similar to other goods and services in that it is produced with
resources that are scarce relative to competing human wants. Every country
must have mechanisms, explicit or implicit, for determining how much health
care to produce, how to produce it, and how to distribute it across the
population. In this way, “markets” do exist for health care services in one form
or another in all health care systems. In structuring and regulating their health
care markets, the central challenge for policymakers is achieving economic
efficiency as well as an acceptable level of social welfare.

It is important to recognize, however, that the provision and payment for health
care services in any country or system is not the result of a single, simple market
transaction between buyers and sellers. Rather, it is characterized by multiple
exchanges of health care products and services between many different system
participants. The presence of (and felt need for) health insurance coverage in
most health care systems — given both uncertainty in the incidence of illness and
social welfare considerations — creates the need for a risk-bearing intermediary
(or payor) between the buyers (i.e., consumers or employers) and the sellers (i.e.,
providers) of medical services. This, in turn, creates interim products and
services within the health care system. Additionally, the complexity and highly
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emotional content of many medical decisions, constantly evolving medical
technology, and uncertainties about the efficacy of various treatments often put
the physician in the position of the prime decision maker (or “agent”) for the
patient (consumer) in the consumption of individual medical services.

The provision and payment for health care services can therefore best be
described as an interdependent set of economic interactions, explicit or implicit,
for different health care-related products and services (including health
insurance coverage and care provision services) that occur among various health
care system participants. These participants include consumers and/or
employers, payors or other intermediaries, hospitals and other institutions, and
physicians. In many systems, the government or other central authority plays an
active role either as one or more of these participants, or by regulating one or
more of these interactions. Furthermore, government can directly regulate

supply.

The specific interactions that exist in any health care system and the product or
service that is exchanged include (see Exhibit 1 for a graphic illustration):

1. Interactions between consumers (or employers) and payors for health
care coverage.

2. Interactions between payors and providers (including hospitals or
other institutions, physicians, and other providers) for care provision
services, including the guarantee of payment for care provision and
possibly the guarantee for actual care provision services.

3. Interactions between consumers (or patients) and providers for care
provision services, including hospital and physician services.

Each of these interactions can be highly regulated, market-based, or a blend -
depending on how policymakers choose to structure them to achieve their
economic efficiency and social welfare goals. And although these markets are
highly interdependent, each can be structured and regulated very differently in a
health care system. Many health care policymakers try to combine the strengths
of market-based approaches in increasing economic efficiency with the strengths
of regulation in correcting for market failure and ensuring social welfare.
Different countries have arrived at very different blends and many are
continuing to experiment.

The nature of these markets and their associated economic interactions collectively
create specific incentives and constraints for providers, which in turn drive
different care treatment approaches and result in different levels of productive
efficiency across systems. Therefore, a critical step in examining the differences
in productive efficiency of health care systems across countries is to understand
how each interaction is structured and the specific incentives and constraints that
result.



To do this, we use two major descriptive factors, both of which can be influenced
through regulation: the level of competitive intensity in the market, and the
degree of integration and pricing mechanisms in the health care products.

Competitive intensity

The level of competitive intensity in the market will depend on the relative
concentration of “buyers” and “sellers,” on ownership structure (e.g.,
government-owned or private, for-profit or not-for-profit), on the degree of
flexibility allowed in the interaction, and on information transparency and
symmetry. While competitive intensity can create incentives for system
participants to improve performance, health care markets are often characterized
by lower levels of competitive intensity than markets for other goods and
services because of the high propensity for market failure. Specifically,
asymmetrical information exists between system participants, since providers
often have more information about treatment than consumers and payors; in
addition, consumers are often insured against some or most of the costs of care.
Furthermore, social welfare considerations often motivate governments to
intervene in health care markets in ways that limit competitive intensity.

Degree of integration and pricing mechanisms

The second factor is the degree of integration and pricing mechanisms in the
health care products exchanged in the market, with specific reference to the
nature and type of “bundling” of individual health care procedures or services
into larger units or packages. This factor is important in health care given the
complexity of medical care and disease treatment processes and the fact that
consumers rarely have sufficient knowledge of medical conditions and treatment
options to act as their own care integrators. Providers and/or payors, therefore,
play a significant role in assembling and packaging health care services, and the
nature and extent of this role, as well as the product forms resulting, vary
considerably (Exhibit 2). In addition to taking on different forms, health care
products can be priced in very different ways by payors, providers, or
government regulators.

The degree of product integration can be used to describe products in both the
health coverage and care provision markets. In the care provision market, any
package of services that providers offer as a single unit to payors for a specified
price represents a more integrated product. In the health coverage market, the
payor can actively coordinate the services of specific providers within a number
of care settings and thus achieve a degree of integration. Importantly, product
integration does not imply a single, vertically integrated payor/provider entity
such as the U.K. National Health Service (NHS). Rather, health care product



integration refers to the integration of specific care elements and can therefore be
achieved through the actions of independent payors, providers, or both.

When classifying degrees of integration in the health coverage market, it is
important to distinguish between the degree of product or care integration offered
by a payor and the extent of the insurance coverage offered by that payor. Health
insurance pools the risks for multiple diseases across multiple consumers, while
product integration refers to the assembly of health care services for a single
individual. For example, while traditional indemnity insurance provides
coverage for a wide range of diseases over a fixed time period (typically 1 year),
it provides little or no health care product integration.

