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Critical assessment
of economic evaluation

. ) R ith the
who reccive or read an cconomic evaluation are often iacccz ;;valua

e h - i s y
thoSik task of asscssing study results. The question th?t - c;.' to me in my
dillic re-most likely to ask themselves is: “Are these results usefu wers to the
- a - T 1 s

Uoiligy The answer to this question is determuined by the an.

seiting: N .

following specific questions.

i ‘ ts
1. Is the methodology cmployed in the study appropriate and are the result;

lid? | o
2 L? the results are valid, would they apply to my sctting:

i is desi i crs of
This chapter concentrates on qgtcl::mm:l ((]iz»: az(t);l i ;lisclsg;:sd ttlc;c?sixzr; :Zn s o
. R . o vali

" When . c:::;lléofh?vaaﬁ;:;l ?)f cvidcncc,ywhclhcr pertaining to cfﬁf:af:y,

\YZ‘l{cg - s, availability, or clficiency, wec non?ally procgcd .b}.r clfa;nﬁg
c[fc(.LWC?CS : thods employed to produce the evidence. Often it is he pfu S
e 'Ous c_lcmcnts of a methodology so that cach can be scmtxmzc. !
v <l th? valnothis chapter we identily the key clements of any cconomi
e ?%osciy-d 3.1 cuss methodological characteristics which uscrs may cxpcc;
C"aluall_(m mil xf:cutcd studies. A brief sumunary of rclcv;u‘rc qt‘l?stlons to as 1
“{)tiidaﬁl cfgn;fnic cvaluation is provided in Box 3.1, and this critical appraisa
ihcck—list is then applicd to a published article. o satisy all of the poiats;

Of course,. it is unrcalistic to cxl.)cct cvery study'lo. 5 wmyanow he pomts;
Lowever, the systematic application of these pou;t;u il alow reade
identify and assess the strengths and weaknesses o
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Box 3.1. A checkist for assessing economic evaluations

1. Was u well-defined question nosed in answerable form?
1.1 Did the study examine both costs and effects of the service(s) or pro-
gramme(s}?
1.2 Did the study involve a comparison of altematives?
1.3 Was a viewpoint for the analysis stated and was the study placed In any
partictilar decision-making context?

2. Was & comprehensive description of the competing alternatives

given {l.e. can you tell who did what to whom, where, and haow
often)? . .

2.1 Were any Important altematives omitted? .
22 Was (Should) a do-nothing alternative (be) considerec?

3. Was the effectiveness of the
lizshed?

3.1 Was this done through a randomized, controlled clintcal trlal? If so, dlid the
trial protocol reflect what would happen In regular practice? . .
3.2 Was effectiveness established throtigh an overview of clinlcal studies?
3.3 Were observational data or assumptlons used to established effective-

ness? If so, what ara the potential hiases In results? '

programmes or scrvices estaly-

4. Were all the mportant and relevant costs
each alternative identified?
4.1 Was the range wide enough for the research question at hand?
4.2 "Did it cover ali relevant viewpoints? (Possible viewpolnts Include the
community or social viewpoint, and those of patients and third-party

payers. Olher viewpoints may also be relevant depending upon the
partlcular analysls.) .

4.3 Were capital costs, as well as operaling costs, Included?

and consequences for

5. Were costs and consequences moasured accurately in a'ppro}:ri-
ate physical units {e.q. hours of mursing time, numher of physician
visits, lost work-days, gained life-years) :

5.1 Were any of the identifiad ltems omitted from measurement? If so, does this
mean that they carried no weight In the subsequent analysis?

5.2 Were there any special circumstances (e.g. JoInt use of resources) that made
measurernent difficult? Were these circumstances handied appropriately?

6. Weroe costs and consequences valued credibly?
6.1 Waere the sources of all values clearly Identified? (Possible sources Include
market values, patient or client preferences and views, policy-makers’
views and health professionals’ Judgements.)

6.2 Wera market values employed for changes involving resources galned or
depleled?

Where market values were absent {e.qg. voluhteerlabour), or market values
did not reflect actual values (such as clinle space donated at a reduced
rate}, were adjustments made to approximate market values?

6.3
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6.4 Wasthe valuatlon of consequences apprapriale for the queslvinn posed (l.e.
- has the appropriate type or types of analysis — cost-effectiveness, cost-
benefit, cost-utility ~ been selected)?

7. Weore costs and consequences adjusted for diﬂ'eren‘lti?l timin??
’ 7.1 Were costs and consequences which occur in the future ‘discounted’ to
their present values? o
© 7.2 Was any Justification given for the discount rate used?

8. Was an incremental analysis of costs and consequences of
alternatives performed? )

8.1 Were the additional (incremantal) costs generated by onc.eba'\!tematlve ove;

. another compared to the additional effects, benefits, or utilittes generaled?

19, Was allowance made for uncertainty in the estimates of costs
- and consequences? ) ]
9.1 If data on costs or consequences wera stochastic, were appropriate
statistical analyses performed? ) ] )
9.2 !f a sensitivily analysls was employed, was justification provided for the
- 2
ranges of values (for key study parameters)? )
a3 We?e study resulls sensitive 1o changes In the values (within the assumed
- range for sensitivity analysis, or within the confidence Interval around the
ratlo of costs to consequences}?

