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Abstract

ECONOMIC EVALUATION OF
HEALTH CARE: CAUTIONS FOR THE
DEVELOPING COUNTRY CONTEXT

by Jolene Skordis
Supervisor: Professot Nicoli Nattrass (Department of Economics)

Health economics has expanded enormously as a sub-discipline in the last four decades, drawing
primarily on the theoretical foundations of welfare economics.  The toolkit for the economic
evaluation of health care now extends from the humble [0].'/-777.1.771.7771:5‘0/1-077 excercise, through cost
effectiveness measures, to the more mmp/ek cost utility or cost benefit models. These methodologies
have differing strengths and drawbacks. This paper' evaluales those attributes on both the practical

and theoretical dimensions.

On_the practical dimension: The developing country context differs from the wealthier country

contexct in a number of ways. This paper considers the differences in resource constraints and the
differences in health priorities and asks to what extent the methodology is able to accommodate these

varialions.

On the theoretical dimension: Few health care evaluations are conducted in a Pareto Optimal world.

This paper considers the extent to which the welfare economic foundations of a methodology are
successfully imported into its construction, and then how that foundation translates into its practical
application.
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Chapter One: Introduction

AN IMPORTANT ROLE FOR HEALTH ECONOMICS

Health economics has expanded enormously as a sub-discipline in the last four
decades, drawing on the theoretical foundations of welfare economics and the
more applied experience of environmental economics and public finance analysis.
The toolkit for the economic evaluation of health care now extends from the
humble cost-minimisation exercise, through cost effectiveness measures, to the
more complex cost utility and cost benefit models. Techniques have evolved to
supplement clinical data with survey data from the patient and cost data from the
provider. Composite measures have been devised in an attempt to capture the
burden of disease and other non-monetary gains from health expenditure. We
have developed a better understanding of the health care provider as an

economic and social entity.

Unfortunately, very little attention has thus far been paid to the accuracy and
suitability of these measurement techniques in various contexts. What little has
been written applies most particulatly to the case of wealthier countries, despite
the argument that lower-income countries have the greatest need to optimise
their allocation of scarce resources. This paper considers the first principles
foundations of economic evaluation and the particular conditions that may help

or hinder the economic evaluation of health care in a developing country context.

Health expenditure comprises a significant and growing proportion of gross
domestic product in all countries. In the last four decades the percentage of
GDP expended on health has more that doubled in most higher income
countries (see Table One).®' 1In sub-Saharan Africa however, the picture is
slightly different. The 650 million people in sub-Saharan Aftica have lower life

expectancies and higher age-adjusted mortality rates than the rest of the world”,
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implying more setious health challenges. In 2000/2001, combined public and
private health spending in South Africa was estimated at 4.2% of GDP’, down
from the 5.6% estimated by Peters e o/ * for 1990. On average in the sub-
Saharan region, total government expenditure comprised 25.5% of GDP between
1990-1996. Of this, Education comprised 3.5%, Defence comprised 3% and
Health comprised only 1.7%.® The provision of health services consumes
substantial resources and the countries with the most dire health problems

allocate less of their available resources to health care.

Tablk One

TOTAL HEALTH EXPENDITURES AS A PERCENTAGE OF GDP

1960 1970 1980 1990
EU 39 5.2 7.1 7.6
Australia 4.5 57 7.4 7.5
Canada 5.5 7.1 7.4 9.0
Japan 29 4.4 6.4 6.5
UK 3.9 4.5 5.6 6.1
USA 53 7.5 93 124

74,91
Source:

The World Health Organisation’s Commission on Macroeconomics and Health
has recently published a report stating that the link between the overall health of a
population and a countty’s economic growth is far stronger than previously

thought.”**’

* Calculated using the rand-dollar exchange rate of 0.087642 on the 30% of January 2001

3




The same WHO report identifies the main causes of avoidable deaths in low-
income countries as: HIV /AIDS; malaria; tuberculosis (TB); childhood infectious
diseases; maternal and peri-natal conditions, micronutrient deficiendies; and
tobacco-related illness. The key phrase is “avoidable deaths” and herein lies the
problem: In what practical sense are these avoidable when their eradication (or
reduction) requires a substantial economic investment over and above what is
already being contributed by the affected countries? Additional foreign aid could
perhaps go some way towards alleviating these resource constraints but it is
unlikely that aid alone would be able to fund all of the necessary programmes in
all of the needful countries. Decisions will need to be made: which countries

warrant the investment and which programmes within those countries?

The question of “which programmes within those countties” raises a patticular
dimension of project evaluation. Between the developed and less developed
wotld, resource constraints may differ but so too do health care priorities. For
example: HIV is an impending health care catastrophe in South Africa (where
prevalence among adults 15-49 stood at around 20%" at the end of 2001) in
Botswana (where prevalence among adults 15-49 stood at 38.8%°"" at the end of
2001) and in a host of other countries in sub-Saharan Africa. However, in
countries such as the USA, UK and Germany, prevalence levels among adults 15-
49 were all below 1% at the end of 2001 (see Figure One).



Figure One: Global HIV Prevalence™

Figure Two over the page illustrates two key areas of difference between health

care planning and delivery in the developed versus less developed contexts. The
first is the difference in resource constraints and the second is the difference in
health care priorities. For example, not only is the GDP of South Affica less than
the GDP of the United States®, but health spending comprises a smaller
percentage of GDP in South Africa than it does in the US®. Similarly, the
prevalence of HIV in the United States is very different to the prevalence of HIV
in South Africa™ - suggesting different health care priorities between the two
countries. Any methodology intended to measure the effectiveness of health care
planning and delivery in a less-developed country needs to be able to take
account of these differences. The question that will be asked of each

methodology evaluated in this paper will be: “Does this methodology allow for



the consideration of context-specific vatiation in resource constraints and health

cate priorities, either in the inputs or the findings?”

Figure Two: Assessing the methodology’s capacity to consider context-specific variation in

resource constraints and bealth priorities.

Does the technique take
account of differing resource
constraints?
L
No
Couosideration for
context-specific variation
Yes No
Y :
« Does the technique take
account of differing health care
priosities?

The two dimensions of the grid in Fjgure Two are deliberately constructed as
interdependent. This interdependence was illustrated above by the WHO?s list of
illnesses causing “avoidable deaths”. The deaths are avoidable in the absence (or
relaxation) of resource constraints, and the list consists largely of illnesses one
would not expect to find in wealthier countties (I'B is a particular example here).
Hence resource constraints can drive the variation in health priorities between
“rich” and “poot” countries. However, they are certainly not the only driver, for
instance the prevalence of malaria (and malaria-related deaths) could be
considered to be environmental as well as resource drven. The qualitative
framework in Figure Two will be used throughout this paper to assess the
suitability of common health evaluation techniques for developing country

contexts.



SELECTING A METHODOLOGY

One of the first steps in conducting an economic evaluation is to understand the
nature of the question or problem at hand. Cost effectiveness analysis (CEA),
cost benefit analysis (CBA), cost minimisation (CM) and cost utility analysis
(CUA) all require some valuation of cost and some valuation of benefit. The
primary point of divergence between the methods is in the way that benefit is
measured.  Cost minimisation holds the benefit constant between two

2 .
2 Tn cost effectiveness

interventions and simply attempts to tninimise costs.*
analysis, benefit is measured in terms of a specific health outcome - for example
the number of malatia cases prevented or the number of diarrhoeal infections
cured ™ In cost utility analysis, the measurement of benefit is in terms of
utility as captured by a disability-adjusted life year (DALY}, a quality adjusted life
year (QALY) or a healthy life year equivalent (HYE).* Cost benefit analysis,
often considered the gold standard of economic evaluation, measures the net
monetised benefit to a society (ot group within a society) of an intervention."™’
Cost benefit analysis is the only methodology that appears to be entirely
consistent with textbook welfare economics.”; %8

This consistency with economic welfare theory presents a further dimension for
the assessment of economic evaluation of health care. To what degree are these
methods based on first-principles economic theory? And to what degree does
that theoretical foundation translate into practice? It is necessary to distinguish
between the theory and the practice because the move from theoty to practice
could be more difficult in the developing country context and certainly fraught
with different challenges. The limited availability of data on health care utilisation
(from the patent’s perspective) and the cost of health care delivery (from the
providet’s perspective) are just two examples of how the practical application of

economic theory might be complicated in the developing country context. Figare

Three over the page adds this theoretic dimension of the assessment to the



context-specific dimension illustrated in Figure Two. Again, the dimensions of the
theoretic “matrix” are deliberately constructed as interdependent criteria. The
closer a methodology moves to the centre of the diagram, the better the

methodology fares on all criteria.

Figure Three: A matrix for the assessment of the economic evaluation of health care

Does the technique take
account of differing resource

cons(raints?
No
foneide r.-l;'n(] r':f
conte: t=gpecifi
varmtion
Yes No
Is the methodology @ - Does the technique take
consistent with standard No Yes accouat of differing bealth care
wdfare cconomics? ;v prioritics?

somndness of the
thearcticsl

founde Man

y.

Does the theoretical
foundation transiate into

practice?

Before initiating the critical assessment proposed, it is necessary to establish what
the terms “welfare economics” or “first-principles economic foundations” mean.
The assessment matrix outlined in Figure Three, will then serve as a framework to
evaluate the soundness of economic measurement techniques in the developing

COUIID.’Y context.




Chaprer Two: The Theoretical Foundations of
Health Costing

THE SOCIAL WELFARE FOUNDATIONS OF HEALTH COSTING

At the core of welfare economics is the familiar problemn of utility maximisation

. TTI8R691
under constraint.”” 5%

It is generally assumed that economic actors behave
rationally and that preferences are revealed through the actions of the
individual "™ This enables the State, as the likely coordinator of public
welfare, to maximise the utlity of society as a whole through the optimisation of

an appropriate social welfare function.*™?*

This is theoretically achievable
through the use of the Pareto rule for welfare improvements 1.e. if you can make
one member of society better off without making anyone else in society worse
off, then you have achieved a Pareto welfare improvement.™”?* If no such

improvements are possible then the soclety has achieved a state of Pareto

optimality.

A health economist is likely to find fault with the application of this premise for a
number of reasons. Firstly, is this the role that the State should be playing? 7891
Secondly, how do we really know the implications of a health intervention at the
margin?”**" Thirdly, the theory supposes that individual’s preferences are

: : 17,919
revealed through the exercise of choice."™

In many markets, preferences
cannot be trevealed because of institutional failure, market failure or a lack of
individual capacity. Can an unborn child reveal a preference for his HIV positive

mother to received anti-retroviral treatment?

Finally, the existence of a single global maximum - i.e. a single optimal solution to
a maximisation problem - requires strict convexity of the utility function. In
many other markets this does not pose a problem, as the law of diminishing

matginal returns to consumption will produce a convex utility curve’?



However, in the case of many medical interventions, the law of diminishing
marginal returns does not always hold. Consider a patient on chronic asthma
medication. As long as the patient continues to take the medication he or she will
enjoy good health. The body does not build up a resistance to the medicine over
time nor does it display any adverse side effects. Failure to take the medication
will result in disutility — dizziness, shortness of breath and possibly even death.
This case describes constant rather than diminishing marginal utlity. The
solution to an optimisation problem such as this will not yield a single global
maximum. From a public health perspective, another soutce of non-convexity is
the existence of externalities such as those which arise when an epidemic is

controlled through inoculation.

In their seminal paper, Lipsey and Lancaster*”' address the problem of reaching
an optimal solution in a world where the theoretical assumptions of standard
welfare economics do not apply. They coined the phrase “the second best
world” when referring to the world outside of the optimal solution. This paper,
and indeed this problem in general, has sparked a wealth of literature on the
subject, some of which has important implications for the economic evaluation

of health care interventions, particularly in the developing country context.
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HOW CAN THE THEORY OF THE SECOND BEST AID ECONOMIC
EVALUATIONS IN DEVELOPING COUNTRIES?

According to Lipsey and Lancaster (1956),*”" the “General Theorem of the
Second Best” states that if a constraint is introduced into a general equilibrium
system that prevents the attainment of one of the Paretian conditions', then the
other Paretian conditions (which may still be attainable), are no longer necessatily

desirable.

Real markets are seldom likely to satisfy all of the conditions for Pareto
optimality. If Patreto optimality is both a necessary and sufficient condition for
welfare maximization, what is a sufficient conditon for at least a welfare
improvement when a market or society is not at the maximum?*®' What

solutions can economic theory provide?