Health care product integration can be achieved along two dimensions: the
breadth of the disease or diseases covered in the package over time, and the
scope of the care components included, such as physician services, hospital
services, and pharmaceuticals. Using these two dimensions, the degree of health
care product integration can be described along a spectrum, ranging from very
low to quite high (Exhibit 3).

9 For example, the lower left corner represents fee-for-service (FFS) care
products and the least integrated level of care, since these products
involve providers delivering specific medical services to a patient in
specific encounters. This would include FFS products offered by
hospitals or physicians, and traditional indemnity-style health
coverage offered by payors to consumers or employers, in which
consumers select their own providers and are relatively free to
determine their own treatment paths.

f Moving further out on the integration spectrum would be hospital
case rates, in which hospitals bundle all of the hospital services
required to treat the acute case or the acute phase of disease. With
this product, hospitals receive a single payment for the case,
regardless of the intensity of services provided or the number of days
the patient stays in the hospital. Such products can also include
physician as well as hospital services, representing a higher degree of
integration.

9 Disease carve-out products offered by providers to payors or by
payors to consumers represent an even higher level of integration. In
this product, the provider or payor bundles a range of care services
for all occurrences of a disease over time (1 year or multi-year), and
prices it as an integrated package. Such products can only be
constructed for those diseases that are relatively well-defined and
distinct from other diseases, such as some cancer care.

91 Even further out on the integration spectrum are bundled care services
for multiple diseases over time (1 year or multi-year), which address the
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overall health of the patient over time and, therefore, include
diagnostic and preventive care by a range of providers in addition to
disease treatment by specialists and hospitals. Such products
generally take the form of a prepaid, “capitated” payment per patient
from payors to provider organizations, for which the providers agree
to provide directly or to coordinate the full range of care to the
defined patient population. This would also correspond to managed
care health coverage products such as health maintenance
organizations (HMOs) in which payors accept a prepaid capitated
amount per member from employers or consumers, and coordinate
and manage care for these members. Such products can also be
constructed to cover the lifetime of the population rather than a
single or multi-year time period, as in single payor systems such as
NHS coverage in the U.K.

In addition to the examples described above, care products can take on various
alternative forms and pricing mechanisms along the two dimensions of the
breadth of diseases covered and the scope of care components included in the
package (see again Exhibit 3).

* % %

The level of competitive intensity and the degree of product integration are important
factors in understanding the structure of a health care system and the incentives
and constraints created for its participants, particularly providers. In the
remainder of this chapter, we use this framework to describe the structure of the
three health care systems included in this study — Germany, the U.K., and the U.S.

For each country, we discuss the degree of product integration and level of
competitive intensity of the three major health care markets: 1) interactions
between consumers and/or employers and payors in the health coverage market;
2) interactions between payors and providers for care provision services; and

3) interactions between consumers and providers for hospital and physician care
provision services. We also comment on the overall regulatory environment and
its impact on the health care system structure in each country. While we focus
on system structure at the time of our assessment (approximately 1985 to 1991),
we also comment on major changes that have occurred since that time.

Overall, there are substantial differences in the structure of the three health
care systems. The U.S. was the most market-based system (except for the
government-controlled Medicare and Medicaid programs), with substantial
degrees of freedom for payors and providers; the U.S., therefore, had
relatively moderate to high levels of competitive intensity, but generally low
product integration. The U.K. system was the most centrally controlled of the
three and had low competitive intensity but high product integration. And
while the German system was highly regulated, it had relatively low levels of
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both competitive intensity and product integration (Exhibit 4). We now turn
to a detailed description of each of these health care systems and the specific
markets within them.



THE GERMAN SYSTEMY

The health care system in Germany, until recently, was strongly regulated.
Ninety percent of consumers were insured through public, nonprofit payors
known as “sickness funds,” with the rest covered by private insurance. The
public system was with few exceptions jointly funded (50/50) by consumers and
employers and ensured coverage for everyone. The sickness funds were
required by law to offer a precisely defined, comprehensive package of goods
and services to all members. Most of the sickness funds faced little competition
given that they were segmented by geography or consumers’ profession and had
to contract with all hospitals and physicians within a defined region. And while
most sickness funds covered patients for extended periods of time, neither
payors nor providers played an active role in integrating care for patients.

Using the framework, the markets in the German health care system and
regulatory environment in the mid to late 1980s can be summarized as follows:

1. Interactions between consumers and/or employers and payors for health care
coverage: low degree of product integration, given that payors paid
medical expenses without assembling care; low competitive
intensity, with payors required to offer a government-defined benefit
package to all members and membership restricted by geography or
profession, with limited or no member choice.

2. Interactions between payors and providers for care provision services:

= For inpatient care provision services: low degree of product
integration, with providers receiving per diem payments from
payors; low competitive intensity, given that all payors had to
contract with each hospital on virtually the same terms.

= [For outpatient care provision services: low degree of product
integration, with ambulatory physicians essentially receiving
FFS reimbursement; low competitive intensity as payors had to
contract collectively with all physicians in a region on similar
terms.

3. Interactions between consumers and providers for care provision services:
low degree of product integration, as providers offered specific
hospital or physician services to patients (coordinated only through
the referral system); moderate competitive intensity, as consumers
had some choice of physician and hospital.

1 The basic sources used for this section (except where specifically noted) include the OECD, Statistisches
Bundesamt, Wissenschaftliches Institut der Ortskrankenkassen (WIdO), National Economic Research
Associates (NERA), and interviews.
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These interactions were strongly influenced by regulation in Germany, which
dictated the segregation of hospital-based and outpatient care, as well as defined
the political processes through which both hospital and physician supply were
controlled.