40. Did the presentation and discussion of study results include all
issues of concern to users? .
10.1 Were the conclusions of the analysis based on some overall Index or ratio

' of cosls to consequences (8.g. cost-effectiveness rat_lo)? If so, was the
 index Interpreted intelligently or In a mechanistlc fashion? .

10.2 Were ihe results compared with those of others who have Inw?stngated !h.a
same question? If so, were allowances made for potential differences in
study methodology? .

10.3 Did l);le study discuss the generalizability of the results to other settings and

atient/client groups? .

10.4 rl:))ld the study allude to, or take account of, olher. :mpon.ant factors In thz
cholce or declslon under consideratlon {e.g. distribution of costs an
consequences, or relevant ethical Issues)? _ . .

10.5 Did thg study discuss Issues of implementation, Slfch as the .feamblmy of

) adopting the ‘preferred’ programme given existing financial or olher
constraints, and whether any freed resources could be redeployed fo
other worthwhile programmes? ;

29

3.1. ELEMENTS OF A SOUND ECONOMIC
EVALUATION

1. Was a well—deﬁﬁed question posed in answerable form?

- - ) - » e
Such a question will clearly identify the alternatives being cor.nparcd ;nd t}} ©
viewpoint(s) from which the comparison is to be made. Questions such as,
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T a chronic home care programme worth it?’ and, ‘Will a commmunity hypertension s}

ot screening programme do any good?’ solicit the issues of to whom and compared v
. s . . h

. 1o whar. Similarly, questions such as, “How much does 1t cost to run our;ﬁ.

intensive care unit?’, and ‘What are the-costs and outcomes of adolescen; %

" Readers Y wish roeplicate the programme procedures being described.
3 3 . \ . . :
percfore readers should be provided with information allowing an identi-
The 4 e
feation of costs:
counselling by social workers?’ arc not cfficicncy questions because they fail
to specify the alternatives for comparison. (Sce Chapter 2 for & review of the |
basic types of cconomic cvaluation.) This is not 1o say that the questions dg
; not provide important accounting or managerment information; they may do it
| so, bur the answers to them do not by themscives qualify as cficicney 4
I slatements. : . w
.t A well-specified question, for cxample, might look as follows: ‘From the §.
viewpoint of (a) both the Ministry of Health and the Ministry of Gommunity and %
. Social Services budgets, and (b) patients incurring our-of-pocket costs, 15 a

{4 who docs what 10 whom,
. w whercs and
"a bow oftens

and cons cqueLces:

Lat arc the results?

5. Was there cvidence that the programmes’ cffectiveness had been

chronic home care programme preferable to the existing programme of institu- %
- tionalized, extended care in designated wards of general hospitals?’, Note that the 3
viewpoint for an analysis may be that of a specific provider or providing ¥

institution, the patient ox groups of patients, a third-party payer (public or 4

private), or socicty (i.c. all costs and conmscquences 10 whomsocver they

accruc). Obviously it is difficult for the analyst to consider cvery single cost 4
and conscquence of a health care programume to all mefnbers of socicty. Indeed, §
the “tipple effects’ of some programmes may be far-reaching and consideration §
of some items may have to be excluded for practical reasons. However, it is
important to recoguize that in considering tic use of the community’s scarce
resources, the viewpoint of the providing institution may often be too §

restrictive and a broader viewpoint should alse be considered. For cxample,

it may be that a programme is preferable from the socictal viewpoiut, but not 4

from. the viewpoint of the providing institution, In such a case the Ministry of |

wWe arc not interested in the cfficient provision of incffcctive scrvices, 1;:.
thost SCIVices which have been shown to do no more good thz}n harm (.y
cd with no treatment). In fact, we arc pot intercsted in

themsclves; OF COMPAT o g , fom TF
the provision of such services under auy conditions, cfficient or otherwise. [

something is 1ot worth doing, it ?': m')t worth doing 'wal'lf ’}'hcxcgog:,c if rt:l;;
cconoImic evaluation assumes clfccnvcln?ss, some indication ';1 ;11 fﬂm
validation of cffectivencss should be ‘given. It is nlso. possxlc ‘?11 e
officiency evaluaton may have been c01_1d1:1ctcd snnu‘ltancous y ‘»zl h e
cvaluation of cfficacy or offectivencss. This is the casc in gmy rando! e
triale of therapics which also include a cox&npanson of Lhc1 cos;s 0 e
cxpcrimcntal Programme and a control, which may b.c ba place c; o:i e
currently cxisting programunc. Note, hovwc‘vcr, that f:fﬁcxcncy cva gu e o;
by themsclves, arc incapable of cstablishiog cffectivencss. Precceden

simultancous cvidence of cffcctivencss is r::qx_lix:cd. Afrer a‘n, there ar;
efficient methods of ‘worscning the quality of lifc as well as 'unprcla:'nélg Crl !
I'hose wishing to kunow more sbout the methods of establishing whe

d than harm should consult Sackett e al. (1991).]

L Health may wish to consider giving an incentive to the providing institution to 1
o ensure that the socially preferred programume goes abead. The cxistence of f -
. t ! . different viewpoints was hightighted by Weisbrod ez al. (1980) in thcir study of § {
e 3 community-oricnted and hospital-based treatments for mental illncss. ; therapy does more goo

f L : 4. Wexe all the important and rclevant costs and consequences for
P 2. Was a comprehensive deseription of the competing alternatives given? cach alternative identificd?