There appear to be two primary schools of thought regarding Lipsey and
Lancaster’s article. One interpretation is concerned with the idea that outside of
Pareto Optimal equilibrium, we can say nothing positively about optimal resource
allocation.'™” The second school of thought insists that economic theory can still
be of some assistance to the decision-maker by drawing on the measurement of

16;86,91

deadweight loss. Each of these views obviously has quite different

implications for policy design.

t These conditions require: perfect competition in all sectors of the economy so that marginal cost will
necessarlly equal price; there should be no external economies or diseconomies of scale; there should be
no divergence between private and social cost anywhere in the economy. 4791
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MAKING THE BEST OF A SECOND BEST SITUATION IN THEORY

Davis and Whinston™ pursued the idea of using normative decision rules by
defining a Pareto optimum problem as one in which all normative behavioural
rules can be determined so that the solutions of the system achieve a vector
maximum Le. a set of possible maxima rather than a single global maximum.
They define a second best problem as one in which at least one of the normative
behavioural rules is non-trivially specified, cannot be changed, and in which any
deviation from that rule cannot be altered by policy. The remainder of the

normative behavioural rules ate to be chosen so as to achieve a vector maximum.

Arriving at this new set of decision rules remains a problem, which Davis and
Whinston do not address adequately. To this end, E‘atiglitz86 invokes the idea of
deadweight loss as an objective economic criterion to choose between two
second best allocations (and their accompanying normative decision rules).
Stiglitz argues that second best theory tells us only that we cannot blindly apply
the lessons of first best economics. He accepts that choosing a course of action
when distortions exist is often difficult. However, he argues that economic
theory can tell us when two smaller distortions are preferable to one large one;
and when it is better to have inefficiencies in both consumption and production

or in production alone.*

Stiglitz* thus proposes that while the informational requirements are extensive,
variables such as income, expenditure and price can give some assistance to the

decision maker.

THE POSITIVE VERSUS NORMATIVE TRADE-OFF IN PRACTICE

Lipsey and Lancaster propose that there is no single necessary, sufficient

4691

condition for welfare improvement.™ Partial equilibtium analysis can identify a
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number of second best options but, according to Lipsey and Lancaster, economic
theory can do little more than shift society from one second best option to
another. The negative corollary to the “General Theory of the Second Best”
specifically states that there is no g priori way to judge between various situations
in which some of the Pareto optimum conditions are fulfilled while others are
not.* If partial equilibrium analysis can present us with a2 number of second best
options yet cannot assist us in choosing between these options, how then do we

decide on the direction that policy recommendations should take?

If we rely on government officials to make policy decisions, what factors ensure
that they act in the general interest? Faith and Thompson™” and Brown'™"
believe that the theory of the second best may assist in explaining observed
government policy. If there is no other (positive) criterion for selecting one
second best option over another, they may be likely to follow their own self-

interest as a policy maker, politician or bureaucrat?'**”

However, in a truly
democratic environment, the risk of being voted out of power is a credible threat.
As such, a politician may (out of a sense of self-preservation) choose to act in the
intetests of his or her constituency. In a less democratic wotld the outcome may
be driven by a desire for self-enrichment on the part of the decision maker,
unchecked by any credible threat of sanction. The decision maker would be

maximising his or her own individual utility function rather than the social

welfare function of the community they serve.

This suggests that there may be ways to contain the extent of self-interested
behaviour among those planning and implementing health policy. Social and
political institutions could potentially be structured to provide a credible threat of
sanction. In addition, income and expenditure data (for example)® could provide
a transparent and positive measurement framework for the evaluation of

normative rules. A more detailed discussion of this process falls outside the

13



ambit of this paper but the interested reader is referred most particularly to

Stiglitz, (2000).*

SOME FINAL THOUGHTS ON THE THEORY OF THE SECOND
BEST

Policy design within the world of the second best is a more complicated task than
that in the cleatly defined Pareto optimal world.*® However, partial equilibrium
analysis can identify potential second best outcomes,**”" and knowledge of the
relevant social welfare function(s) can be gleaned from observable cues such as
income data, expenditure data, pricing data and other behavioural measures
(including survey data and political polls in some cases).**”' This knowledge of
the options, along with society’s priorities, can be combined with an analysis of
the likely deadweight loss®*” to arrive at an efficient and equitable outcome.
Whether or not that allocation is optimal, remains a matter of subjective
opinion.*"!

Thus the challenge to cost minimisation; cost benefit; cost utility and cost
effectiveniess analysis, is to optimise in a first-best world and satisfice in the wotld
of the second best. Let us now consider how effectively each method is likely to

meet that challenge in a developing country context.
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Chapter Three: Cost Minimisation — A Rarely Used
Tool

COST MINIMISATION AND OUTPUT MAXIMISATION

The basic premise of cost minimisation (or its converse, output maximisation) is
that, given two health interventions with equal efficacy, the lower cost

intervention should be chosen™2,

For example, take the hypothetical case of
skin cancer (or melanoma) where a cream or very minor sutgery are equally
effective at removing the affected cells. If the cream costs less than the surgical
procedure, then cost minimisation would advocate the cream. As health is kept
constant and only spending is minimised, this has litde to do with allocative
efficiency in a strict sense. For the purposes of this discussion, allocative
efficiency is defined as the allocation of resources across different health

interventions so as to maximise the health of a given population™”

. However, if
one considers that selecting a lower cost intervention frees up resources for other
interventions, cost minimisation does have allocative repercussions in the

£€, 22

secondary analysis. When moving from an effective medicine of cost “x” to an

3
a

equally effective intervention of cost “x - a” (where is a positive integer) a

Pareto improvement is realised.

COST MINIMISATION APPLIED IN THE DEVELOPING COUNTRY
CONTEXT

Few traditional cost minimisation (CM) studies have been conducted as health
interventions rarely have equal efficacy. Howevet, a recent paper by Mahmud
Khan et a/® uses a more advanced application of the cost minimisation

methodology to plan the optimal geographic distribution of maternal care

15



facilities in Bangladesh. This appears to be the most sophisticated CM analysis
tecently conducted in a developing country context, hence its use here as an

llustration of what CM can (and cannot) measure.

Mahmud e @/’ * model attempts only to reduce the high maternal mortality rates
(MMR) in Bangladesh and takes no account of maternal morbidity. The
hypothesis is that the availability of emergency obstetric care (EOC) is the most
effective strategy to reduce maternal mortality and that the provision of EOC

services necessitates the construction of a number of health care facilities.

The cost function being minimised is a social cost function that consists of two
parts;
1. The cost of delivery from the provider’s perspective (both fixed and
variable); and

2. The cost to the household.

The cost to the household also consists of two components, namely;
1. The cost of accessing the facility (such as transport costs and the
opportunity cost of time); and
2. The cost of a lack of access. It is assumed that a lack of access will
result in avoidable deaths in some proportion of the cases and this loss

of life is given an economic value.

Furthermore, the model assumes that EOC services are provided free of charge
to the patient and that the distance to a health centre is the primary factor
determining health care utilisation. It is suggested that the distance-decay factor
utilised goes some way towards capturing the many social, cultural and economic
factors affecting the health care seeking behaviour of women. Although this

point is arguable, the simpler structure of the model does have merit.
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The costs to the women (W) are assumed to be an increasing function of the
radius around the health care facility (i.e. the further they are likely to be situated
from the facility, the greater the cost). Conversely, the health costs of the
national provider (H_) are assumed to be a decreasing function of the radius
around the health centre because the larger the radius served by anyone centre,
the fewer health centres are needed to cover the total geographic area of
Bangladesh. Conceptually then, the problem looks as follows where S_ represents
the social costs calculated by adding W_and H_:

Figure One
A
W
Cost
Se
/ H
R
Source: page 266% Radius of the catchment area

The health centre costs (or the provider costs) were measured using the following

fixed cost specification:

C; = annualised cost of construction of the facility + annualised cost of EOC

equipment + maintenance costs + personnel costs*

1 It was assumed that personnel costs did not vary according to the number of medical cases because a certain

minimum staff complement would need to be retained and paid, regardless of how many cases they treated
48;‘)1.
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The variable costs to the provider were assumed to be the costs of managing a

case at the health centre. As the nature of pregnancy complications varies, so do

their associated costs. As such, the average variable cost was derived by

calculating a weighted average of the costs of treating various categories of

complications.

The costs to the household were slightly more complex to calculate. Table One

lists the parameter values used to estimate the cost to the household of accessing

the EOC facility.

Table One
PARAMETER VALUE USED | SOURCE OF THE DATA
Fraction of pregnancies at risk (o) 0.20 UNICEF
Probability that a high risk patient will use | 0.70 Tertiary hospital data
the facility ()
Fixed cost of transportation (a) Tk. 4.00 Qualitative survey
Variable cost of transportation (b) Tk. 2.00 Qualitative survey
Wage rate per hour (w) Tk. 10 BBS Yearbook, 1997
Hours needed to travel 1km (h) 0.5 hours Qualitative survey
Death rate among high risk patients if EOC | 1.5% ICDDR,B
used (AnY)
Death rate among high risk patients if EOC | 3.0% Assumed value
not used (™)
Death rate among low risk patients if EOC | 0.025% Assumed value
used (ALY)
Death rate among low risk patients if EOC [ 0.05% Derived parameter
not used (ALN)
GNP per capita in Bangladesh $220 World Bank Report, 1996
Years of life lost due to pregnancy related | 35 years BBS Year Book, 1996
deaths
Construction cost per square metre Tk. 665 Ministry of Works (GOB)
Discount rate 5%

Utilization function

f(®) = 0.2-0.008¢

Source: page 2694
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As mentioned before, the model also considers the cost of a lack of access to

EOC facilities. To revisit this point; it is assumed that lack of access will result in

avoidable deaths in some proportion of the cases and this loss of life is given an

economic value. The economic value of life lost is calculated in this model by

assuming that the GNP per capita measures the economic benefit of each year of

life. As such, the economic value of life is represented by the discounted future

lifetime income of the individual if premature death were averted.

In short then, the cost of maternal mortality was calculated as follows:

FEach death was assumed to result in a loss of income of US$220

per year.

It was assumed that the average age at which maternal mortality
occurs is 30 and that life expectancy is 65, resulting in a loss of 35

years of life.

The future income stream was discounted at a rate of 5% per

annum.

Table Two shows how the findings of the model were presented for one area in

Bangladesh. For thatarea the optimal radius was found to be 6 km however, the

model was able to inform national planning as follows:

“For most districts in Bangladesh, the minimum average cost per case occurs
when the catchment area radius of a bealth facility providing EOC is abont
10km...of the optimum radius is 10km, the [optimal] catchment area of a
centre in the district should be IT¥ or, 314 kni’ (3.14%10°). The catchment
area is then used to calenlate the total number of facilities needed to cover the
whole population in a district. Adding the number of facilities needed in all
the 20 districts gives us the total number of EOC facilities recommended for
Bangladesh.” page 270
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Table Two

Radius Utilization | Travel And | Medical Annualised | Cost Due Total
R) (U) Per Opportunity | Care Capital To Death | Average
Centre Per | Costs Per Costs Per | Cost Per Associated | Cost Per
Month Health Case Centre With A User
(No. Of Centre Managed Centre
Women)
2 5 198 11 60539 23156 17 890
4 19 1207 1111 60539 93611 9 288
8 64 7606 1111 105942 382331 8 859
10 92 13424 1111 121077 603 553 9133
12 123 20937 1111 181615 877 988 9 896
14 154 29856 1111 196750 1207 116 10 421
16 184 39690 1111 227019 1592 414 11 215
18 198 49724 1111 251235 2035 360 12910
20 223 59116 1111 272424 2537 434 13 976
22 243 66709 1111 287558 3100115 15 326

Source: page 270

SHORTCOMINGS OF THE COST MINIMISATION
METHODOLOGY

Some obvious criticisms of the cost minimisation model as it is applied in this

example include the use of a human capital approach to the valuation of life (the

problems with this approach will be discussed in more detail in Chapter Six). The

authors do point out however, that the model can accommodate alternative

measures of human value, as long as an economic value of life of some kind is

included.®”

A second criticism arises from the life expectancy assumption, which appears to

be unsubstantiated by any demographic foundation (again, the merts and
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demertits of various life expectancy approaches will be discussed in more detail in

the next chapter). The authors do not explicitly address this problem.

Finally, the authors acknowledge that the model fails to take morbidity factors
into account. They acknowledge that this will affect the findings of the model by
reducing the optimal size of the radius (and hence the optimal size of the

catchment area) to some degree.

A less obvious problem with this model stems from its first-principles (welfare
economic) foundation, or its lack thereof. The model is relevant to the context
of maternal mortality only. However, building new facilities may well require an
increase in the health budget or, at the very least, a restructuring of the health
budget. Where will the additional funds be taken from and at what “cost”?

These broader allocative implications are not accounted for in the model.