In 1996, several changes were introduced to increase the competitive intensity of
the system at the payor level and to increase integration of hospital care to some
extent. All consumers can now choose among any public sickness fund and are
able to switch annually, forcing payors to compete for members. And hospitals
are no longer paid strictly a per diem rate, as case rates have been introduced for
about 15 to 20 percent of cases.

In the remainder of this section, we provide more detail on each of the three
interactions listed above, as well as on the regulations shaping these interactions.

1. Germany: interactions between consumers or
employers and payors for health care coverage

As stated, 90 percent of consumers were insured through public, nonprofit
payors (Kérperschaften Offentlichen Rechts), known as “sickness funds” (or
Krankenkassen), while the rest were covered through private insurance. About
7 percent of sickness fund members also bought supplementary private health
insurance (e.g., single room hospital coverage). Most consumers had to choose
from a limited number of sickness funds offering a standard product, as these
funds for the most part operated in relatively small geographic areas or were
restricted to certain professions. Most members stayed with their sickness fund
for their lifetime, and coverage included all dependent family members until
they were eligible to become members in their own right. Consumers and
employers made equal contributions to the funds.

There were three main groups of sickness funds: the general regional sickness
funds (AOK), collectively covering 30 million consumers; the company sickness
funds (BKK) set up by individual companies (such as the Siemens BKK); and
some large federal sickness funds (such as the Barmer Ersatzkasse [BEK], Deutsche
Angestellten Kasse [DAK], and Techniker Krankenkasse [TKK]). There were
approximately 60 private health insurers, whose share was more fragmented.

Payments to the sickness funds, paid half by the consumers and half by the
employers, comprised both an “insurance premium” and income redistribution.
This contribution rate, calculated as a percentage of the consumer’s gross income,
was determined based on the expected medical and administrative costs of the
sickness fund in that year. It generally varied between 11 and 14 percent] As no

2 This percent contribution rate was applied to the gross income of each employed family member, up to a
maximum of 72,000 deutsche marks [DMs]; income above this amount was not taxed; 50 percent of this
contribution was paid by the employee and 50 percent by the employer.
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significant reserves were built, the contribution rates were adjusted to account
for decreasing or increasing costs. Thus, while payors were essentially precluded
from directly sharing financial risk with consumers or employers, they could
easily pass on higher unit costs to employers and consumers when calculating
their next year’s contribution rates.

Degree of product integration: low. The sickness funds, by law, had to offer an
indemnity-like health coverage product in which the funds were essentially
bearing the financial risk for the incidence of illness and for the cost of treatment
for their defined population. All sickness funds had to offer essentially the same
comprehensive product of reimbursable goods and services; this product was
precisely defined by law and included hospital, physician, and dental services,
pharmaceuticals, medical supplies, medical devices, vision care and eye glasses,
and even wage substitution for sick leaves longer than 6 weeks. There were
virtually no co-payments or deductibles for all major services.

Private payors had to offer a medical package basically identical to that of public
payors. However, they had some flexibility to cover additional services (e.g.,
one-bed room at the hospital, chief physician’s consultation at the hospital,
dental fillings of gold/ceramic). Private payors could also shift more risk to
consumers through co-payments and deductibles.

While sickness funds kept members for extended periods of time, they did not
play an active product integration role. Payors did not intervene in care
delivery, but rather paid all medical expenses incurred by their members
according to the defined government benefit package and co-payment levels.
The primary payor role in interactions with consumers and employers was,
therefore, to process and pay claims. Given that German payors faced little
annual turnover in their membership, however, they had some incentive to
invest in and fund medical care with longer-term (vs. near-term) benefits.

Level of competitive intensity: low. Prior to the recent reforms, there was very
little competition in the interactions between consumers or employers and
payors. Most payors were (and still are) public, and the level of flexibility in
product design and pricing was extremely low. The law defined who must
insure, who could select which payor, the benefits payors had to offer, and the
pricing mechanisms that could be employed.

Everyone living in Germany had to be insured at the start of employment or
higher education. The payor had to accept every applicant and to offer the
government-defined benefit package to the member for his or her lifetime. The
payors from which a consumer could choose depended on his or her employment
status. High-earning, white-collar employees could opt out of the public system
and insure with a private payor. The remaining white-collar employees could
choose among all the public sickness funds with few restrictions (e.g., TKK was
only for members of technical professions). Traditionally, blue-collar employees
could choose from their employer’s BKK (if one existed) or their regional AOK.
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While all payors were required to offer the same benefits package, they were able
to compete to some extent through risk selection (e.g., convincing the lower risk,
high-earning, white-collar workers to join). To reduce the incentive for sickness
funds to seek good risks while maintaining some incentive to manage medical
cost, a risk equalization scheme was established in 1994 based on age, sex,
income, and number of family members. This scheme, however, has not been
completely effective due to the difficulties of predicting and adjusting for
differential risk. In contrast to public sickness funds, private payors charged a
risk premium per insured person, which was differentiated by age of entry and
sex of the insured.

As of 1996, significant changes were introduced in this interaction. All blue- and
white-collar employees can now choose among any public sickness fund and
switch annually, increasing competitive intensity by forcing funds to compete for
members on price and other factors for the first time as well as to compete more
aggressively on risk selection.