Tven though it may not be possible or nceessary 1o mCASUIC and valuc all 0

' ' : i under comparison, a ful
the costs aud conscquences of the alternayves ¢
ones should be provided. Th

identification of the important and relevant
combination of information contained in the viewpoint statcx?ncnt and pro
gramme descripton should aliow judgement of whn.t spccxﬁf: cosis an
conscquences or outcomes it is appropriate 1o include ia Lihc anlysis.

Anoverview of the categorics of costs and conseguences that arc.rclcv_antf
an ccopomic evaluation of bhealth scrvices and programmes was glven 10 Fi
2.2, (This is prcséutcd again here as Tig 3.1.)

A clear and specific statement of the primary objective of cach alternative
programme, treatment, or scrvice is critical in sclecting among cost-
cffectivencss, cost-utility, aud cosi—benefit analysis us the type of cvaluation. |
) 10 be undertaken. A full deseription of the competing alternatives is essential 4§
! for three further rcasons: ' I

1. Readers must be-able to judge the applicability of the programmes to their
, own scttings.

' 2. Readers should be able to asscss for themselves whether any costs or
[‘ conscquences may have been omitted in the analysis.
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v

I addition, other value may be created by the programme (¢.g. reduction iy
anxicty) and resources may be {reed. Tor example, 2 vaccination programime
may free resources if fewer individuals contract the discasc and thus require
treatment. This was discussed in Chapter 2.

Given the wide range of costs and conscquencces judicated above, it may be
unrealistic to expect all relevant itemas to be measurcd and valued in the
analysis, duc to their small size or influence relative to e effort required to
measure or value them accurately; however, it is helpful to users to identify as
many rclevant items as possible. Tt is particularly important that the outcomcs
of interest be identificd clearly cnough for a reader to judge the appropriate-
ncss of the type (or types) of ccopomic evaluation chosen. “That is, it should be
apparcat:

e Y AT MR TR

S e v s

s

o whether a single, outcome is of primary ititerest as opposed to a sct of
OULCOImCS;

e whether the outcoines are common to both alternatives under copaparison, |
and;

e to what degree each programme is successful in achieving cach outcome of
interest.

o et

Similarly, it is important to know whether tlic conscquences of primary
interest are the therapeutic cffcets themselves (thus implymg cost-cf{cctive-
ness analysis if possible), the change in quality of lifc of paticuis and their
familics (cost—utility analysis), or the overall value created (cost—benelit
analysis).

B Tt {Cm sk

B

5. Werc costs and conscquences measured accurately in appropriate
physical units?

A

Whilc identification, measurement, and valuation often occur simultancously ¢
in analyscs, it is a good practice for users of cvaluation results to view cachasa X
scparatc phasc of analysis. Once the important and rclevant costs and ¥
conscquences bave been identificd, they must be measurcd in appropriate
physical and natural units. For cxawple, micasurcincul of the operating costs
of a particular 'screcening programume may yicld a partial list of ingredients such }
as 500 physical examinations performed by physicians, 10 weeks of salaried !
pursing time, 10 weeks of a 1000 square foot clinic, 20 hours of mcdical
rescarch librarian timc from an adjoining Lospital, cte. Similarly, costs borue ¢
by paticnts may be measured, for instance, by the amount of mcdication !
purchascd, or the number of times travel was required [or treatment, or the
time lost from work while being treated. ' )
Notice that situations in whicl xesources arc jointly used by one or more
programmces present a particular challenge to accurale micasurcment. How
much resource use should be allocated: 1o cach progranupc? And on what
basis? A comumon cxample of this i$ found in cvery hospital, where numerous

P
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clinical scrvices and programuacs share common overhead services (¢.g.
.crric POWEL> cleaning, and administration), provided centrally. In gener-
Cluﬁ re is 0O non-arbitrary solution to the measurement problem; however,
Blgcrscof ;csults should satisfy themsclves that reasonable criteria (pumber of
. rc feet, number of employccs, number of cascs, ctc.) bave been used 10
Sgua‘butc the CoOMMOB COSLS. Users should definitely ascertain that such
iliféd costs have been allocated, in.faf:t, o participz}ting scryif:cs or pro-
granuncs, S this is 2 COMMON OLUSSION I cval?latxons‘. (_Ihmcal SCIViICC
directors often arguc that small changes o the size of' their programumes
(up oF down) do not affect the consumption of central sexvices ..Soxnctuncs tis
even argued that overhead costs arc_u_naffcctcd b'yt the sexvice 1ts<.:1f. Hc?wcvcr
though tils argument mway be intuitively appealing {rom the vicwpoint of :

particular programme or scrvice director, the cxtension of this method to eacl

" Service i the hospital would imply that the totality of scrvices could b

Opcfatcd without light, heat, power, and sccretaries! (The allocation €
overhicad cOStS is discussed further i Chapter 4.) ) ‘ )