A FINAL WORD ON COST MINIMISATION

Despite these criticisms, Mahmud Kahn ef 4/ * prove that the cost minimisation
methodology can be useful for at least loosely informing policy planning,
although it could be argued that cost effectiveness analysis might have informed
this decision in much the same way'. Mahmud Khan e 4/ have ensured that their
model can be applied in contexts outside of Bangladesh and, with some
adjustment, it is possible that it could be used to inform other (similar) problems

while taking into account the criticisms levelled above.

The shortcomings detailed above place cost minimisation in the following
positions on the assessment matrix detailed eatlier (see Figure Threg). Cost
minimisation fares moderately well in terms of context-specific variation as it has

been shown to have some value in the developing country context. However, as

§ See Chapter Four for more discussion on cost effectiveness analysis (CEA).
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far as context-specific variation is concerned, cost minimisation fails to account
for morbidity factors and to explicitly consider possible differences in health
priorities. Maternal mortality is assumed to be a significant health problem in
Bangladesh because the maternal mortality ratio fares unfavourably with more
developed countties. However, this does not necessarily lead to the conclusion
that maternal mortality should be Bangladesh’s most urgent health care prionity.

The cost minimisation exercise detailed above sheds no light on this issue.

As discussed, cost minimisation fares relatively pootly in terms of its theoretical
foundation, primarily because it takes little account of the allocative implications
of health spending. It must be emphasised that the position of a methodology on
the comparative matrix is the result of a qualitauve assessment only which is, of
necessity, a conceptual and hence a subjectuve framework. The specific co-

ordinates on the matrix are somewhat arbitrary.

Figure Three: Positioning CM within the assessment matrix

Does the technique take
account of differing

ICSOUICe,
No

£y

Is the bodok

consisient with standard No

Does the theoretical
foundation transhue into

BN
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Chapter Four: Cost Effectiveness Analysis - An
Inadegunate Reflection of Social Welfare Ideology

INTRODUCTION

Although for teasons of clarity, cost effectiveness is clearly differentiated from
cost benefit and cost utility analysis in this paper, there is some ovetlap in their
usage in practice. Cost utility analysis is often considered to be a form of cost
effectiveness analysis that enables one to atrive at a cost per util measure rather
than a cost per unit of health output (e.g. life year saved, cases cured etc).
However, for the purposes of this discussion, a strict analytical separation will be

maintained.

Typically, cost effectiveness analysis (CEA) desctibes a health intervention in
terms of marginal cost over marginal benefit. In practical terms this amounts to
the measutement of incremental costs over incremental health benefits™*”!
These ratios of relative cost effectiveness are then used as a way to rank the
technical efficiency of alternative medical interventions. Given that different
interventions often have very different health outcomes, this generalisation is
usually accomplished by reducing the output to a common denominator such as

*.42:91

life years saved.” Curtie ¢z al *”" cite the CEA as the promoted method for

identifying:
® The least cost way of achieving a given output, or
®  Whether the same level of output could be achieved with fewer inputs; or

® The optimal way to spend a given budget.

** Cost utility agalysis adjusts these life years saved. The merits of this adjustment will be discussed in more
detail in Chapter Five.
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THE APPARENT SOCIAL WELFARE FOUNDATION

Despite the frequent use of CHA for economic evaluations of health

PHPSHIAZTOTIEN there does not appear to be any justification for the

interventions,
methodology on the grounds of first principles welfare economics.”™ Both
Garber and Phelps® and Currie e o/ "' contest the use of cost effectiveness
analysis on social welfare grounds. The core of each of their arguments is that
the first principles foundation of CEA is sound when the analysis is taking place
on the individual level but not when it is taking place at the societal level. On an
individual level there are few allocative implications of health spending. Those
allocative implications that exist can be captured by the individual’s utility
function. However, on the societal level, inter- and intra-budgetary health
spending has allocative implications poorly captuted by the CEA methodology.

2691

This will be illustrated shortly using an example.

Why is the CEA used so often if it has such dubious theoretical foundations?
Garber and Phelps attribute the popularity of the CEA to the familiar ring of the
CEA problem:
“ .. (minimising the cost of producing a given level of bealth, or
correspondingly, maximising the achicvable level of health for a given budget)

sounds like a familiar economic problem, and for the most part, practitioners

have assumed that CE analysis conld be a tool for utility mascimisation...”

page 17

Currie ¢f 4/ take a similar line, pointing out that the theoretical foundation of CEA
lies in generally accepted production theory where the point of tangency between

the isocost and the isoquant denotes the most efficient point of production.™”
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Despite this general application of the CEA methodology in the health care

context, Garber and Phelps™”

point to three problems raised by the literature.
The first is whether CEA should include future medical costs incurred solely
because of the prolonged period of life. The second is whether the use of life
years as a health outcome results in discrimination against older persons. The

third relates to the identification of an accepted cost effective cut-off ratio; how

effective is cost effective?

“Although one might conclude that equalization of cost-effectiveness ratios at
the marngin is necessary for Pareto optimality, there is stil] the guestion of the
proper level” page 2

The problem of age discrimination is dealt with in considerable detail in Chapter

() .
29 model of cost effectiveness

Five. However, the simple Garber and Phelps
explained below, illustrates many of the salient points regarding the welfare
economic foundations of CEA. The model also addresses the derivation of an

approprate CEA cut-off ratio.

THE INDIVIDUAL CASE: A SOUND “FIRST PRINCIPLES”
FOUNDATION

Garber and Phelps™" set up the following simple three period model in which
the individual has a Von Neumann-Morgenstern expected utility function. For
each period, utility is a function of income net of medical care expenditures and
all individuals are alive in period 1. The only relevant choice varable is medical
care expenditure in period 1 as medical care expenditure in period 2 is assumed to

be independent of expenditure in period 1.
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E(U) = Ul(Yl —Cl) +P2(C1)U2(Y2 - Cz) + Pz(cl)Ps(Cz)U?s (},3)
e Y. Individual income in period 7
o (.. Medical care expenditures in period 7

e P: The probability of surviving from one period to the next (assuming

£=1)
o U,: Individual utlity in each period

While equation one will give us an individual’s expected utility given a choice of
medical care “consumption” in petiod one, it is also possible to use this
framework to solve for the individual’s optimal investment in C, by
differentiating consumption in C| by the probability of surviving to P, given
that the effectiveness of the intervention in this model is the increase in the

probability of surviving from one period to the next. Garber and Phelps

structure this optimisation problem as follows:

dG, — Uy, (T3 - C;) +P;U3(Y3)
dP, U,

They conclude from the above optimal incremental CE ratio, that an optimutn is
reached when the CE ratio equals the sum of future expected utility (normalised
by the marginal utility of income in period 1 as denoted by U;). In the individual

context, this does go some way towards defining an optimal CE ratio for medical
resource decisions by using the principles of expected utlity maximisation

principles.

Equation two fails to address the question of unrelated future medical costs i.e.

costs that have no relevance to the current treatment or illness but which are
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incurred because the individual lives longer. Garber and Phelps™ attempt to

redress this by defining a total lifetime medical cost function as:

C* =C, +P/(C,)*C,

From this definition one can see faitly easily that:

dc* _dc,
=} 2
dP,  dP,

Thus the optimal cut-off is the same as before with the addition of period-2
medical expenditure (or costs). This returns us to the issue of normative decision
rules discussed earlier. Garber and Phelps recommend that the analyst practises
consistency by selecting the CE cut-off that corresponds to the chosen cost
accounting method. However, they don’t go into detail about the possible choice

of cost accounting method or how the CE ratio should cortespond.

Garber and Phelps also recommend that the dictates of parsimony and the
difficulty in measuting future health expenditures, could serve to justify omitting
them. However this very difficulty in measurement makes it impossible to
measure accurately the impact of the omission. There does not appear to be any
published literature that deals with this issue in any detail and this measurement

challenge may well be the reason for the dearth.

If one is drawing on the first principles foundation discussed earlier, analysts
should be seeking to equate the marginal benefits and costs of all inputs. This is

2691

exactly what Garber and Phelps™ recommend that: “one should adjust the intensity
of all medical interventions so that they have a common CE ratio” (page 9). This consistent
selection criterion for health interventions is seen as a particular strength of the

CEA methodology.
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THE SOCIETAL CASE: A “FIRST PRINCIPLES” IMPOSTER

“The variability of the optimal CE ratio across persons lads to a
Jundamental tension in nsing it to guide the allocation of health care resonrces:
insurers and policy malkers may wish to equate CE rafios across interventions
and across popuiations, yet the members of the population may have very
different optimal CE ratios... .CE analysis applied at the population level
may give the most efficient egalitarian distribution of health resonrces, but it is

not likely fo be Pareto optimal.” page 29°

Gatber and Phelps reach a conclusion which has considerable implications for
the planning of public health provision; namely, that the optimal CE ratio is most

sensitive to two individual characteristics: income and risk aversion.

As these characteristics differ considerably from individual to individual — how is
the government planner expected to optimise health allocations in a culturally,
economically and socially heterogencous society? In a country where the gap
between the very wealthy and the very poor is wide, can one simply take a mean
income level and some mean measure of risk aversion and apply it to the total

populace?

Currie of @/ !

propose that the societal approach to cost effectiveness
contradicts the textbook idea of CEA. They use an example that takes into
account the patients’ costs of an intervention e.g. transpott to the chinic. They
show that this can result in the selection of an intervention that is most cost
effective from a patient perspective. However if an alternate intervention is more
cost effective from a pure provider perspective, then one must consider the
opportunity cost of those provider funds “wasted” on the less cost-effective
intervention. Those funds could (in theory) have been allocated to other patients

needing other forms of care.
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Cost effective analysis is most pertinent when alternate programme designs are
being compared. In fact the cost effectiveness measure was developed to enable
policy makers to select a bundle of cost effective health interventions. This is
done by selecting those ratios with the lowest cost per life year saved.®
However, as the quote below suggests, by simply comparing cost effectiveness

ratios no credence is given to affordability or absolute effectiveness.

“It is not possble with cost-effectiveness analysis to determine whether a
treatment is profitable for society or not. Cost-gffectiveness analysis provides a
direct answer only if the alternative with the best effect has the lowest cost
effectivencss ratio. If one alternative has a higher cost-effectiveness ratio than
another but offers better effects, the choice between these alfernatives cannot be
made simply on the basis of cost-effectivencss analysis, but some decision

criterion has to be introduced.” pg 6*

A recent paper measuring the cost effectiveness of highly active anti-retroviral
therapy (HAART) for HIV positive patients in South Africa estimated the cost
per life year saved to be between R5,600 and R5,700 (approximately).'™* This is
more cost effective than kidney dialysis, chemotherapy, coronary by-pass surgery
and a number of other interventions offered by the South African public health
service. Despite this, HAART is not currently offered in the public health sector.
One of the factors that may well be giving policy-makers pause is the prevalence
rate of the disease in South Africa. Far more patients are likely to apply for
HAART than for chemotherapy potentially resulting in a higher total cost of
delivery’. This higher total cost might have significant allocative implications,
which are not addressed in the cost effectiveness framework despite their

particular importance in the economically disparate society of South Africa.

¢ Boulle ez 2/%stimated that the total program costs for 2007 would be around R300 million. This assumed
approximately 84,000 people or 10% of all Stage Four AIDS patients on treatment.
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15,91

Cutrie ef a/ argue that, “there is no role for a societal approach to CEA” (page 1)
because the societal approach raises allocative issues which the CEA
methodology is ill-equipped to measure. Boyle ef 4/ (as referenced in Currie ¢f a))
make the point that a CEA which takes a societal approach, should take into
account all the associated costs and benefits of an intervention, regardless of
where their benefit or burden may fall. Currie ¢ 4/ take this definition to include
costs and benefits that may fall outside the context of health setvices (and the
health budget) and they point to the significant distributional issues that this
broader perspective necessarily raises. Of course, these shortcomings assume
that the CEA is applied mechanically without any political and/or social
consideration of the use of the findings or indeed, the initial definition of the

problem and the budget available for its solution.

Cutrie ¢f a/ " suggest that cost effectiveness calculations are often done when cost
benefit calculations are a more approptiate cost measure. Cost benefit analysis is
a technique employed in identifying, quantifying and valuing — in a common
yardstick such as money — all important costs and consequences to society of any
potential or actual change in resource use allocation in the economy. As such,
cost benefit analysis should (in theoty) enable the policy maker to take into

account the value of the forgone treatments.

AN ADDITIONAL CRITICISM OF THE CEA METHODOLOGY

Gatber and Phelps® cite a wealth of literature that identifies the interaction of
individual characteristics, and most particularly the interaction of age and risk

aversion:
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“...at higher degrees of risk aversion, the optimal CE ratio shiffs more with
age, and as people become less risk averse, age has a diminishing (and finally

nearly zero) effect on the optimal CE ratio” page 26-27°.