2. Germany: interactions between payors
and providers for care provision services

As defined by law, payors purchased inpatient hospital and physician services
through negotiations with hospitals, with payments for inpatient physician
services included in the per diem hospital payments. Outpatient services were
purchased through negotiations with regional associations of ambulatory
physicians. Both of these interactions were strongly regulated.

For inpatient services, payors were required to negotiate as a collective group
vis-a-vis each regional group of the 2,000 hospitals, and payors had very limited
information and intervention rightsEl Of Germany’s 2,000 hospitals, 45 percent
were government owned, 16 percent were privately owned, and 39 percent were
owned by nonprofit institutions such as the Red Cross. About 92,500 hospital
physicians were employed by these hospitals on a salaried basis, with a few
exceptions for attending ambulatory physicians in hospitals, particularly in rural
areas or smaller hospitals.

For outpatient services, payors negotiated with West Germany’s 74,000 ambulatory
physicians in private practice, largely through 19 regional public associations of
ambulatory physicians — the Kassenarztliche Vereinigungen (KVs).

We discuss inpatient and outpatient care provision services in turn.

Inpatient care provision services

3 Information reflects West Germany in 1990.



Degree of product integration: low. Per diem payments were made from payors
to providers for a hospital-day to cover both hospital and hospital-based
physician services. Until 1996, the contract between all payors and a hospital
essentially stipulated this per diem payment and a budgeted utilization (i.e.,
implicitly, a DM global hospital budget). However, in case of a loss (or profit) by
a hospital, the per diem of the current year was adjusted to compensate for some
of the loss (or profit) of the previous year, when it was determined that utilization
was the cause. Thus, hospital services were managed primarily at the per-day
level, with little incentive to integrate care or manage costs across the entire
hospital episode (or case) or across multiple cases.

The disincentives to integrate care and manage costs that resulted from per diem
hospital payments were magnified by hospital-based chief physician incentives
to increase activity levels. While most hospital physicians were salaried, a
department’s chief physician obtained significant additional income from private
consultations in the hospital. By law, chief physicians were exclusively allowed
to negotiate a contract with a hospital that allowed them to offer services to
privately insured patients in the hospital. Income derived from these additional
consultations sometimes amounted to multiples of the physician’s public salary.
Because the number of private beds in a department was often related to the
number of public beds, which in turn depended on the budgeted utilization rate
(see above), there was a strong incentive for the chiefs, as key influencers of
discharge decisions, to maintain high activity IeveIs.El

In 1996, however, a change was introduced to increase the level of inpatient
product integration and encourage hospitals to behave more economically. The
uniform per diem rate per hospital was replaced by a prospective payment (for
approximately 15 to 20 percent of the total, mostly surgical, procedures
performed), department-specific per diems (for approximately 80 to 90 percent of
the total procedures performed), plus a hospital-specific room rate. Gradually,
more procedures are expected to be covered by such prospective payments. In
addition to these reforms, further changes designed to better integrate inpatient
care and manage hospital spending are under discussion; the most far-reaching
proposal is to budget total hospital expenses using the previous year’s budget
with an adjustment for inflation.

Level of competitive intensity: low/none. There was (and still is) essentially no
competition between hospitals and payors in their negotiations for care provision
services. There was no flexibility allowed in individual agreements between
payors and a hospital on payment terms, information rights, or ways of
intervening in the care process. All payors had to accept claims from every
hospital and had to negotiate as a collective group for hospital payment terms;

4 While there was no official policy regulating the number of private beds relative to the number of public
beds, university hospitals usually allocated one for every five and community hospitals one for every
seven.
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although the rate could and did vary by individual hospital, all payors
negotiated the same rate with a given hospital. Even large payors (the share of
the largest payor with a hospital was frequently as high as 30 to 50 percent) had
to operate under the joint contract. Thus, there was no opportunity for selective
contracting with hospitals on the part of payors, and therefore no opportunity
nor incentive for the payors to compete with one another.

In addition, there was a significant lack of information as well as asymmetry in
this interaction. The data that hospitals had to disclose to payors were very
limited and payors’ intervention rights were highly limited. Until 1996, the data
disclosed were primarily cost and rough utilization information; payors therefore
had little leverage with hospitals in per diem and budget negotiations, despite
acting as a joint buying group. While payors had the right to request a hospital
productivity review by an external evaluator or consultant, the result of these
reviews generally had little or no impact.

As well, medical utilization review was a shared service of all sickness funds and
was limited in scope and effectiveness; neither payors nor the utilization review
service had access to medical records. Utilization review was generally
performed via questionnaires sent to hospital physicians. Furthermore, sickness
funds had little incentive to decrease hospital activity levels, given that only

25 percent of the hospital reimbursement depended on actual utilization (so
called “flexible budgeting’). Length of stay (LOS)-reducing efforts would simply
result in a hospital generating less income, which could require the payor to
increase the per diem payment for the next year to account for some of the
budget shortfall from the prior year.

In 1996, two changes were introduced that may increase to some extent the level
of competitive intensity between payors and providers: 1) profits and losses are
no longer fully compensated through automatic per diem adjustments; and

2) payors are able to obtain more data on patients, although less data on cost.
The impact of these changes is difficult to predict.