With respect to the measurement of conscquences, if th(t‘. xdcnmficanox_l“c
outcomes of intcrest has been clearly performed, then Sclcctl(?n of appz:opn:u
units of mcasurcment for programunc cffects should be relatively st_rmg-htf.ox
ward. IFor cxample, cffects might relate to mortality and be mca-sx%rcd in Lifle
years gaincd or dcaths averted; they might zc%atc 0 mor1?1d1ty and t
mcasurcd, for example, in reductions in disability days or improvemen
on some index of hicalth status mcasuring physical, social, or cmouon
funclioning; they may be even morc specific, depending upon rhf: altcx:n-t
rives under consideralion. Thus, pereentage increase in weight-beariog abili
may be an appropriatc natural measurciocnt umit for an c':raluauon of
physiotherapy PLOGrAUIC, while the number of correctly dxagno.scd.ca:
may be appropriate for a comparison of venography with leg scanning i 1
diaguosis of decp-vein thrombosis. ]

Clianges in resource use resulting from the cffects will be measurcd
physical units similar to thosc cmployed for costs. 'I‘hu_s the changces
utilization resulting {rom any particular programmc will likely be recorc
in pumubers of procedures, Or amounts of time, space, or cquipment. Chan
in the resource use by paticats will continue to be measured in amounts
miedication purchased, trips raken for treatment, and so forth. )

While the nature of changes in the quality of life may be described, LhJ
one casc where measurcment in objective, physicai, or natural unit
dilficult, although the consequence of somc surgical interveantions may
quantificd in nunber of complications. Towever, the adjustment of cffects
quality of lifc is usually a roatter of valuation, although we also discuss the
of quality of life scales in cost-cffectiveness analysis in Chapcr 5.

e e A e R W A T
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6. Were costs and consequences valued credibly?

'[he sonrces and methods of valuation of costs, benefits, and utilities should §

be clearly stated in an economicevaluation. Costs are normally valued in units §
of local currency, based on prevailing prices of, for example, personnel,

cornmodities, and services, and can often be taken directly from programme

budgets. All current and future programme COStS are normally valued in

constant dollars of some base year (usually the present), in order to remove the |

effects of inflation from the analysis. :

It should be remembered that the objective in valuing costs is to obtain an
estimate of the worth of resources depleted by the programme. This may
necessitate adjustments 1o some apparent Programme Costs (e.g. the case of
subsidized services or volunteer labour received by one programme instead of
another). In addition, valuation of the cost of a day’ of institutional care for a
specific condition is particularly troublesome in that the use of an average cost -
per day (the widely quoted per diem), calculated on the basis of the instiru- -
tion’s entire annual case-load, is almost certainly an overestimate or under-
estimate of the actual cost for any specific condition, sometimes by quire a 3
large amount. '

In principle and (with great effort) in practice, it is possible 1o identify,
measure and value each depleted resource (e.g. drugs, nursing time, light,
food, erc.) in treating a specific patient or group of patients. While this yields a
relatively accurate cost estimate, the detailed monitoring and dara collection -
are usually prohibitively expensive. The other broad alternative costing
strategy is 1o start with the institution’s fotal costs for a particular period
and then to improve upon the method of simply dividing by the toral patient-
days to produce an average cost-per-day. Quite sophisticated methods of cost
_ allocation to individual hospital departments or wards have been developed, '
as illustrated by Boyle er al. (1982) with respect to neonatal intensive care. An |
intermediate method involves acceptance of the components of the general per
diem velating to hotel costs (since these are relatively invariant across patients)
combined with more precise calculation of the medical treatment costs
associated with the specific patients in question. For an example of this
intermediate approach see Hull er al. (1982). Of course, the effort devoted to
accurate per diem estimates depends upon their overall importance in the
study; however, unthinking use of per diems or average costs should be *
guarded against. (This is discussed further in Chapter 4.) '

In valuation of preferences or utilities, we are basically attempting to
ascertain how much better the quality of life is in one health situation or
‘state’ compared with another (e.g. dialysis athome with help from a spouse or
friend versus dialysis in hospital). Several techniques are available for making |
the comparison; the important thing to note is that each will produce an
adjustment factor with which to increase or decrease the value of time spentin
healrh sitnations or “states’, resulting from the alternative in question relative -

-

ey e e, At T - 6 A LR T T

AL A o Ty R e T R e SR e A AR ESe SR AT N, AT

Bk B Tan T L

Critical assessment of economic evaluation 37

ro some baseline. The results of these analyses are usnally expressed in kealthy
years OF q}mlz‘ty—a(ljusred life-years gained, as a resulr of the programmes being
evaluated.

Two broad approaches to estimating health state preferences can be found
in the literamre. The first approach, outlined by Torrance (1986), emphasizes
the development of measurement methods and empirical testing on different
Populations. The other approach, ouﬂincd by Weinstein (1981), places
emphasis on the estimation of preference scores by a quick (and inexpen-
sive) consensus-forming exercise, and then undertaking extensive sensitivity
analysis on the chosen scores to see whether study results change if the chosen
estimates are varied. We see a role for both approaches. The latter approach is
aseful in getting decision-makers to think about resource allocation problems
and is, in fact, relatively quick and inexpensive. The measurement approach is
useful in highlighring the fact that different actors (doctors, policy-makers,
patients, and the general public as taxpayers) may have different preferences,
and is clearly crucial in situations where the study result is sensitive 1o the
preference scotes assigned. (An example of such a case arose in the study by
Stason and Weinstein (1977) on the economics of hypertension therapy. The
study result was sensitive to whether it was assumed that the side effects of’
antihypertensive drugs constituted a one or two per cent reduction in health
status.) .