5891

Murray™™ makes the point that adding years to life does not have the same
meaning at all stages of life. For example, adding years to life when one is a child
means adding active years of learning and growth, however, as Murray points out,
adding years to the latter stages of life may add very little in terms of life quality.
It is this difference in life quality (which is not only determined by agel) that the
conventional CEA fails to capture. Garber and Phelps see this as a key failing
and they argue that by omitting the effects of an intervention on future quality of
life, particular treatments are likely to be undervalued (here they cite the example

of rehabilitative care).

This thinking has led to the practise of quality adjusting life years to capture the
burden of disease when that burden does not necessarily result in death. The
critical assessment of this practise will be done as part of a broader discussion on

Cost Utility Analysis (CUA) in the next Chapter.

A FINAL WORD ON COST EFFECTIVENESS ANALYSIS

“Resonrce allocation decisions can never be shaped by the mechanical ranking
of cost —effectiveness ratios. Ratios provide information about one type of
“value”, health benefit per dollar spent. But other types of values of society,
including considerations of distributive justice and fairness...require that
CEA be viewed as an informer of decision making rather than a decision

maker per se.” [Gold et al (1996)]F

# As quoted in Currie e /15, pg 14
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Conclusions, and hence policy tecommendations, cannot necessarily be made by

59159+ .
122 Cost effectiveness

a simple comparison of cost-effectiveness ratios.
measures metely succeed in giving a ranking of various interventions in terms of
efficiency, usually measured in terms of cost per life year or cost per health
outcome. The most cost effective option is not necessarily the cheapest option in
terms of total costs. This variation in total costs raises a number of policy
concerns. Firstly, cost effectiveness measures say nothing about whether the
health budget can accommodate an intervention. Secondly, it cannot be certain
that allocating the additional funds to an intervention that is more cost effective
(but has a higher total cost) is in fact the best use of those funds. The
opportunity cost of the additional funding has not been accounted for and until it
is, any concrete policy recommendations would be il advised m any setting.
What this implies of course, is that many of these shortcomings could be
overcome if the CEA were conducted in a dynamic socio-political environment
in which issues such as budget allocations could be considered without the undue
influence of special interest groups (for example). This may not always be the
case in the developing country context — hence the critical treatment of the CEA

in the context of this discussion.

In the language of the formal assessment matrix, CEA fares better than cost
minimisation (CM) in terms of both theoretical foundations and context-specific
variation. In terms of context specific vatiation, Boulle ¢ 4/ "have shown that
CEA can inform health policy by contextualising the cost of new interventions
(such as HAART) along side existing health care interventions (such as kidney
dialysis). However, CEA is still found wanting in many respects as it setves only
to rank health interventions without advising a cut-off point or an optimal
program size for each intervention. Furthermote CEA says nothing about the
interaction of various interventions (such as HAART and HIV prevention

49,54

strategies.) These “interactions” or synetgies can offer significant positive
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externalities in resource constrained environments. CEA does not assist with the

setting of health priorities on any basis other than direct cost.

On a theoretic basis, both Currie ¢f 2/ and Garber and Phelp826 argue that CEA
has sound economic foundations at the individual level but poor foundations at

the societal level.
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Fignre Four: Posttioning CELA within the assessment matrix
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Chapter Five: Cost Utility Analysis — Is There a
Way te Reflect Accunrately the Urility of Healith

Care?

WHY DO WE NEED A COMPOSITE INDICATOR OF BURDEN OF
DISEASE?

The term “burden of disease” (BoD) commonly refers to both morbidity and
mortality, where morbidity is the variation from perfect health expetienced by any
ill person. In composite burden of disease measures, disability weights attempt to
capture degrees of suffering or incapacity associated with different non-fatal
conditions (or fatal conditions which are preceded by a loss of physical
function)” For example, the Quality Adjusted Life Year (QALY) sets perfect
health equal to one and death equal to zero.”™' The burden of disease in this
composite measure thus varies between one and zero suggesting that 2 QALY is
a “good” to be maximised. Conversely, the Disability Adjusted Life Year
(DALY) sets petfect health equal to zero and death equal to one. This results in
similar vardation between zero and one, but the DALY should be considered a

“bad” to be minimised. ™"

The arguments against measures of the burden of disease are vared and include

concerns about the accurate measurement of the burden,””*"*” the definition

2337:56;58,61;91,98,99

of the burden across settings, the incompleteness of the

concept™? PP and the inconsistency of the concept with social welfare
economics in its violation of (or disregard for) Arrow’s impossibility theorem™ie.

that one cannot sum the individual utilities to arrive at a social utility function.”™

85 This criticism does not appear in the current literature but is valid none the less.

“* BoD is seldomn measured at the individual level Tt is usually generalised to all sufferers of a particular
illness.
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Murray reduces the controversy around BoD indicators to the basic

1 He lists four

tenants of the implicit versus explicit rationing dilemma
objectives that any BoD indicator should aim to &;atisfym"r’g;“591 and cites the first

two objectives as an indication that a BoD measure is in fact a rationing aid:

1. To aid in setting health service priorities

2. To aid in setting health research priorities

3. To aid in identifying disadvantaged groups and targeting health
interventions
4. To provide a comparable measure of output across the forms and

stages of an intervention

It is Murray’s™” belief that except for the case of completely free markets, the
allocation of resources between programmes defines a set of relative weights for
different health outcomes which are likely to be assigned in a less than

transparent manner.

“If the process of choosing relative weights of different types of health outconses
is Jeft entirely to the political or bureaucratic process there is a high probability
that similar health outcomes may be weighted inconsistently. . . there may be no

open discussion or debate on key value choices or differential weightings.” pgs

429430

The benefit of a measure such as the DALY assumes then, that the political
process of priotity setting is closed and that a burden of disease indicator would
somechow allow a more open and explicit form of rationing. While it is true that a
substantial amount of digging through the literature will reward the reader with
the components of the DALY and the assumptions inherent in its design, it is not
true that this information is generally available or accessible, let alone easily
understood. The arguments for and against burden of disease indicators contain

some clements of the implicit versus explicit rationing argument, but the DALY
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may not be the explicit tool that Murray supposes™. Similarly, institutional (or
political) rationing mechanisms may not be the obscure (or entirely implicit) tool
that Murray criticises. Recommended protocols such as the “Standard Treatment
Guidelines and Essential Drugs Lists” explicitly ration doctor’s treatment choices

: - 2;85
in South Africa.*

While the implicit versus explicit rationing debate is one component of the BoD
debate — it is certainly not the only component of that debate. To reduce the
controversy to the basis for rationing is to obscure problems that arise from
Murray’s latter two objectives of the BoD indicator. These last two objectives
speak of comparability. For an intervention (or its output) to be comparable
across different contexts it must first be reduced to a common or generic basis.
Proponents of the DALY™" argue that this is a key benefit, utility is common
to all econornic agents and as such a cost per DALY measure can be compared
across social groups within a country, as well as between countries and
continents. A concern given less attention in the literature is that by reducing the
BoD to satisfy this generic requirement, assumptions and value judgements must

be made which may not in fact apply across all of these settings.

Mooney et al 691

express concern about the desire to generate a uniform measure
of the burden of disease®. They make the point that the burden of disease is
likely to vary between communities and within communities. A paraplegic
working in an office environment is likely to be less hindered by disability than a
subsistence farmer in a rural area who needs to be able bodied in order to grow
enough food for the family. Similarly, for a monthly wage earner who is paid for
“sick-leave”, the burden of disease is likely to be less than for the hourly wage

earner who is not paid if they do not tutn up.

11t The following empirical example will illustrate how changes in the assumptions of the DALY can impact
on the resulting policy recommendations. The DALY does not appear to be a standard rule of
measurement but, instead, 2 rather variable rule of measurement.
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WHAT IS A DALY#®®

Traditional indicators of health such as life expectancy, fertility and infant, child,
maternal and adult mortality, have largely been replaced in the health economic
literature by composite measures of both mortality and morbidity (such as
DALYs and QALYs). Conventional mortality figures fail to capture the effects
of sickness and disability (morbidity) which do not result in death, and statistics
on disease incidence can be rough at best. Furthermore, morbidity statistics are
likely to be particulatly poor in less developed countries where reporting
mechanisms may not be functioning optimally and where a lack of access to
medical care may prevent any formal recording of morbidity incidence. Similarly,
as morbidity statistics are generally collected at the point of treatment, the few
morbidity statistics that do exist tend to be biased towards the wealthier segment
of the population, which can afford to seek medical care more frequently than
poorer segments.'™ The disability adjust life year (DALY) is thus a quantitative
indicator of burden of discase (BoD) that reflects the total amount of healthy life

lost, whether to motbidity or premature mortality.”

As was the case with CEA, cost utlity analysis (CUA) and DALYs were designed
to assist in setting national and global health priorities. The principle suggestion
of the 1993 Wotld Development Report'™ was to use CUA to select a package of
essential health services. The line between the essential and discretionary

interventions was to be drawn on the basis of their cost effectiveness™.

This suggests that the DALY (or the process of minimising DALYS) can assist in
optimising allocative efficiency. However, the extent to which one accepts this
premise should be tempered by an understanding of how effectively the DALY
reflects the level of morbidity in a society. It should also be tempered by the fact

¥t This paper focuses on the DALY as this is the composite measure of BoD recommended by the World
Bank and the World Health Organisation for use in the developing country context.!%
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that not all public spending allocations will have direct morbidity implications.
For example, the link between education and morbidity is tenuous at best — surely
proponents of the DALY would not suggest that the entire education budget be
reallocated to health care in ordet to minimise the level of morbidity in a
population? The allocative strengths of the DALY should therefore be treated

with caution.

EXAMPLES OF THE LEADING CAUSES OF MORTALITY AND
MORBIDITY UNDERLYING DALYS AROUND THE WORLD

Table One'® over the page shows that HIV is the leading cause of mortality and
morbidity underlying IDALY's amongst 15-44 year olds around the world.
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Table One: Leading canses of disability-adjusted life years

Figure 2.2 Leading causes of disability-adjusted |ife years {DALYs), in all ages and in 15-44-year-oltls, by sex, estimates for 2000°

Both sexes, all ages % total Hales, all ages % total Femalas, all aget 5 total
1 Lowerrespiratory nfections 64 1 Perinztzlconditions 64 1 HIVJAIDS 45
2 Perinatal conditisns 87 2 Lowerrespinatory infections 64 2 Loawet respitatory infections 64
3 HIvAAIDS 6.1 3 HWAIDG 54 1 Penmatal conditions 6.l
4 Unipolar depressive disorders 44 4 Diavhoedl discases 42 4 Unipolar depressive disorders 55
5 Diarthoos! diseases 47 5 Ischaemic heart aisease 47 5 Diarrhoosl diseases 47
6 Ischagmic heyr! divense 3B & fordwa™cacoidents 40 6 Ixchaermic heart disease 33
? Cerebrovascular disease 11 7 Unipolar depressive disordess 34 7 Cerchrovascula: disease 12
8 Road traffic azeidents 2B 8 Corebovasculordisease 34 B Malary 38
8 Malaria 27 9 “uberculosis 29 3 (ongenital bnommalices a2
10 Tuberc.lasis 24 10 Malaria 2310 Chonic obstructive pulmarary disease 2.1
1 Chroric obstructive pulmenary discase 23 11 Crronic obstructive pulmanary disease 24 71 ran deficiency anacmia a1
12 Congenital abnormalities 22 12 Co~genital abnomalities L2 12 leberoulesis 20
13 Measles 19 13 Alcohal use disaeders Ll 13 Measks 2b
14 lran-deficiency anaem’ 18 14 Meadles 18 14 Hear'ng lass, adul’ enget 17
15 Hearing loss,adult onset 17 15 Hearing luss,ad skt onses 18 15 foed trafficsccidents 15
16 fak 13 1§ Vislence 18 16 Gsteoarthritis 14
17 Self-infllctad injurles 13 17 lron-deficienry snasmia 15 17 Pulein-enwgy malnulrition 1.3
18 Adcohol use disorders 13 18 ralks 13 18 Seff-inflicted injuries 1.1
19 Proteir enetgy malnutrition 1Y 1% SalfInfiicted Injurtas L5 19 Digbetes melitus 13
70 Qsteoarthritis 11 70 Crhaslsof the lver 14 1 Elbs 11

Both sexes, 15-44-year-okls % total Males, 15-44-year-olds % tutal Females, 15—44-year-ulds % total
1 HIW/AIDS 130 1 HRYAIDS Al 1 HIWAIDS 139
2 Unlpolar deprassive disrders 85 2 Roadtrafic sccidents 71 2 Unipalar deprassive disordess 106
3 Koad traffic aucidents 43 3 Unipolardepressive disordess 67 3 Tuberculosis 32
4 Tuberc.losis 13 4 Alwholusedisonders 51 4 Iron deficiency anaemia 32
S Alohol use disorders 30 % Cubertulpsls 45 5 Schizophrenia 24
§ Self-inflicted injuries 21§ Vidlence 7 6 Obstructed lshout 'y
7 lron deficiency anaerm’a 16 7 SelkInfictedInjuriss 30 7 Bipolaraffective disorder Fi3
§ Schizophrenia 26§ Schizophienia 25 B Aborign 25
9 Bipolar affective disordey X% 9 Bipolaraffective disorder 24 § Self-inflicted injuries 4
10 Violenee 13 10 lron deficiency anaernia L1 10 Matema sepsis 21
11 Hearing loss, adult onset 20 11 Hearing loss,aduk onset 20 11 Hoadwaffic accidems 2D
12 {hroricobstrudtive pulmanary disease 1% 12 Ischaemic heast cisease 19 12 Mearng loss adulzonset 0
13 lschapmic hoart disease 15 13 W 17 13 Chlamydia 19
14 Lerebiovastylar disease 14 14wl 17 14 Pank disorder 16
15 I3k 13 5 Crrhosis of the fiver 18 15 Chonic abstuctive pulmarary disease 13
16 Ohstructed lahnas 13 16 Dregusedisorders W& 16 Matema haemorrhage 15
17 Abortion 13 17 Cerebrovascular disease 13 17 Ostecerthiits 4
18 Ostesarthritis 17 18 Crronicabstrugtive pulmonary disease 15 18 Cerchrwascular disease 13
1 War 1219 Asthres 1419 Migraine 12
20 Panic dsorder 12 20 Orownings 11 20 Ischaemic heartdisease 11
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CONSTRUCTING A DALY

The DALY calculation incorporates five key “social preferences” in an attempt to

measure the burden of disease: ™7

1. The duration of time lost due to premature mortality
2. Disability weights

3. Age Weights

4. 'Time preferences

5. Health can be summed across individuals

Hach of these will now be discussed in more detail before constructing the full
formula for the DALY.