Outpatient care provision services

Degree of product integration: low. At the highest level, the outpatient care
provision product was an aggregate annual budget for ambulatory physician
services across all diseases negotiated annually between a KV and a sickness
fund. Physicians in a KV were thereby effectively capitated as a group for all
ambulatory physician costs, and thus bore some risk for the cost of ambulatory
physician services if activity levels exceeded budgeted amounts. However, the
annual contract negotiated with the payors also implicitly determined a price per
activity and an expected activity level. All reimbursable physicians’ services
were listed in a catalogue, which assigned a value to each service according to
the “unified value scheme” (Einheitlicher Bewertungsmalistab, or EBM). The fees in
the EBM catalogue were set at the federal level in negotiations between the
association of all sickness funds and the association of all KVs. If the activity
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level was greater than budgeted, the unit value for a service listed in the EBM
catalogue fell in direct proportion to the overutilization (e.g., if the activities
delivered were double the contracted number, the price per service unit fell by
50 percent).

Therefore, while ambulatory physicians were collectively capitated through the
global budget of the KV, each physician had incentive to increase his or her own
activity in order to gain the largest possible share of the KV budget. Although in
many KVs the regional KV budget was broken down by specialty, this step still
did not create meaningful incentives for individual physicians to manage activity
levels or to coordinate care with other physicians. As payors had virtually no
opportunity to assemble care beyond providing individual services, the degree
of product integration was low.

For the private insurers, members’ claims for ambulatory physician services were
reimbursed as long as they fell within a specified range above the amount that
public sickness funds paid for the same services. Similar to the sickness funds’
payment schemes, these FFS payments did not provide physicians with an
incentive to assemble care, but rather, to retain the private patient.

Level of competitive intensity: low/none. There was no meaningful
competition in payor-physician interactions for outpatient services. Virtually
all ambulatory physicians had to become members of KVs. Each KV covered a
particular region, and an annual budget per payor for all physicians in that
region was fixed and distributed through the KV to physicians according to
the nationally regulated, activity-based scheme described above. The KVs
contracted on behalf of their member physicians with each individual payor.
Payors could not select physicians; once a member of a KV, the physician was
automatically accredited by all sickness funds that contracted with that KV. In
addition, the structure of the contract between a KV and a sickness fund was
defined by law, as described above. Furthermore, the regional KV also
regulated ambulatory physician capacity, within ceilings set by the state
government on the number of new physicians that could be accredited.

Finally, neither payors nor consumers systematically accessed claims data. The
KV collected activity data coded by physicians, evaluated the payment depending
on the budget and the activity level, compensated the physicians, and received
compensation from the sickness funds. From time to time, the sickness funds
conducted audits at the KVs; these audits, for example, helped enforce the use of
generic versus branded prescriptions. However, the KVs were responsible for all
coding and utilization control; this significantly limited the ability of the sickness
funds to gain access to, analyze, and distribute to its members information on
physician quality and cost.



3. Germany: interactions between consumers and
providers for hospital and physician care provision services

Degree of product integration: low. The care provision products exchanged in
the consumer-provider interaction were the specific hospital-based or ambulatory
physician services provided to the patient. While ambulatory physicians cared
for patients over time and over diseases, their integration role was limited to
referring patients to other physicians for specialized care, primarily through the
exchange of letters. In particular, there was a weak “gatekeeper” function for
administrative reasons: a sickness fund issued one certificate of coverage for a
member, which the consumer gave to a self-selected physician; if the consumer
wanted to see another ambulatory physician or specialist, he had to obtain a
referral from the holder of his certificate. Recently, the certificate was replaced by
a smart card, simplifying “patient tourism.”

Level of competitive intensity: moderate. Ambulatory physicians and hospitals
were — from the perspective of the consumer — highly fragmented, and
consumers had significant freedom in choosing among them with virtually no
cost impact. Although this interaction was somewhat regulated, regulations
were not enforced and considerable flexibility existed. For example, while
consumers were supposed to choose one of the two hospitals nearest to their
homes, hospitals admitted any patient and the cost was covered by payorsﬂ For
consumers, however, information transparency was rather poor regarding
physician and hospital quality. To select a hospital for an elective visit,
consumers relied mostly on the counsel of their ambulatory physician, who
referred to his or her own “network.”

Providers had strong incentives to increase activity levels and to attract more
patients; they aggressively built networks of referring physicians and hospitals
and attempted to differentiate themselves on service, quality, perception, and
other dimensions.

Overall, the level of competitive intensity between providers and consumers
was, therefore, moderate.

Germany: regulation

In addition to the regulatory influences on the various markets described thus
far, the German government also imposed other influential regulations on the
health care system. The state regulated hospital capacity levels and, as described
above, the KV regulated ambulatory physician capacity. In addition, Germany’s
physicians were strictly segregated by law into two separate sectors —

5 In 1994, however, a small patient co-payment (10 DM per hospital-day) was implemented.



ambulatory and hospital-based physicians — and were not encouraged to
coordinate their activities across inpatient and ambulatory care settings.

Capacity regulation. Hospital capacity was regulated by the regional
government and influenced by payors; if a hospital’s utilization fell below

85 percent, capacity was reviewed and possibly adjusted. Thus, each hospital
department had the incentive to keep utilization at 85 percent or higher to avoid
capacity cuts. Hence, the hospital capacity utilization across German states was
85 percent, irrespective of significant variations in the number of beds per capita.

Despite their role as regulators of hospital capacity, the 11 state governments did
not bear any risk for hospital costs. Rather, the higher costs that could stem from
maintaining higher capacity were paid by employers and employees of other
states through the sickness funds. Thus, a significant reduction in hospital
capacity would simply result in local job losses and, therefore, eventually the
need for local social security payments. Given this, German state governments
had incentives to increase, rather than decrease, hospital capacity levels in their
region.