Since the measurement of preferences in health is still a relatively new field,
there are many unresolved issues which readers of cost—utility analyses should
note. Users of such analyses will probably want to know, at minimum, whose
preferences were used to construct the adjustment factor — the patient’s, the
provider’s, the taxpayer’s or the bureaucrat’s? If patients’ preferences have
not been employed, we may want to assure ourselves further thar the persons
whose preferences did count clearly understood the characteristics of the
health state, either through personal experience or through a description of
the state presented to them. These issues are taken up in Chapter 6.

Many of the same issues arise when estimating willingness-to-pay, either
for a change in health state or for the overall impact of the programme in
question. These issues are taken up in Chapter 7.

One of the important consequences of health care programmes is the
creation of healthy time. The valuation of this item poses difficulties.
Indeed, its categorization, under changes in health state or patient and

family resources freed is uncertain. The reasons for this are as follows.

- The value of healthy time can manifest itself in a number of ways. First,
living in 4 berter health state has a value o the individual in its own right (e.g.
less pain, better quality of life). Secondly, healthy time can be used in leisure.
Thirdly, healthy time can be used for work, which generates income for the
individual and productive output for society.

* In a CEA, the measurement of the effects (If) does not capture the valie of
healthy time. Therefore, if it is to be included it would have to be estimated
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separatcly, as an clement of the paticnt and family resources freed. In a CUA
or CBA, where we arc attcmpting to value the Conscquences of the pro-~
gramme, we might cxpect that the value of living in a better health state is
capturced in the preference score (U), o the willingness-to-pay (W). The value
of healthy time in leisure is probably also capturcd in (U) or (W), as 1t is
closcly linked with improved quality of life.

Whether or not the valuc of using healthy time for worlk is also included in
(U) or (W) probably depends on how the scenario (used for valuation) is
written. It may be possible, for cxample, to ask individuals to imaginc that
their income would not be affected by their health state, since this is covered
by uncmployment insurance. In such a casc, an analyst undertaking an
cvalnation from a socictal viewpoint may wish to include a scparate cstimate
of productivity gaios to socicty if a persons health state is imaproved. If so, it
would be important to cusurc that the person did not include this in their own
valuation, so as to avoid double counting. o

Of course, healthy time can also be consumed by a programunc if it requires
the individual to spend time seeking or undergoing treatment, perhaps in
hospital. In a CEA, the value of healthy time Jost would have to be estirnated
scparatcly.

Tn a2 CUA or CBA, the way forward would again depend on how the health
state sceonario is described. If the description contained clements of the
process of undergoing care (c.g. you will be admitted to hospital for seven
days for treatment), this may be rcflected in the preference score (U) or
willingness-to-pay (W). Otherwise, the value of healthy tine lost in therapy
may have to be cstimatced separatcly.

Thercfore, we have another cxample of where the asscmbly of components
(building blocks) in the analysis is partly dependent on how they arc measured
and valued. In conducting an cconomic cvaluation from a socictal perspective,
it is important to avoid both zero-counting and double-counting. Of course,
the cstimation of global willingness-10-pay (W) avoids the problema of
categorizing the value of healthy time, cither as a componcnt of the change
in health statc or as a componcnot of patient and family resources freed. Rather,
the challenge of this approach is o cnsurc ihat individuals appreciate all the
elements of value created and resources consumed by a health care pro-
gramime, so that this is reflected in their valuation. (W").

7. Were costs and consequences adjusted for differential timing?

Sincc comparison of prograpues or services must be made at onc point in -

time (usually the present), the timing of programunc costs and corsequences
which do not occur catirely im the prescut must be taken into account.

Diffcrent programunes may have different time profiles of costs and con-

sequences. For cxample, the primary benefits of an influcnza immunization
orogramme are immediate while thosc of hypertension screeniiig occur well into
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he future. The time profile of costs and consequences may also differ within a
single programme; the costs of the hypertension screening programme would be
jpcurred i the present. Therclore, future dollar cost and bencfit streams are
redu‘écd or ‘discounted’ to reflect the fact that dollars spent or saved in the future
should not weigh as heavily in programme decisions as dollars spent or saved
today. This is primarily due to the existence of zime preference. That is,
individually and as a socicty we prefer to have dollars or resouxces BOw as
opposed to later because we can benefit from them in the interim. This is
cevidenced by the existence of interest rares (as well as the popular wisdom about
<5 bird in the hand?”). Moreover since zine preference is not exclusively a financial -
concept, discounting of outcomes should also be undertaken in cost-effective-
ness and cost—utility studies. (Weinstcin and Stason 1977). The mecchanics of
discounting and e choice of discount rate arc discussed in Chapter 4.

3. Was an incremental analysis of costs and conscquences of
alternatives pexformed?

For meauingful comparison, it is nccessary to cxamine the additional costs
that onc SCrvice or programme imposcs over another, compared with the
sdditional cffccts, benefits, or utilitics it delivers. This incremental approach
to analysis of costs and conscquences can be illustrated by reference to one of
the cxamples cited in Chapter 2, namcly strategics for the diagnosis of decp-
vein thrombosis DVT) (Hull ez al. 1981).