1) The duration of time lost due to premature mortality

As both Murray®' and Molla ef @/ ** point out, the measurement of health status
using time is not a new idea. However, specifically what form this measurement
should take seems to be the subject of some dispute. Murray,” places the

commonly used approaches into four distinct categories:

i. 'The “potential” years of life lost approach:

=L

> d (L-x) Equation 1

=0
This method is calculated by defining a potential limit to life (I) and
calculating the years lost due to age at each death as the limit less the age
at death, where d, in the above formula is the number of deaths at age x.
One key failing of this method is that deaths occurring after the imposed
age-limit (or limit to life “L”) do not contribute to the estimated burden
of disease. Other failing is the fact that the selection of that limit “L.” can

be largely subjective even if it is informed by available data.”
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i. The “period” expected years of life lost approach:

x=l
z dxex Equation 2
x=0

In the formula above, e, is the expectation of life at each age. This
method uses the local life expectancy as the estimate of duration of life
lost at each age and may be considered to be more accurate as it estimates
the stream of life within a particular context of risk of death from various
causes. One problem with this method is that the differing values of life
expectancy would lead to the conclusion that the death of a 40 year old
woman in Soweto contributes less to the global burden of disease than
the death of a 40 year old woman in the London because the expectation
of life at age 40 is lower in South Africa than it is in the United
Kingdom.”

iii. The “cohort” expected years of life lost approach:
xe=!
Z dxec Equation 3
x=0 :
In the above equation, e; is the life expectancy of a cohort at each age.
This cohort life expectancy must be estimated as one cannot know the
mortality experience of a cohort in the future. The key drawback of this
method is that, like the period approach, cohort life expectancy will differ

from community to community, bearing with it an imputed bias against

pooter communities.”
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iv. The “standard” expected years of life lost approach:

sl

Z d, e; Equation ¢

¥=0
This is the approach used for the calculation of DALYs where e, in the above
expression is the expectation of life at each age based on some ideal standard.”
The duration of time lost to death at each age is calculated by deducting the age at
death from the ideal life expectancy of the individual. The ideal life expectancy
used in the DALY matches the highest internationally observed life expectancy,
which is that of Japanese women (82 years). This corresponds closest to Brass’

West model life table, level 26, which has a life expectancy at birth for females of
82.5 and a life expectancy at birth for men of 80 years.”

Murray describes the task of constructing a BoD) measure as taking “@n #-
dimensional matrix: of health onteomes and collapsing this into a single number” pg 430°". The
subjective element of this process however, lies in deciding which varables to
include. The DALY restricts that set of vanables to those characteristics which

are common to all communities and households, namely age and gender.

“Variables defining subgroups such as income or education, which not afl
individunals or households can hope to belong 1o, are expressly excluded from

consideration,” pg 4317,

Life expectancy in South Africa currently stands at approximately 47.8 years."
However, while reducing the life expectancy in the DALY to this figure might
more accurately reflect the burden of disease in South Africa, it would also bias
against treatments in developing countries as they would loose fewer life years

due to premature mortality.

Another problem with this calculation is the relationship between BoD and life

expectancy itself. The burden of disease, and particularly that of HIV, has played
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a key role in reducing the life expectancy of the average South African. This
creates something of a multi-collinearity problem as life expectancy is a vatiable in
the BoD composite measure, but the BoD experienced can affect one’s life
expectancy. 1f one assumes then that the life expectancy observed in Japan
reflects the best health one can hope to enjoy then we do go some way towards
removing the effects of health on duration of life. However, the troubling fact is
that health is not the only determinant of life expectancy. Life-style, cultural
norms, income and other factors result in different life expectancies for different

countries and for different social groups within countries.

The trade off then is as follows: to have a measure that can be compared across
soctal groups and across countties but which less than accurately reflects the
burden of disease in each of those settings individually; or to have a measure
which accurately reflects the burden of disease in homogenous groups, but which
cannot be used to compare the effectiveness of measures across social or cultural

contexts.

2) Disabifity weights

It is Murray’s” belief that any health outcome that represents a loss of social

welfare should be included in an indicator of BoD, if the society concerned is
willing to devote some resources to avert or treat it. Murray clearly points out
however, that in mentioning social welfare he is not touting the DALY as the
best measure of the health component of social welfare nor arguing that
maximising IDALYs averted by an intervention amounts to maximising social

welfare.

Mooney et a/ **" also point out that the existing concept of burden of discase
(BoD) is incomplete as it only measures the negative impact of illness. For
example, it does not measure the positive impact of believing that your country

has a comprehensive social health care system (as is the case in Australia). This
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positive externality is not captured by cutrent BoD measures. Mooney”™"

suggests that were these positive externalities to be captured, more resources
might be allocated to the aboriginal people of Australia than are currently
allocated. Thus the current concept of “burden” can lead to bias in the allocation

of resources.

While disability weights are an interesting measure in their own right, they are
highly context specific and sensitive to societal bias.””' BoD should thus be
avoided as a tool for policy setting unless it is supplement by additional analysis

which compensates for these deficits.
3) Age Weights

The age weights are designed to capture the relative importance of healthy life at
each stage of life. The weights rise until the age of 25 and then decline slowly
thereafter.”’ The age weight function is an exponential function of the following

form:

Age weighting function = Cxe ™™
Where:

o Cisaconstant = 0.16243
¢ (isaconstant = 0.04

® X =age

s ¢ isaconstant = 2.71

According to Murray, the constant B was chosen based on consultation with an

advisory board to generate age patterns consistent with various “sutveys and

7' The constant C was chosen so that the introducton of

group exercises.
unequal age weights would not change the global estimated burden of disease.

Murray further claims that the relative arbitrariness of the value of § is
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compensated for somewhat by the insensitivity of the global burden of disease to

the value of B.”

“The imporiant issue is not the exact form of an age-weighting function but

the presence of non-ungform weights.” pg 61°'

Barendregt ef /7' contend that the age range emphasised by the age weighting
system is not 9-54 as intended by Murray, but 0-27 years. This is because the
Expected Years of Life Lost (EYLL) methodology used to calculate the DALY is
an age-weighting system in itself that unduly compounds the formal age
weighting. The impact of this bias will be tested in the subsequent example using
DALYs.

4) Time preferences

Time preference is a component of the DALY because of the economic premise
that individuals would rather benefit now than Jater. The discounting function of

the DALY has an exponental form and the discount rate is assumed to be

30 /039;74

—r{x—a}

Discounting function =€
Where:

e r is the discount rate, fixed at 0.03
® a = onset of disease

s x =age

* ¢ isaconstant = 2.71

Despite the use of discounting in cost-benefit and cost-effectiveness analysis,
there is no consensus on the conceptual justificaion for discounting health

benefits, or the appropriate discount rate for such benefits. 'Z> #6640
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However, Murray ™ puts forward the following arguments in favour of social

time preferences (and the resultant discounting of health benefits):

1. Individuals may have a pure time preference due only to myopia.

2. If increased future consumption is accompanied by decreased marginal
utility of consumption, then a marginal unit of consumption in the future will
be less than in the present and the future unit should be accordingly

discounted.

3. Time is related to uncertainty, therefore futures outcomes should be
discounted to reflect the finite but positive risk that the individual will not

exist at that time.

4. There is a possible time paradox which arses because one could argue
that health benefits should be discounted at a lower rate than monetary costs
and one is only indifferent to the time period when costs and benefits are

discounted equally.

5. If health benefits are not discounted, we might erroneously conclude that
all resources should be invested in disease eradication plans that have finite
costs. This might crowd out interventions that do not result in discase

eradication but which ate efficacious none the less.

4.1) Discounting Life Expectancy and Intergenerational Equity

Anand and Hanson® observe that due to the 3% per annum discount rate
advocated by Murray” " one life today would be worth 5 lives in 55 years time.
This tendency to favour the current generation over future generations, weights
treatments that offer to cure the current generation more heavily. This creates a
bias against prevention programmes whose effects are only likely to be felt in the

future. The methodological cause of this bias is the exponential nature of the

discounting function.
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The time preference argument behind discounting is defensible even in the health
care environment where uncertainty is as likely to play a role as any other
environment. Similatly, discounting can be defended on the grounds that any
investment in health today is likely to yield a return in the future. However, while
these arguments make intuitive sense, one could also see how the appreciation of
current investments in health (or the decrements of future uncertainty) is unlikely
to be exponential. It is for this reason — and from the resultant bias caused by
exponential discounting - that writers in this field are beginning to advocate the
presentation of economic evaluations both with and without discounting, as well
as with sensitivity analysis’ that test the sensitivity of findings to changes in the

discount rate.®®

3) Health can be summed across individuals

The DALY calculation treats two people each losing 10 years of disability free life
the same as one person losing 20 years. However, it is possible to weight

duration non-linearly to give priority to fewer people suffeting for long intetvals.®

6) The complete DALY formula

The number of DALY lost due to disability at age x can be calculated wusing the

following formula »:

DALY (x) = (D)(Cxe ™ )(e )
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Where:
D = Disability weight ranging from 0 (perfect health) to 1 (death)™

Equation 2 must now be integrated as follows, to calculate the number of
DALYs lost from the onset of a disability (a) to the age of death (a+L) if the

person lives to their maximum life expectancy.

DAL Y(x) = (D)(Cxe—ﬁx )(e—r(x—a))

TDALY(x)dx = DCLT;e"ﬁx—rxwadx
and:

1) u=x—->du=dx

) e-x(ﬂ«z»r)
2) dv=e"Pdy sy=
=(B+r)
therefore:
L=g L=qg
DC |xe "™ dx = DCe"™ .[xe"‘(ﬂ ) dx
x=d X=a
\——V.—é
set=1f
Now Solving for I:

§55 Recall that this means a DALY is a2 *bad” to be minimized.
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I =uv— |vdu

I B xe—x(;ﬁ’+r} J‘ e—x(ﬁﬂ*) dx L+a
~(B+n) F=(pery |
xe'x(ﬁ +r) 1 L+a

J‘e—x(ﬂ+r) dx

X=d

I= +
—-(f+r) p+r

sze-(,@+r)+[ 1 J{ PR
—(B+r) B+r —(ﬂ+F)J

L+a

L+a

Xedd

e 1
]_—(ﬁw)(HﬂH}

_ p{Lrapen) 1 o-a(B+n) 1
I=——|L+a+ + a+
p+r (B+r) p+r p+r

- e—a(ﬁw}e—-zﬁ(,ﬁw) ~a{ B+r)

X=q

e

I= (L+a+ J+ (a+ 1 ]
B+r) B+r)) (B+r) B+r

R 1 1
I=- + e'L(ﬂ+’)[L+a+ J~[a+ J
(B+r) (B+7) B+r

1= -w[e—L(ﬂ +1(1+(B+r)L+a))-(1+(B+r)a)]
(B+7)
So,
LTD&LY(A?) dx = DCe™ LTxe_x(‘g”) dx
- {%ﬁ%}[@ww (I+(B+NL+a)-1+(p+ r)a)]

This process of integration therefore yields the following formula..””