Segregation between ambulatory and hospital-based physicians. As a result of
the strict segregation between ambulatory physicians and hospital-based
physicians, there was virtually no systematic exchange among providers of
aggregated information on cost or other performance dimensions. In addition,
crucial information on patient records flowed slowly between hospitals and
ambulatory physicians. When ambulatory physicians referred a patient to the
hospital, they simply mailed a letter stating the diagnosis to the hospital.
Conversations between hospital and ambulatory physicians were usually rare
and brief. As a result, hospitals often repeated diagnostics already performed by
the ambulatory physician. And while hospitals were supposed to inform the
ambulatory physician about the patient’s condition upon discharge, this was
usually done by letter, often weeks after discharge. This practice created the
opportunity for missed follow-up and may have resulted in unnecessary
readmissions.

There were also some perverse incentives created by this ambulatory and
inpatient segregation. In particular, a general practitioner (GP) that referred a
patient to an ambulatory specialist frequently lost the patient; therefore, he or she
had an incentive to refer a patient to a hospital rather than to an ambulatory
specialist who could perform the procedure in an outpatient setting at a lower
cost. For example, a hospital usually referred diabetics back to their GP after
discharge; a diabetologist might not have done so. Very recently, some
payor/KYV pilots were launched to give physicians greater incentives to manage
patients across the inpatient and ambulatory care settings and to share some
hospitalization risk; the impact is yet to be determined.

* * %



In summary, the German health system was characterized by low levels of
both competitive intensity and product integration in the mid to late 1980s.
This system structure — which was strongly influenced by regulation - created
strong activity-increasing incentives, especially for hospitals, and imposed
significant supply constraints on capacity and substitution of alternative care

settings (Exhibit 5).



THE U.K. SYSTEM (PRE-NHS REFORMS)|

The U.K. has had a centrally planned NHS since 1948, providing lifetime
coverage for the entire U.K. population. Prior to the 1991 reforms, providers
were generally tightly integrated with the district payor entities. There was a
fixed budget, supply was carefully controlled, and there was little, if any,
competition among providers for patients or for payor contracts. Given that the
NHS was a single payor and specialist physicians were employed by the
hospitals, there was a relatively high degree of health care product integration
throughout most of the system.

The markets in the U.K. health care system and the regulatory environment
during the mid to late 1980s can be summarized as follows:

1. Interactions between consumers and/or employers and payors for health care
coverage: high degree of product integration and no competitive
intensity, as the NHS provided comprehensive health care coverage
to the entire U.K. population.

2. Interactions between payors and providers for care provision services:

= For hospital and specialist care provision services: moderate/high
degree of product integration and low competitive intensity,
given that the entire U.K. hospital system was funded and
managed by the government and that specialist physicians were
required to practice in designated hospitals.

= [For primary care provision services: low degree of product
integration, with GPs working in small, independent practices;
low competitive intensity given that GPs were generally assigned
a patient population to serve through the NHS.

3. Interactions between consumers and providers for care provision services:
moderate degree of product integration given the strong gatekeeper
role of the GPs; low competitive intensity, with consumers having
little choice of providers, given supply constraints.

These interactions were strongly influenced by regulation in the U.K., which
imposed an overall budget constraint, centralized control of physician, hospital,
and capital supply, and established rigid referral/gatekeeper and capital
allocation processes.

In more recent years, the NHS has been supplemented by a small, but rapidly
growing, private insurance sector, which in 1989 covered about 11 percent of the

6 The basic sources used for this section (except where specifically noted) include the OECD, the NHS,
NERA, an article in The Milbank Quarterly (Ham C. Population-centered and patient-focused purchasing:
The U.K. experience. The Milbank Quarterly 1996; 74: 191-214), and interviews.

2-17



population and accounted for about 4 percent of health expenditures. In
addition, reforms since 1991 have introduced significant market mechanisms and
competition at the local payor-provider level, along with opportunities for
greater physician and hospital autonomy. While the description that follows
focuses on the pre-reform period, it highlights major changes that have occurred
since 1991.f]

In the remainder of this section, we provide more detail on each of the three
interactions listed above, as well as on the regulations shaping these interactions.

1. U.K.: interactions between consumers or
employers and payors for health care coverage

Degree of product integration: high. The NHS was (and is) a highly
centralized, near-monopoly payor that provided comprehensive health care
coverage to the U.K. population. All citizens of the U.K. received the same
package of lifetime care from the NHS, which included coverage for a broad
range of GP and hospital services. Even citizens with private insurance coverage
regularly used the NHS for at least some services, such as GP services and
complex hospital care. In addition, the NHS exercised significant influence over
care provision, directly providing many services (see payor-provider interaction
description). The NHS thus served as the prime care integrator for the majority
of the U.K. population.

Level of competitive intensity: none. The interaction between the NHS and
consumers was highly regulated, with no market influence. The NHS was
publicly funded through general taxation (79 percent of NHS expenditures),
national health insurance contributions for all employed persons based on income
(16 percent), and charges to consumers (5 percent) through small co-payments on
prescription drugs, dental services, and vision services. Consumers had little
choice but to fund the NHS through the general taxation fund and national health
insurance contributionsf] While employers acted as “tax collectors” for these
contributions, they did not play an active role in determining the level or nature
of NHS coverage.