Table 3.1 shows the costs and outcomces (in terms of correct diagnoscs)
generated by two altcrnative strategics: impedance plethysmography (IPG)
alone versus IPG plus out-paticnt venography if impcedance plethysmography
is ucgative. (IPG is a nou-invasive strategy, whercas venography, the
diagnostic ‘gold standard’ fox DVT, can causc pain and other unplcasant
side effects.) Although onc could compare the simple ratios of costs to
outcomes for the two alternatives, the correct comparison is the ooc of
incremental costs over incremcntal outcomcs, since this tclls us how much
we arc paying (for each cxtra correct diagnosis) inadding the cxtra diagnostfc
test. In this case the relevant figurc is thercfore $4781 per correct diagnosis,
not tic average {igure for the second progranuue, $3003 per correct diagnosis.
It may be decided that $4781 is still a pricc worth paying; however, iris
important to be clear on the principle since carlier (in Chapter 2) we pointed
out that, in the casc of screening for cancer of the colon, there was a big
difference between the average cost (per case detected) of a protocol of six
scquential tests and the incremental cost of performing a sixth test, having
already donc five (Neuhauser and Lewicki 1975).

Similar incremental analyses could be performed if the cffects were in ycars
of lifc-or healthy years. These can be illustrated graphically on a four quadrant
diagram known as the cost-¢ffectiveness plane (Black 1990). (Scc Box 3.2)



Table 3.1. TLconomic evaluarion of alternative diagnostic strategies for 516
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patients with clinically suspected deep-vein thrombosis*

Programme Costs Outcomes Ratio of cost
($ US) (No. of correct  to outcome
diagnoses) ($ per correct
I diagnoses)
1. IPG (alone) 321 488 142 2264
2. IPG plus our-patient 603 552 201 3Q03
venography if IPG
negative
3. Incrément 282 064 59 4781

(of Programme 2
over Programme 1)

ADarta drawn from Table 1, Xull e al. (19813, by permission.

compeling programme.

Ay

Intervention less effective and
more costly than O

Box 3.2. The cost-effectiveness plane

In the diagram the horizontal axis represents the difference in effect between the
intervention of interest (A) and ihe relevant altemative (O), and the vertical axis
represents the difference in cost. The altemative (O) could be the status quo or a

If point A is In quadrants Il or 1V the choice between the programmes is clear. In
quadrant Il the intervention of interest is both more effective and less costly than the
altemative. That is, it dominates the alternative. In quadrant IV the opposite is true.
In quadrants § and I}l the choice depends on the n']aximum cost-effectiveness ratio
one s willing 1o accept. The slope of the line OA gives the cost-effectiveness ratio.

Cost difference t

o+

A

Intervention more effective
and more costly than O

Effect

Intervention less effective
and less costly than O

i

Adapted from Black (1980}

+  difference
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In practice the impact of most interventions falls in quadrant 1. That is,

" . ¢hey add to cost but increase effectiveness, ccrtainly when compared with no

mteerrmon Let us therefore plot the data given in Table 3.1 {see Fig. 3.2).

- Here We only show quadrant I and the slopes of the lines from the origin give

(he average cost-effectiveness ratios for the two programmes, which are $2264
and $3003 per case detected for A and B respectively. The incremental cost-
effectiveness ratio ($4781 per case detcctcd) is given by the slope of the line
joining points A and B.

Tigure 3.2. Average and incremental cost-effectiveness ratios

Costs (C)
5, 1000
(5. s) B
600 = e {C=603522)
. : : i (E=201)
S
i Q)QQQ) ‘;\‘b 5
300 [T Y A ;
N © 1 (C=821488)
ok 1 (E=142) 5
) y by '
0 50 100 150 200
Effects (E)

(Cases detected)

9. Was allowance made for uncertainty in the estimates of costs and
consequences? .

Livery evaluation will contain some degree of uncertainty, imprecision, or
methodological controversy. What if the compliance rate for influenza

vaccination was 10 per cent higher than considered for the analysis? What

if the per diem hospital cost still understated the true resource cost of a
treatment programme by $100? What if a discount rate of six per cent had
been used instead of two per cent? Or what if indirect costs and benefits had
been excluded from the analysis? Users of efficiency studies will often ask
these and similar questions; therefore, careful analysts will identify critical
methodological assumptions or areas of uncertainty. FPurthermore, they will
often artempt to rework the analysis (qualitatively if not quantitatively),

- employing different assumptions or estimates in order to test the sensitivity

of the results and conclusions to such changes. If large variations in the
assumptions or estimates underlying an analysis do not produce significant
alterations in the results then one would tend to have more confidence in the
original results. If the converse occurs, more effort is then required to reduce
the uncertainty and/or improve the accuracy of the critical variables. In either

v ey
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casc, this sensitivity analysis is an important element of a sound economic
cvaluation. Sensitivity analysis is discussed further in Chapter 5. zccording tO birth-weight class (5 per cent discount rate)®

Up until recently most of the data presented in cconomic cvaluations have e
been detenministic (i.c. given as point estimatcs). Thercfore, sensitivity analysis h Period