(D)(Ce™ )

DALY =
[ (B+r)

J[e*ﬂ“ﬁ (A+(B+r)L+a)-(+(r+ B)a)|
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DALYS AT WORK — THE CASE OF HIV IN SOUTH AFRICA

HIV Ttreatment in the Current Political Climate

HIV has become a highly politicised illness in South Affrica, with the debate
around mother-to-child transmission (MTCT) of the disease receiving
considerable media attention. The latter half of 2001 however, appears to have
seen a relaxing of government’s anti-treatment stance following pressure from the
Treatment Action Campaign and COSATUY, and constitutional court challenge
of the “no treatment” stance. According to the Minister of Health, between May
2001 and January 2002; 38168 women had been tested for HIV in public ante-
natal clinics around the country. Of these, 9490 (24.9%) tested positive and 3734
(39.3%) recetved Nevirapine as part of the governments roll-out of a state

package to reduce MTCT 30

On the 17" of April 2002 government also agreed to offer ARV treatment to
sexual assault survivors”>. The MTCT programme and the provision of ARV to
sexual assault survivors are both measures that did not originally feature in the
“HIV/AIDS and STT Strategic Plan for South Africa, 2000-2005.” ‘These
measures have, however, been subsequently added to the plan and they illustrate
that the government is prepared to be flexible to some extent about the best way

to achieve the strategic objectives laid out in the document.

This flexibility is the motivation for the consideration of a highly active anti-
retroviral treatment (HAART) package for AIDS sufferers in South Africa.
Declining pharmaceutical prices and simpler treatment regimens may have put a
basic treatment package within the bounds of cost effectiveness (or cost-utility in
this case). 'The reader should note however, that despite the pragmatic
motivation for this costing, it is merely presented here as an example of the
DALY methodology at work. The interested reader is referred to the original
paper by Boulle; Kenyon; Skordis and Wood, which is pending publication in the
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South African Medical Journal.® The original paper provides the detailed costing
of a HAART programme in South Africa. It accounts for mortality effects but
not morbidity effects as the paper was intended as an advocacy tool. Morbidity
effects are both more complex to calculate and to interpret and they can conceal

more than they reveal, as the following example will show.

Back to Basics: A Review of ARVs in the HAART Context

In light of the media attention HIV/AIDS has received, and the well-publicised
debate over the role of ARVs, it might be beneficial to review the generally
accepted benefits and drawbacks of antiretroviral treatment in the HAART

context before entering into the costing example:

e The HIV prevalence rate in a sexually active population will not

exceed 20 — 40% at the peak of the epidemic.”

e When approximately 2% of the sexually active population is infected,

the spread of the disease becomes exponential.”

e From the onset of exponential infection rates, it takes approximately

ten years for prevalence rates to peak.”

¢ Once the prevalence rates have peaked, the HIV is likely to become
endemic to the affected society, with approximately 10% of the
sexually active population being positive at any one time.”

e Antiretroviral drugs (ARVs) prolong life but do not cure the

. 35,105
disease.

¢ ARVs reduce the viral load of the patient thus reducing the extent to

which they are infectious.”*”

e Despite the improved outcomes, some problems such as failure and

toxicity have been observed.”
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¢ There is a growing literature concerned with drug resistance following

31;35,105

HAART, which can limit therapeutic options.

The pro-HAART argument revolves around the following main ideas:

® Access to medical care is a basic human right and ARVs have been

show to be effective in prolonging the lives of AIDS sufferers.*?*'®

e HAART can support the effectiveness of prevention campaigns.g2

The future treatment burden South Africa will inevitably face as a result of the
HIV epidemic is beginning to emerge. Although the rate of new infections may
have peaked, South Aftica will be battling with increasing HIV morbidity for
many years to come. While much of the public debate has thus far focused on
marginal issues such as toxicity, there has been little constructive debate between
opposing camps on the two key issues; cost and efficacy. Where the pro-camp
have focused on efficacy and largely ignored issues around cost, the ant-
campaign has dwelt on costs. Both are important issues and this exercise goes
some way towards pinning down the true cost implications of a limited HAART

program in South Africa.”

Notwithstanding any future political decisions to mobilise extraordinary resources
for HIV treatment, the following model provides the cost per DALY of a
bascline national treatment programme. This example only makes use of the

baseline scenario outlined by ez a/”’

53



Devising a unit cost of HAART treatment: An Overview of the

Assumptions™

The following costing has been based on a service model which is currently

emetging in the Western Cape services in which:

1.

“HIV'/ AIDS services are required to develop the relationships between patients and
chnicians, to ensure continuity of care, and to provide a mechanism through which
patients can be evaluated for potential enrolment omto an antiretroviral treatment
programme.  These services, whilst being part of a range of services offered at primary
health care clinzcs, are not a replacement for the primary health care and often constitute

an additional service, and should be costed as such.” pg 2'°

Consequent on meeting some form of eligibility criteria which do not
contravene the patient’s constitutional rights to access, patients become
eligible for HAART when they become AIDS symptomatic. This is
generally coincides with the onset of Stage 4 of the HIV infection when
HIV develops into AIDS."? The baseline scenario used for this exercise
allows for CD4 count testing which would further inform the initiation of

treatment;”

It is assumed that patients would have their HAART program managed
through a specialised HIV/AIDS service, although they would still attend

conventional ptimary health care services for other needs.

**" The model has been taken from a paper by Boulle &# &/ "% The model was presented at the 4%
International AIDS Conference in Barcelona in July 2002 and is pending publication in the South African
Medical Journal.
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Direct programme costs

Medicines

Medicine costs comprise the largest proportion of HAART program costs. This
model uses the generic drug regimes and proportions detailed in Table Three.
Furthermore, an annual drug price reduction 1s assumed which, in real terms,

amounts to 10% per year for the first three years and 5% annually thereafter!*,

Table Three
First Line Drugs for the First Line Drugs From the
Initial Year of Treatment Second Year of Treatment
Drag Name Drug Name
Single Tablets D4AT D4T
3TC 3TC
NVP NVP
DDI
EFZ
INV/RTV
AZT
Combination Tablets | Ttriamune Triamune
Combivir
Drug Cost per Year of | §295 $424
Treatment

This drug regime has been designed to allow at least two independent regimens,
whilst still sufficiently limiting costs. It is assumed that all rationally selected
HAART regimens have equivalent treatment outcomes.” Where a combination
tablet could substitute for individual medicines, the price of the combination

tablet was included due to possible adherence advantages.”

1 Prices have dropped by a greater margin than this in the last year in South Africa. Pressure by the
National Department of Health, various AID agencies and NGO’s such as the Treatment Action
Campaign is likely to result in a continuation of these price declines.
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Diagnostics
Based on the WHO recommendations’ the baseline costing model incorporates
all tests (including a biannual CD4 count and a CD4 count prior to enrolment)

with the exception of viral load tests.

Visit costs for the antiretroviral treatment programme

The lack of published cost data for public-sector ARV treatment programmes
makes the cost of HIV treatment for the health sector particularly difficult to
estimate. However, given the reasonable assumption that clinical costs may be
higher for HAART than for standard primary care consultations, the costing
model applies a cost factor of 1.5 to the average primary care consultation costs
in the Western Cape metropolitan area, where there 1s a doctor-driven primary

health care service #H1

A visit schedule based on the current Medicins Sans Frontieres (MSF) treatment

1 s used to estimate the additional visits

protocol in the Western Cape
required to sustain FHIAART. The baseline visitation scenario in Boulle e /"
assumes that the majorty of visits have a lower cost structure than a conventional
doctor’s consultation as the visit is principally to ensure adherence and dispense
medicines. ™ The model further assumes that existing primary health care needs
are provided for by the routine health services and are not costed as part of the

intervention.

It is plausible to assume that a proportion of Stage 3 HIV sufferers will make use
of HIV/AIDS services ie. before becoming AIDS-symptomatic. The baseline
model sets this proportion equal to the proportion of patients accessing

treatment when becoming ATDS symptomatic. This results in a higher number

HH The full model includes a sensitivity analysis on this parameter

$88 Boulle ez 477 also include another visitation scenario in which a greater proportion of the visits takes place
with a doctor and therefore has a higher cost structure. More detailed sensitivity analysis is also presented
in the paper.
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of visits to the HIV/AIDS setvices by people who are not on antiretrovirals
(ARVs) in the initial years, reducing as a proportion of all visits over time as the
numbers of people on ARVs accumulate. The model assumes 3 visits per year on
average for those not on ARVs but attending the HIV/AIDS services as a
prelude to possible enrolment into an ARV treatment programme. These visits

are costed at the existing PHC consultation costs.'

The ASSA2000 AIDS and Demographic model® was used to anticipate the
numbers of HIV-infected people over the next ten years. This distribution was
further segmented by WHO clinical stage to identify the likely numbers of Stage 3
and Stage 4 sufferers. A proportion of those who would otherwise become
AIDS symptomatic (Stage 4) were assumed to move onto antiretroviral
treatment. Probability distributions based on the median survival rate were used
to determine the probability each year of changing treatment (only one regimen
change is provided for in the baseline scenario), failing treatment, and dying based

on the duration of treatment (see Fignre One below).

2E3d

Figure One”

e ScONd line RX
e First Hine RX
= No Treatment D E

50% Falling Rx

zls%l " Faliing R

LY gained per non-failing year on first line treatment: (B+C-A) /B = 0.85
Source: Slides from Barcelona Presentation’

** In this model, Ry refers to a treatment regime.
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Placing programme costs within the DALY framework

The sub-populations determining programme costs for the complete model are
those who are on first-line treatment, those on second-line treatment, and those
failling treatment. However, for the purposes of this example, we are only
interested in the proportion of people who are on first line treatment and the

proportion of those people who fail treatment (B and C in Figure One).

This model yields a unit cost of approximately R5,600 ($562.817) per person,
per life year saved. Putting this unit cost into the DALY calculation framework

(which is repeated below) yields the results summarised in Tuble Four.

The DALY formula:
DALY = [—-——-——(‘?f”;: )}[ww A+B+rL+a) -1+ + )]

Tt} This is calculated at an exchange rate 0of R9.95 to $1
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Table Four

Standard DALY calculation
THE CASE WITH HAART \ THE CASE WITHOUT HAART
First caleulating the number of DALYs lost to disability while in Stage Four of AIDS sickness
Variable | Variable Description Source of Value Vartable Variable Source of Value
name Estimate name Description Estimate
C Constant 39 016243 | C Constant 3 0.16243
D Disability weighttmi 143539 02215 | D Disability weight | 143539 0.505
r Discount weight 39 61 0.03 |« Discount weight | 3961 003
<] Constant » 004 | 8 Constant » 0.04
a Age when disability 14 (average age 251 a Age when (derived) 25
starts at HIV disability starts
infection)*
L Years lived with the 429 5{L Years lived with | 4291 1
disability the disability
e Constant » 271 | e Constant 39 27
DALYs lost = 1.53 DALYs lost = 0.74
Now calenlating the number of years lost to premature mortality:
C Constant 39 0.16243 | C Constant 39 0.16243
D Disability weight 139 11D Disability weight | 143 1
r Discount weight 3951 003 | ¢ Discount weight | 3961 0.03
B Constant 3 004 | B Constant 3 0.04
a Age when the person 2o 301 a Age when the 429 26
dies person dies
1. Years of life lost due ot 5327 | L Years of life lost | o 57.17
to premature death due to
premature death
e Constant 3 271 | e Constant 39 271
DALYs lost = 29.40 DALYs lost = 31.66
Summary Figures from Table Fonr:
Total DALYS lost due to HIV when on 30.93 | Total DALY lost due to HIV without 32.40
treatment treatment
Total DALY s averted by treatment: 1.4800
Cost per DALY (R5,600 per year for 5 years divided by the total DALYy averted): | R18,970.57
Cost per DALY in dollars**: $1,906.69

FHt This disability weight is calculated on the assumption that a person is symptomatic when they present for treatment (thus
having a disability weight equal to that of patients not on treatment (0.505)). Patients may not seck treatment immediately and
treatment 15 not immediately effective so it is assumed that this weight is maintained for 6 months. The padent is then
assumed to have a disability weight dose to zero (0.1) for 3.5 years before they start to fail on the medication and ate once
again assigned a disability weight of 0.505 for the final year of life.
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Using these figures as a basis, one can manipulate the assumptions of the DALY
model to appreciate the sensitivity of the calculation to changes in the
assumptions. The discount rate, the life expectancy assumptions and the age

weighting function are the three parameters which will now be varied in turn.
Changing the discount rate...