Since the NHS offered a standard set of health care services to all consumers,
consumers had very little choice in their health care coverage. Consumers’ only

7 Separate settlements were agreed for England, Wales, Scotland and Northern Ireland: the description
that follows applies predominantly to England where 83 percent of the U.K. population reside,
consuming 81 percent of NHS expenditure (revenue and capital).

8 In 1988 and 1989, general taxation funds received from the Treasury accounted for 79 percent of NHS
expenditures while mandatory national health insurance contributions accounted for 16 percent.
Employed persons were required to make mandatory health insurance contributions of 0.95 percent of
earnings while employers contributed an additional 0.80 percent. Self-employed individuals were
required to contribute 1.75 percent of earnings.
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choices within the NHS involved making additional payments for a few select
amenity services such as private rooms. And, given that changes to the NHS
were generally brought about only through political channels, it was difficult for
consumers to directly influence NHS coverage.

Some consumers supplemented their NHS care with private health insurance,
which provides, for example, shorter wait times for elective surgeries.El Both
employers and individuals were free to purchase private insurance, which
operated in a relatively competitive market. Even in the private insurance
market, however, there was a relatively high degree of concentration, with the
British United Provident Association (BUPA) commanding the largest share. As
private market competition has increased, consumers have had broader product
and pricing choices.

2. U.K.: interactions between payors
and providers for care provision services

Before the 1991 reforms, the interaction between the payor function of the NHS
and NHS providers was internalized, with payment and provision essentially
integrated. Public health expenditure budgets were set annually for the U.K. by
the Cabinet (national government). These funds were then allocated to the
Department of Health separately for hospital and community health services and
for family health services (GPs, outpatient prescription drugs). The Department
of Health, in turn, funded 14 regional health authorities (RHAS) for hospital,
specialist, and community services, and 90 Family Practitioner Committees to
contract with independent GPs. We discuss hospital and specialist care
provision services and primary care physician services in turn.

Hospital and specialist care provision services

Degree of product integration: moderate/high. The entire U.K. hospital system
was nationalized and regionalized in 1948 with the creation of the NHS. Prior to
the 1991 reforms, the RHASs funded approximately 190 district health authorities
(DHAS), each of which was responsible for hospital and community health
services for between 100,000 and 800,000 people. The DHAs funded and
managed the approximately 1,720 public British hospitals, including over
250,000 beds (5.2 beds per 1,000 population). Independent from the NHS were
over 200 private hospitals with almost 11,000 beds. The DHAs allocated funds to
hospitals by setting an annual budget for each hospital in their district. Contracts
between the DHA and out-of-area hospitals were negotiated only if required
services could not be provided locally. In addition, specialist physicians were
salaried and employed by the RHAs and required to practice in their designated
hospital. Some specialists supplemented their income by also practicing outside

9 Premiums for private insurance were age-adjusted and for group health products, experienced-rated.
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of the NHS hospital, in the FFS private market. Furthermore, RHASs received and
funded all capital projects. With hospitals needing to manage against an annual
budget and with specialist physicians on salary and closely linked to hospitals,
inpatient care in the U.K. was relatively integrated. Furthermore, some diseases
were singled out by the NHS for more integrated care approaches in specialized
clinics, such as diabetes (see Chapter 3).

Level of competitive intensity: low. Neither the NHS hospitals nor specialist
physicians employed by the NHS competed for NHS payor contracts. Under the
jurisdiction of the DHAS, hospital budgets were set, in part, based on historical
usage patterns and may have reflected long-standing preferential relationships.
Budgets typically provided for expected increases in pay and supply prices.

Hospitals were not rewarded for improved efficiency nor penalized for
below-average performance, in part because no performance data were
available to evaluate the providers. Once allocated to a provider, capital was
“free” and no return was expected. Within the private market, however, both
hospitals and specialists did compete for private insurance contracts.

Since 1991, however, significant changes have been introduced in the care
provision market between payors and providers to create a more competitive
and efficient internal market. Hospitals were given financially independent
status and were required to finance operations through contracts with
purchasers. At the same time, the role of the DHA was essentially changed
from administrator/manager to local purchaser, with funds now allocated
based on population size and need rather than on the level of care provided.
Thus, a system was created with the aim of balancing local supply and
demand within the constraints of a global budget system.

Primary physician care provision services

Degree of product integration: low. The NHS had approximately 31,500 GPs in
1990. GPs were highly fragmented in independent practices, usually partnerships
of 2 or more; approximately one-third worked in practices of 5 or more partners.

The care provision product provided by GPs was an annual per capita set of
services for a fee for each patient on their list or “panel” (adjusted for age and
sex and prior experience). Funds allocated to GPs were divided into three
categories: capitated primary care payments for each person registered with
the GP, payments to cover a proportion of the GP’s practice expenses, and
payments for carrying out certain tasks or achieving predetermined targets.
Funds were allocated using forecasts for the number of patients, the expected
practice expenses and the demand for additional physician services such as
night visits. As no maximum limit was imposed on these expenditures,
supplementary allocations were required to compensate for unexpected
increases in demand or prices. Additional income (sometimes more than

60 percent of their annual income) was obtained by GPs who performed minor
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surgical procedures in their offices. Even with some capitated component in
the payments, GPs were essentially reimbursed on an activity or service basis.

Actual fee and allowance levels for GPs were set by the government, following the
advice of an independent Pay Review Body. This body made its recommendations
after hearing representatives from the relevant professional associations. These
recommendations were not binding on the government, and in a number of recent
years, recommendations have either been delayed or not implemented in full.
Family Practitioner Committees had to pay each GP in their district (local area)
according to the nationally determined formulas.