" fable 3.2. Measures of cconomic cvaluation of nconatal intensive care

Birth-weight class

has been the primary method for allowing for uncertainty. Howcever, today more ; 1000-1499 g 500-999 4
cconomic evaluations arc being conducted alongside clinical trials. Here the data f %
are typically stochastic (i.c. having a mcan and varig.ur.:c). F‘or .thc stochastic i o bospital dischargc®
clinical data it is customary to performn tests of statistical signilicance, or to ; Costjadditional survivor at 59500 102500
‘prescat confidence intervals around the estimates of clinical effcet. This would 3 - pospital discharge -
) also be an option for the resource usc or cost data; for exarople, statistical tests 5

v : could be performed to detexmine whether or not the mean lengths of stay or tota] To age 15 (projected)

] i costs for two txeatments were indeed different from onc anotier. Cost/life-ycar gaincd 6100 12200

i Thercfore, in principle uncertainty in the estimates of costs-and consequences Cost/QALY" gaincd 7700 40100

ff can be allowed for by scnsitivity analysis, statistical inference, or some combina- )

% : tion of the Fwo approaches. This issuc is explored in more detail in Chapter 8. Tuci::/‘ililfg)fz;; C;Zizc a 2900 9300

i Cost/QALY® gained 3.200 22 400

' 10. Did the presentation and discussion of study xcsults inciude all i

i issues of concernx to users? A Net cconomic benefit

i . 3 (luss)flive birth (2 600) (16 100)

L | Tt will be clear from the forcgoing discussion that the cconomic analysthas to § Net cconomic cost/life-year gained 900 7300

i make many methodological judgements when undertaking a study. Faced 2 Net economic cost/ QALY® gained 1000 17500

! i with users who may be nlamly thI’CSEC‘.d‘ in the ‘bottom line’ — ¢.5- “Should we ' . *ynlues are expressed i 1978 Canadiau dollncs. Multiply by 0.877 to calculate equivalent 1978 US dollars.

f buy a CT scanner’ — how should the analyst present the resulis? ! ®All costs and elfects occurred in year one. :

ok Decision indices such as cost-cffectiveness and cost-benefit ragos are a - QALY denotes quality-adjusted lile-yeaz.
o . (From Boyle ef al. (1983), by permission.)
: . uscful way of summarizing study results. However, they should be used with § .

care for, in interpreting them, the uscr may not be completely clear on what i Finally, 2 good study should begin to help the uscr interpret the results in
has gonc into their construction. Some analysts give a range of results. For E the context of his or her own particular situation. This can be donce by being
example, in their cconoruic evaluation of neonatal intensive care for very-low- § explicit about the vicwpoint for the apalysis (an carlicx point) and by
birth-weight infants, Boyle er al. (1983) compare the results for infants below i judicating how particular costs and benefits might vary by location. For
1000 g and from 1000-1500 g in terms of costs to hospital discharge, costs and § example, the costs of instituting day-care surgcry may vary, dcpending on
consequences to age 15, and costs and consequences for lifctime (Table 3.2). x whetlicr 2 purpose~built day-carc unit already exists or whether wards have to
They lcave it to the users of the study to decide on which index (or indices) i be converted. Similarly, the bencfits of day-care surgery may vary depeading
nconatal intensive carc should be judged, since the different micasures on whether, in a particular location, there is pressurc on beds and whether
incorporate different value judgements and varying amounts of precision. beds will be closed or left empty (Russell ez al. 1977). Obviously it is
(For examople, the index of ‘net cconomic benefit” includes production gains/ I impossible for the analyst to anticipate every possibility in every location,
losses, and the index of ‘cost per quality-adjusted life-year” incorporates the f but one limitation of economic evaluation techniques (discussed in Scction
preferences for health states of a sample of the local population.) This Jeads to .t 3.2) is that they assume that freed resources will be put to-other beneficial
another general point, namely it is important for analysts to be as explicit as | uses. Bvaas and Robinson (1980) arguc that in the casc of day-care surgery the

L possible about the various judgements they have made in carrying out the § full ccouomic pay-off may not have been obtained in at least one Canadian

Lol study. A good study should leave the user more (rather than less!) aware of the E bospital. .

by various technical and value ‘judgements necessary to arrive at resource ¢ The preseatation, interpretation, and usc of ccouomic evaluation results

[ i allocation decisions in health care. & raise a number of practical issues. For example, can the results (c.g. cost-

l HE E clfectivencss ratios) from diffefent studies be meaningfully comparcd; can

L E| !l | & results of studics be gencralized fror one sctting, or country, to another; can
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guidelines for good practice in the presentation of resnlts be specified? These

jssues will be explored in Chapter 9.

3.9, LIMITATIONS OF ECONOMIC EVALUATION
TECHNIQUES

Our main purpose in this chapter is to make the user of economic evaluation

results more aware of the methodological judgements involved in undextaking -

an economic evaluation in the health care field. In Box 3.1 we have

consolidated the points made in this chaprter into a suggested check-list of :

questions to ask when critically assessing economic evaluation results. Some
of these questions signal limitations of economic evaluation techniques. For
example, economic evaluation techniques rely on the establishment of
programme effectiveness. In addition, there are several other limitations of
which users should be aware.