In the first instance the discount rate has been reduced to zero. %! Reducing the
discount rate to zero increases the number of DALY averted by treatment, this
decreases the program’s cost per DALY and increases the implied cost

effectoveness.

Reducing the discount rate to ero:

In the second instance the discount rate has been increased to 10%.”" As one
would expect, this manipulation has the effect of lowering the number of DALYs
averted by the project and hence dramatically raising the cost per DALY of the

program.

Increasing the discount rate to 10%:

Total DALYSs lost due to HIV when 53.27 | Total DALYs lost due to HIV | 58.25
on treatment without treatment
Total DALYs averted by treatmens: 4.9795
Cost per DALY (R5,600 per year for 5 years divided by the total DALY s averted): R5,623.03
Cost per DALY in dollars*: $565.13

Total DALY lost due to HIV when on 14.30 Total DALY lost due to 14.33
treatment HIV without treatment

Total DALY averted by treatment: 0.0353

Cost per DALY (R5,600 per year for 3 years divided by the fotal DALYs averted): R 792,255.82

Cost per DALY in dollars**: $79,623.70
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Changing the life expectancy assumptions...

As this costing applies only to the South African context, it is interesting to
consider the impact on the DALY of using the South African life expectancy
rather than the higher, Gdeal’ life-expectancy assumed by the standard DALY
calculation. According to the Wotld Bank, South Africa’s life expectancy for
2000 was 47.8 years.” Using a simple calculation, the years of life lost are
calculated as 47.8 less the age at death. The effect of this was somewhat
surprsing, instead of making the program less cost-effective, it makes the
program more cost-effective. This occurs because the difference between the
numbers of DALY's with treatment and the number without treatment increases.
Of course, this may simply be the case with this particular intervention. Itis not
suggested that this will always be the case, however this finding makes the point
that differences in life expectancy assumptions have implications for CUA
findings.

Total DALY lost due to HIV when 20.02 Total DALY lost due to 22.73
on treatment HIV without treatment

Total DALY s averted by treaiment: 2.7152

Cost per DALY (R5,600 per year for 5 years divided by the total DALYs averted): R 10,312.44

Cost per DALY in dollars¥*: $1,036.43

Changing the age weighting function...

Age weighting function = Cxe ™™

As discussed eatlier, there was some atbitratiness to the assighment of values for
B and C. According to Murray, the value of B could in fact lie anywhere between
0.03 and 0.05 — admittedly narrow bounds.” Setting B equal to the lower bound
has the effect of substantially increasing the burden of disease (the number of
DALY lost with and without treatment). It also reduces the “effect” of the

intervention which increases the cost per DALY averted.
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Total DALY lost due to HIV when on 48.95 | Total DALYs lost due to HIV 4997

treatment without treatment
Total DALY averted by treatwent: 1.0143
Cost per DALY (R5,600 per year for 5_years divided by the total DALY averted): R 27,604.95
Cost per DALY in dollars¥¥: $2,774.37

DALYs are designed to favour the economically active (and those who are age-
eligible to be economically active).” This implies a human capital approach to
human worth® which should be treated with caution. As the above example
shows, this human capital approach can lead to an underestimation of the burden
of disease in a community. Particular care should be taken in a country like South
Africa which has been hit hard by the HIV pandemic. AIDS changes the age

structure of the population resulting in an increase in child-headed households™*

and pensioners supporting many grandchildren.™!

People in countries like
South Africa no longer have an equal chance of living to every age and one could
argue that the DALY is biasing against the very age groups who are likely to hold
the fabric of society together in the face of spiralling adult mortality amongst the

working-aged (and sexually active) population.

Furthermore, if one can justify structuring the DALY to favour the working aged,
then surely that same argument can extend to favouring the providers of essential
services such as doctors and nurses, and the employed over the unemployed. In

short, the age weighting implies social preferences that may not in fact be true.
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A FINAL WORD ON DALYS

Parker and Fox-Rushby believe that it is inappropriate to assume that dimensions
of health are identical across differing cultural environments.”® They have three

criticisms of generic methods such as the DALY:

1. Firstly, most generic instruments were developed in wealthier countries
such as the USA and Western Europe and as such they emphasize the
inextricable link between health, well-being, individuality and autonomy.
Parker and Fox-Rushby point to a large body of anthropological literature
which suggests that in non-Western cultures, the different aspects of an
individual’s health may bear little relation to the way that individuals perceive

their health and well being within 2 community.

2. Secondly, all of these generic instruments are inevitably cultural
mstruments, yet the associated literature does not pause to consider what

culture is.

3. Finally, generic methods are constructed with scant attention to
qualitative methods of data collecion such as participant observation
supplemented by unstructured and semi-structured interviews over time.
These methods could add considerable value to the understanding of quality
of life.

Parker and Fox-Rushby return us to the trade off mentioned earlier between
accuracy of measurement within an homogenous context and comparability of
measurements across heterogeneous contexts. They question the importance of
international comparisons and urge regional decision makers to consider the cost-

effectiveness of developing tailored instruments for a unique population.
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Garratt ef a/ ® lend weight to the argument against generic measures of burden of
disease. Their study concludes that in some specialities, there are numerous
measures of quality of life and little standardisation. Of those patient-assessed
measures of quality of life that were classifiable under the methodology of their
study, 46% were disease or population specific, 18% were dimension specific,
10% were udlity and 1% were individualised measures. Only 22% of patient

assessed quality of life measures could be classified as generic.

At best the DALY might assist in optimising allocative efficiency within the
health budget but it cannot assist in optimising broader allocative efficiencies in
society. Cost utility analysis, as a sub-discipline of CEA, falls victim to the same
key criticism: While CUA can assist in the ranking of health interventions, CUA
cannot advise a cut-off point or optimal program size for each intervention. Nor
can CUA say anything about the positive impact that one intervention can have

on another.

Furthermore, CUA and particularly the DALY can be guilty of obscuting more
than it reveals. As the example above shows, changes in the discount rate, the life
expectancy assumptions and the age weighting function can dramatically impact
on the results and hence the practical implications of the model. Normative
decision rules are being concealed within an apparently complex, scientific
procedure. Those normative decision rules could therefore be manipulated to

suit the ends of special interest groups — and that manipulation is given certain

credibility within the DALY framework.

By adding considerations of morbidity to those of mortality, the DALY has a
valuable contribution to make; however, steps should be taken to ensure
consistency in the application of assumptions and transparency regarding the

implications of those assumptions. In countries where the institutions for health
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delivery have fewer checks and balances, this consistency and transparency is

particularly crucial.

Attempting to place CUA within the formal assessment matrix then:

Figure Two: Positioning CUA within the assessment matrix
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Chapter Six: Cost Benefit Analysis — The Human
Capital Approach versus Willingners to Pay

INTRODUCTION

Cost benefit analysis attempts to monetise the costs and benefits of a health
intervention.™”* The two principal methods for measuring health care benefits
in a cost benefit analysis are the willingness to pay approach and the human
capital approach.”’ As the following discussion will show, both of these methods
are particularly challenging to apply in developing countries. However, an
emerging methodology known as the “net-cost methodology”, may offer some
direction for a new approach to measuring benefit. An approach more suited to

the developing country context. 18203340,T6,T9808488.95

THE HUMAN CAPITAL APPROACH

The human capital approach measures the benefit of an intervention in terms of
an individual’s future stream of income. The value of one life year is equated to
an individual’s annual salary and as such the value of a life saved or extended, is
the sum of that income over the extended lifespan of the patient” Even this
rather succinct explanation of the human capital approach raises an immediate

problem: how does one value benefit for those who do not earn a salary?™* %

The human capital methodology raises ethical concerns in countries with high
unemployment rates. Similar concerns are raised when valuing interventions for
women ot children who are less likely to be economically active. A human life is
valued only in terms of the money earned over its duration and this would serve
as the objective function in an optimisation problem. Obviously this raises
considerable moral and ethical objections, for example, is an honest low wage

earner a less valuable individual than a high earning white collar ciminal? ‘This
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example may seem extreme but it makes the point that the value of individuals is

not necessarily captured by the sum of their pay cheques.

“...the human capital approach has several lipritations. There is a lack of
theoretical foundation, the intrinsic value and quality of life are ignored and

the method discriminates against people outside the labour force.” page 2

Ethical dilemma’s aside, the human capital approach raises a number of technical
difficulties such as how to treat retired persons and women who work in the
home.*”" Even among the employed the choice of an appropriate wage rate can
cause a problem in the absence of comprehensive earnings data — a problem not
uncommon in many developing countries. How does one decide on an

appropriate minimum or standard wage for various forms of ernployment?gz;91

A study conducted in Israel™”

offers one possible solution to these difficulties.
Instead of looking at the salaries of the particular beneficiaties of a health
mntervention, these authors simply use annual GNI per capita. This immediately
levels the playing field between the employed and the unemployed, the
economically active and the inactive. All members of that society are valued
equally. This circumvents many of the ethical problems implicit in the human
capital approach but does not address the concern that a health intervention is
not in place solely to maximise GNI. This solution would also not aid an
institution such as the World Health Organisation who may need to make cross-
country comparisons as it would result in expenditure being biased towards
wealthier countries — a phenomenon which makes little sense in an aid context.

Thus, while this solution partly addresses intra-country compatisons, it does not

solve the difficulty of inter-country comparisons.

On the positive side, the human capital approach allows one to monetise directly

the benefit of an intervention in a simple manner if the data is available. It does

67



not require lengthy questionnaires and there is little risk, if any, of respondent
bias or over claim.*™' Input data is more readily available in published form than
that for the willingness to pay approach and as such requires less time and

#91 However, Johanneson and Jonsson" point out that

expense to compile.
despite this appeal, “If the human capital approach was routinely used as a basis for
allocating bealth care resources, important nisallpcation of resources would result,” (page 3).
They see the only advantage of the human capital methodology is the
contribution it has made to the calculation of direct and indirect medical costs.

This was an important precutsor to the development of cost-effectiveness

analysis."™"

WILLINGNESS TO PAY

Very simply, the willingness to pay approach estimates the amount that an
individual is prepared to pay to receive a particular health increment (i.e. not to

57;79,80,88,91

receive perfect health or death). Common methods for measuring

willingness to pay include the standard gamble, time trade off methods and

$6586:13:75,82:88:91

standard analogue scale, which fall under the ambit of contingent
valuation (CV).>”' Conjoint analysis can also assist in the establishment of
willingness to pay, as can the observation of risk avoidance practises such as the
amount paid on life insurance or for cars with airbags and other safety devices.
Each of these methods try in different ways to identify the amount of value
placed on a given health increment (or the avoidance of a health decrement).**”!

The willingness to pay approach is the most consistent with social welfare
theoty.”™! By establishing how much an individual is willing to pay to gain a

health increment (or avoid a health decrement) willingness to pay attempts to

§8385 A more detailed explanation of these techniques falls outside the constraints of this paper. For
explanations of these and other techniques, the reader is referred to the texts cited.
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price the intervention at the point where the individual’s marginal utility from the
intervention is equal to the marginal cost of the intervention to the same

consumer thus ensuring allocative efficiency.

The willingness to pay methodology attempts to derive a convex utility function
such as that commonly shown in Edgeworth box analysis and in so doing arrives
at a Pareto efficient outcome with an accurate shadow price, undistorted by
market failure and constrained only by the service providet’s capacity to
delivery.”™®" This can be done using the methods of compensating variation or
equivalent variation.

“If we are investigating willingness to pay for a specific treatment, willingness
1o pay is equal to the Hicksian compensating variation” if the consumer is
not initially andergoing treatment, and is equal fo the Hicksian equivalent

variation if the consumer is undergoing treatment.” pg 8!

In practice, a number of complications arise. For example, how is someone who
currently does not suffer from asthma or HIV supposed to value asthma or HIV
treatment? How is someone who has lived all their life under a social health cate
regime (provided and paid for by the government) and has never paid for health
care supposed to understand realistic prices for a range of interventions? These
questions are particularly pertinent to the developing country context and reflect
the oft cited difficulty of measuring health changes in monetary
tefms.40;58;59;61;79;&0;84;91;95

This difficult relates directly to a further criticism of the willingness to pay
approach: the burden of obtaining the necessary data to compute willingness to

20;40;57;91

pay measurements . Willingness to pay for health interventions is obtained

from survey data. Questions can be asked in a number of ways — either by simply

A 'The reader is referred to Kreps 991 for a detailed explanation of the theory of compensating and equivalent
variation and Hicksian functions.
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asking how much a person would be willing to pay for a certain risk reduction 02
or by asking the respondent to select between paits of successive choices until the
respondent is indifferent to the trade-off presented.””"™

The second alternative raises a particular challenge in the developing countty
context as the researcher needs to generate a viable set of alternatives in
environments whete few treatments are likely to exist for any one ailment.
Regardless of how the question is asked, a number of other problems are likely to
arise. In South Africa for example, the existence of eleven official languages
poses an immediate problem, which language should the instrument be asked in?
And does the question stand up to the translation? A further problem is the
nature of interviewing conditions in many poorer or rural parts of the country
where crowded living and long distances between respondents complicate the
process and increase the expense. Combine this environment with the usual
respondent fatigue, add too the fact that the respondent is unlikely to understand
how the information will be used, combine these shortcomings with the fact that
the true risk of the tradeofts presented may not be understood by the respondent
— and one could rightly question whether the resultant data is likely to reflect the

respondent’s true utility function.