GPs were also required to submit basic information to the Family Practitioner
Committees, including the age and sex of patients under their care, number of
treatments, and number of referrals (other data elements were added post-reform,
including the number of PAP smears and immunizations). In this way, the NHS
could monitor how well each GP performed and how well each GP implemented
the gatekeeping role by limiting referrals.

Since 1991, the reforms have introduced the potential for greater product
integration at the GP level with the creation of risk-assuming “GP fundholders.”
These groups of GPs receive and manage more of an integrated budget for
broader care services, including some nonemergency hospital services, across a
range of diseases.

Level of competitive intensity: low. Prior to the reforms, U.K. GPs faced little
or no competition for NHS or other payor contracts. GPs were assigned a patient
population through the NHS, which was roughly evenly distributed among area
GPs. In this way, each GP had explicit responsibility to care for a given set of
patients.

Since 1991, competition has increased with the introduction of GP fundholders
described above, allowing primary care physicians to compete alone and in
group practices for a broader range of care provision services. These GP
fundholders can also preferentially contract with hospitals outside their district.
GP fundholders in the U.K. now represent approximately 35 percent of all GPs
and cover approximately 40 percent of the population. In addition, publicly
funded local purchasers were established to contract with competing providers
for services, including GPs, with the introduction of the internal market
described earlier.

3. U.K.: interactions between consumers and providers
for hospital and physician care provision services

Since the aggregate and local supply of hospitals and physicians was controlled
centrally and was generally tight, consumers’ ability to choose providers was
rather limited (see section below on regulation of supply). In addition,
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consumers generally followed physician recommendations regarding treatment,
as they shared little risk for the cost of treatment.

Degree of product integration: moderate. From the perspective of the
consumer, care provision services were moderately integrated, given the strong
gatekeeper role of the GP in managing an individual patient’s total care and
given the fact that most consumers retained the same GP for a long period of
time. This gatekeeping was likely necessary given the central controls on
physician and hospital supply (see section below on regulation). In addition,
hospital services appeared to the patient to be fairly integrated. Furthermore,
some diseases such as diabetes were targeted for more integrated care
approaches in specialized care settings in clinics, as discussed earlier.

Level of competitive intensity: low. Consumers had little meaningful choice of
provider, given supply constraints and other regulations. While in theory
patients were free to choose from among GPs in their district, there was very
little incentive to do so. The transfer procedure was long and complex, many
GPs had long patient lists, and the quality and variety of services offered by GPs
did not vary significantly. As a result, once patients chose a GP they rarely, if
ever, switched.

In addition, consumers had little choice of hospitals or specialists since they were
required to be admitted to the hospital and treated by the specialist referred by
their GP. Thus, providers — including GPs, specialists, and hospitals — faced little
competition for patients. Since the 1991 reforms, however, competitive intensity
among GPs for patients has increased, as GPs are now allowed to offer a greater
range of services to patients. To date, however, there is no evidence that patients
are switching GPs on this basis.

U.K.: regulation

Since the NHS is a nationalized system of health care, government regulation
plays an important role in all of the health care system interactions, as noted in
the prior descriptions. In this section we highlight and provide more detail on
those regulations that most directly shaped the U.K. system structure.

Physician supply. The central government directly regulated physician supply.
Numbers of students entering medical school were controlled by the central
government on the advice of the Medical Manpower Advisory Committee,
which was convened on an ad hoc basis prior to the 1991 reforms. This
committee was made a permanent body in 1991 to continuously monitor the
market for physician services and to make recommendations to the Secretary of
State for Health.

Entry to general practice was tightly regulated, both in terms of total supply and
geographical distribution, by the Medical Practices Committee. This committee
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was established in 1948 to ensure that all citizens had access to GP services. It
centrally approved (or refused) all applications to enter general practice, and
rationed GP services through the use of a strict target of patients per physician
for each locality (ranging in the U.K. from 1 GP:1,730 in 1986 to 1 GP:1,688 in
1990). The government also regulated where hospitals and their accompanying
specialist physicians were located, again, to ensure that all citizens had access to
these specialized services.

Global budget and capital restrictions. As described earlier, the NHS global
budget was determined in the annual national budget negotiations, and then
passed down to RHAs and DHAs. The RHAs allocated capital funds for large
construction projects and distributed the remaining funds to DHASs which, in
turn, allocated funds for equipment acquisition, smaller construction projects,
and operating budgets for hospitals. Individual hospitals, therefore, did not
have the ability to make capital investments on their own. With this approach,
capital spending in the U.K. health care system was strongly influenced by
regulatory and political forces. With the 1991 reforms, however, hospital trusts,
and to some extent GP fundholders, have been given greater control over their
capital purchases, with funds essentially loaned to them from the government
with interest, much like a commercial transaction.

Gatekeeper/referral restrictions. Through the NHS, the government also
imposed restrictions on patient referral processes. Specifically, all patients were
required to first go through their GP before receiving any further, higher-level
care. Furthermore, referral sequences among GPs, local specialists, and regional
specialists were also regulated.

* * %

Overall, the highly centralized U.K. health system prior to the 1991 reforms was
characterized by a moderate to high degree of product integration and very low
competitive intensity. This system structure — strongly influenced by regulation —
created activity-neutral and sometimes input-reducing incentives for payors and
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