Another frequent criticism of willingness to pay is its unavoidable reflection of
ability to pay”™*™" — $10 to a wealthy person is very different to $10 to a person
living below the poverty line of $1 dollar a day. A wealthy person may be
prepared to pay a substantial sum to reduce their risk of heart disease while a
poorer counterpart may be more concerned with the immediate problem of
teeding a family. The risk of heatt disease at some future date is highly unlikely to
be given considerable share of mind, or share of pocket, when the threat of

starvation in imminent,
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In a society with a history of free (or reduced cost) health setvice provision, over
claim is a particulatly common problem with willingness to pay.m;91 Respondents
do not believe they will ever have to pay for the intervention they are valuing but
they gain some positive utility from knowing that the service or intervention is
available should they ever need it TR A g such, they over-value the service to
inctease the chances of its provision. Over-claim may also result in cases where it
may be considered socially desirable to be prepared to pay all you have. For
example, when being interviewed in a crowded living room about how much you
would be willing to pay for an intervendon to prevent measles in your children
you may feel as though you should be prepared to pay anything to prevent the

illness — particularly if your mother in law is sitting next to you!

A further problem with willingness to pay is the lack of an acceptable benchmark.

How much is too much? How much is too littler >

Respondents struggle to
answer these questions and analysts frequently find themselves with the same

dilemma.

On the positive side, willingness to pay correctly conducted enables one to
understand and even to rank individual and social preferences in a way that the
revealed preferences methodology does not.” ¥ For example, if an individual is
willing to pay more to avoid waiting longer at a clinic than to receive more
modern forms of treatment, this ordinal ranking, quite aside from the cardinal
differential, allows one to allocate tesources more consistently with individual and
hence social preferences. Mortrison and Gyldmark™' cite Gafni’s™”' three
criteria for successful contingent variation that adheres to the requirements of

social welfare theory:

1. The respondent must be informed of the probability that they will ever
need the service being valued. Willingness to pay questions must then be

phrased so as to ask for the maximum amount that the person would pay
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as an insurance premium to ensure that the service is available should

they ever need it.

2. A separate imperative is that the patient understands the probability of

successful treatment if a treatment is ever undertaken.

3. Finally, as willingness to pay should represent the willingness of a
population, care should be taken to ensure the survey sample is

representative of the treatment population.

Mortrison and Gyldmark use a number case studies to argue that, thus far, “#hese
eriteria have not generally been fulfilled in health-related CV7 studies and, even if they had been,
the criteria themselves are not sufficient to obtain valid and useful results from CV studies.” page

23777

So, while willingness to pay may offer some advantages if correctly conducted,
the informational and procedural requirements for that correct implementation

may fall outside of the resource constraints of the average developing country.

ALTERNATIVE APPROACHS TO MEASURING BENEFIT

It appears that little effort has been invested in finding alternative ways of
measuring benefit and the willingness to pay approach remains popular in the
literature. Murray and Salomon® investigated the use of mathematical modelling
to evaluate global TB control strategies but their approach cannot yet be
generalised to other cases. Another approach which holds promise is that used
by Nattrass in a polemic piece on mothet to child transmission of HIV/AIDS in
South Africa. Skordis and Nattrass™ further developed what has become known
as the “net-cost methodology” and effectively applied it to a formal economic

evaluation of mother to chid transmission (MTCT) of HIV in
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South Africa and the viability of an MTCT intervention such as AZT or

Nevirapine.

The Net-Cost Methodology

In bref, the net-cost methodology weighs the costs of a health care intervention
to the provider, against the costs to the provider of “not intervening”. The
mother to child transmission case provided the perfect testing ground with the
benefits to the public health care budget clearly outweighing the costs to the
budget (o1, put differently, with the cost of not intervening being higher than the
costs of a basic MTCT intervention).” However, the MTCT case was one of
prevention rather than palliative care. Palliative care can be a very different health
context to prevention but Boulle ¢f @/’ have illustrated that the net-cost

methodology can make a meaningful contribution to palliative care costing.

To illustrate, we pick up on the example used to calculate sample DALYs in
Chapter Four. The costing, as before, is for a baseline HAART program in
South Africa and the results of the study have been summarised in Table Three
below. These findings show that it is cost-saving to the health budget to offer
HAART.
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Table Three

Total Hospital, PHC and TB costs in 2007 with R15,988,193,906
no ARV intervention

ARV program costs in 2007 R140,302,366

Total Hospital, PHC, ARV and TB costs in 2007 R15,970,134,904
WITH ARV intervention

Accumulated difference over 5 years between nil | R-59,150,482
and baseline scenarios

Proportion of ARV costs potentially offset at 119%
given time-point

Source: Slides from Barcelona Presentation”

Total Hospital, PHC and TB costs in 2007 with no ARV intervention have

been calculated using the following assumptions (see Tablk Four):

Table Four
Units Stage | Stag | Stage | ARV | ARV | Fail- Unit Max
I&Ir | elll | IV FL SL | ing cost
Min
Tuberculosis Annual 5% 17% | 34% 2% 2% | 34% $420
Risk
Hospitalisation Inpatient 5.8 18.8 1.5 2.0 16.5 $45
days
PHC consultations | Ex#ra 8 13 2 2 13 $7
consults
ARV medicine Annnal cost Full | Full | Half $421 $1,023
costs
ARY laboratory Annnal cost Yes | Yes | Yes $37 $156
costs
ARV visit costs Visits 12 12 3 82 $88

Sozirce: Slides from Barcelona Presentation’®

As with any model it is necessary to make assumptions and simplifications. One
of the unfortunate — but necessary - simplifications of this model is that it only

takes into account the costs of HAART to the public health system. However, it
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could well be argued that HAAR'T reduces the need for spending in other areas.

For instance:

* Amongst the employed, HAART may help to improve (or at least
maintain) the productivity of HIV positive workers and prolong their
working lives thus reducing staff turnover and new staff training costs.
This might comprise a substantial saving to both the private and public

sectors.

¢ There is also a growing concern in society about a large cohort of AIDS
orphans” who may themselves be either HIV positive or negative.
Keeping these childrens’ parents alive might help to keep this cohort of
children off the welfare system and out of state orphan care facilities.

This may comprise a significant saving to the Welfare Budget.

¢ Obviously, HAART does not cure AIDS but significantly delays the
onset of debilitating illness and death. One could argue that this delay
will have a discounting effect on the subsequent treatment cost once the
patient fails on the treatment. This benefit is quite aside from the fact
that five years 1s a long time in medical-development terms. Who knows
what new drugs, vaccines or cures may be developed in that period?

Buying time is buying hope.

The net cost methodology, as it was employed Boulle ¢f 2/°, fails to quantify these

potentially substantive elements. The primary reasons for this are twofold:

1. Firstly, the data requirements are substantial and, in some cases,

costly to obtain.

2. Secondly, capturing some of these benefits would require the

quantifying social norms and preferences. This would effectively
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revert us to the arguments against the assumptions implicit in the
DALY calculation, that social norms differ too greatly from

community to community to be easily quantified.

The net cost methodology holds considerable potential but it needs further

thought and investigation. Measuring the benefit of health interventions is

arguably the area of the economic evaluation of health care which needs to most

work.

CONCLUSION

To summatise and attempt to position CBA on the assessment matrix.:

The human capital approach has very poor theoretic foundations.” It is
also particulatly unsuited to the developing country context because of its
bias against the unemployed and the measurement of human value in

terms of streams of income.

The willingness to pay approach is consistent with social welfare
theory.zo“wi57 However, this firm foundation does not translate well into
practice in the developing country context because of the relationship
between willingness to pay and ability to pay, and the considerable data
requirements for measuring willingness to pay. The same factors that
prevent the theory translating into practice, make willingness to pay

unsuited to the developing country context.

The net-cost methodology is best able to account for the allocative
implications of health spending both within the health budget and
between health and other budgets. The net cost methodology does take

into account a country’s ability to pay for a programme however, it
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suffers from the same problem as willingness to pay in that the data

requirements are considerable (and are often prohibitive). Only these

data constraints prevent the net-cost methodology from being very well

suited for the developing country context. Skordis and Nattrass™ have

clearly shown how the methodology can assist in setting health priorities.

Placing the vatious forms of CBA within the formal assessment matrix then:

Figure One: Positioning CBA within the assessment matrix
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Chapter Seven: Conclusion

Cost minimisation, cost effectiveness, cost utility and cost benefit analysis are all
able to contribute to the design and implementation of health policy. The key
caution of this papet is not to overstate that contribution. Developing countries
face particular resource constraints and different health priorities to their
wealthier counterparts. Resoutce constraints ate often further exacerbated by
information asymmetties between votet and politician as well as less than perfect
markets. The fact that many of the techniques discussed above consider one
health problem in isolation, without considering the broader implications of the
expenditure can be particularly problematic in the developing country context.
As mentioned before, if the opportunity cost of the investtnent has not been
accounted for, concrete policy recommendations would be ill advised in any
setting. Many of the shortcomings attributed to the methodologies discussed
above might be overcome if the economic evaluation were conducted in a socio-
political environment in which issues such as budget allocadons could be
considered without the undue influence of special interest groups and influental
institutions. Again, as mention before, this is seldom the case in the developing
country context where new democracies are cautiously finding their way and

single party states or military dictatorships are not uncommon.

Outside of perfect competition in all markets, the Pareto conditions for a social
welfare optimum cannot apply and the policy maker is left to satisfice in the
world of the second best. Satisficing usually necessitates the application of
normative decision rules and this is where the economic evaluation of health care
has value. By quantifying the economic implications of a health interventon in
some appropriate way (even within the narrow context of the health budget as is
the case with cost effectiveness analysis and cost utility analysis), economic

evaluation can place this normative decision-making in a more transparent light.
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Inappropdate evaluation techniques (or even the inconsistent reporting of
appropriate techniques) can however, have the opposite effect. In cost utility
analysis, changes in the discount rate, age weighting assumptions, disability
weighting assumptions and other variables can all effect the ultimate findings and
hence, the recommended policy response. Explicit sensitivity analysis and more
consistent treatment of assumptions will help to improve the value of economic

evaluation in all contexts.

These changes are, however, largely cosmetic. They do not address the key trade-
off mentioned at various points throughout this paper: namely the need for

indicators that can be compared across differing contexts versus the need for a

measure which accurately measures a problem within a particular context.*”!

Composite BoD indicators such as the DALY are particularly guilty of favouring
generic measurement over accurate, context-specific measurement. This bias has

implications for recommended policy responses.

Finally, care should be taken when applying the human capital and willingness to
pay methodologies in the developing country setting. These methodologies can
result in inequitable biases which, particularly in the case of South Africa, might
be considered a contravention of human rights. The quote below, extracted from
personal communication with a human rights lawyer, sets the tone for health care

delivery, and the déhvery of all public services, in South Africa:
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Section (1) of the Constitution specifically recognises that everyone is equal
before the law and has the right to equal protection and benefit of the law.
Section 9(3) proceeds to prohibit unfair discrimination, whether direct or
indirect on a host of grounds. The probibition of unfair discrimination refers
to both overt forms of discrimination as well as criteria which may be neutral
on ds face but, wltimately results in certain groups being disproportionately
affected.”  From petrsonal communication with Karrisha Pillay,

human rights lawyer.”

The reader is reminded that the spatial differences between methodologies on the
comparative matrix are the result of a qualitative assessment only which is, of
necessity, a conceptual and hence a subjective framework. The specific co-
ordinates on the matrix aside however, the net-cost methodology appears to offer
an alternative way of measuring health benefits which has not yet been fully
exploited. It is possible that with further development, this may be the most
theoretically sound and context-sensitive methodology of those assessed above.
That said however, it is also possible, that the need to make assumptions about
costs in order to reduce all variables to an equivalent monetized value could
render the net-cost methodology vulnerable to the same criticisms levelled against

other methodologies.

This paper thus serves to highlight two areas for future research. The first is in
the development and testing of the net-cost methodology. The second is to meld
the conceptual comparative framework into a more rigorous and objective form.
Both of these areas will, however, require the generation or collection of data not
currently available and as always, this may be a simpler proposition to make in

theory than in practise but the challenge is laid out none the less.
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