. Of primary concern from a policy viewpoint is the fact that economic

evaluations do not usually incorporate the importance of the distribution, of R

costs and consequences, among different patient or population groups, into

the analysis. Yer, in some cases, the identity of the recipient group (e.g. the -}

poor, the elderly, working mothers, or 2 geographically remote community)
may be an important factor in assessing the social desirability of a service or
programme. Indeed, it may be the motivation for the programme in the first
place. Although it is sometimes suggested that differential weights be attached
to the value of outcomes accruing to special recipient groups, this is not
normally done within an economic evaluation. Rather, an equitable distribu-
tion of costs and consequences across socioeconomic or other defined groups
in society is viewed as a competing dimension upon which decisions are made,
in addition to that of efficient deployment of resources. ’

A more subtle, yet important, point is that the various forms of analysis
discussed above embody different equity criteria. For example, cost—benefit
analysis values health outcomes in terms of individuals’ willingness-to-pay.
Sometimes willingness-to-pay may.be constrained by ability to pay and
therefore valuations are dependent on the existing income distribution. On
the other hand the simple aggregation of QALYSs in a cost-utility analysis
implies that QALY is being valued the same no matter 1o whom it accrues.
Therefore, in reality it is difficult to divorce equity considerations from the
economic evaluation and analysts should be aware of this when selecting 2
particular analytic technique.

It should also be noted that economic evaluation techniques assume that
resources freed or saved by preferred programmes will not in fact be wasted

but will be employed in alternative worthwhile programmes. This assumption

warrants careful scrutiny, for if the freed resources are consumed by other
ineffective or unevaluated programmes, then not only is there no saving, but

e it I
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“overall health system costs will actually increase without any assurance of

addirional improvements in the health sratus of the population.
Finallys evaluation of any sortt is in irself a costly activity. Bearing in mind

" that even. @ cost=benefir analysis should be subject 1o a cost—benefit analysis, it

seerns reasonable to suggest that economic evaluation techniques will prove
most useful in sitnations where programme objectives require clarification,
the competing alternatives are significantly different in nature, or large
resource commitments are under consideration.

3.3. CONCLUSIONS

In these introductory chapters, we have tried to assist nsers of economic
evaluations in interpreting evaluation studies and assessing their usefulness
for health care decisions, or for planning further analyses. The rationale for
economic evaluation, its fundamental characteristics, and the basic types of
economic evaluation were described in Chapter 2. In Chapter 3 we have
identified and discussed 10 questions which readers of economic evaluations
can ask in order to critically assess a particular study; a check-list of these
questions is given in Box 3.1. :

_Our intent in offering a check-list is not to create hypercrirical users who will
be satisfied only by superlative studies. Itis important to realize, as emphasized
at the outset, that for a variety of reasons it isunlikely that every study will satisfy
all criteria. However, the use of these criteria as screening devices should help
users of economic evalaations to identify quickly the strengthsand weaknesses of
studies. Moreover, in assessing any particular study, users should ask themselves
one final question, ‘How does this evaluation compare with our normal basis for
decision-making?> They may find that the method of organizing thoughts
embodied in the evalnation compares well with alternative approaches, even
bearing in mind the possible deficiencies in the study.

3.4. CRITICAL APPRAISAL OF
A PUBLISHED ARTICLE

MARK, D. B. et al. Cost-effectiveness of thrombolytic therapy with
tissue plasminogen activator (t-PA) as compared with
streptokinase (SK) for acute myocardial infarction (AMY)

New England Journal of Medicine 1995; 332z 1418-24

1. Was a well-defined question posed in an answerable form?

+

_X YBS NO _ CAN'T TELL
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The authors cxplain the context of their study, which is that some observers
bave qucstioned whether the improved survival rates observed in tae GUS-
TO study (2 multicentsc, randomized clinical trial; comparing t-PA with SIQ However, in order to calcul . ) .
arc worth the substantial additional cost (p.1418). A : Frecti ’ I atc the life-ycars gaincd, the denominator in the

The authors statc that they conducted a cost-cffectivencss analysis t0° CQSt—dc CC;Vf:n.css ratio, 1t was .llccc;sary to extrapolate beyond onc year. This
comparc the value of «PA treatment with that of streprokinase (p-1418). : was done. y,.(l).a C_Qx prop Omonal-_hazuds model bascd on the experience of

They statc that they used a social perspective to identify relevant costs, 4379 pa'nﬁ:ms m the Duke Caxdiovascular Discasc Database (giving 22
although indixcct costs (¢-B- time lost from work) and non-medical costs were ex U%fj;) 1“‘99“ from one to 15 years) and; (i) a statistical extrapclation for
ot jncluded (p. 1419). The reasons for exclusion of some relevant costs arc ; the tail of the survival curve (beyond 15 years) (p-1419).

pot given. The reader would have to asscss whether the exclusion of some E A nu'nlbcr of asswmptions were nccessary for the extrapolation, the main
costs biases the results. . + onc belng t.hat the bazard of death after one year did mot depend on the
brombolytic agent received (i.c. that the survival cuxves of the two treatment
: groups were parallel).

Jhlcf?3§° of 1.1 P?I cent, or 11 per 1000 patients trecated) than SK-treated
paucms_. )

2. Was a comprchensive description of the competing alternatives E

given (i.c. can you tell who, did what, to whom, where, and how . . )

often)? : ’ : 4. Were all the important and relevant costs and consegquences for
© each alterpative identificd? )

X TYBS NO CAN'T TELL

YES ______NO __X__ CAN'T TELL

Details are given of the GUSTO study which compared four diffcrent As mentioned above, ch . .

regimens: accelerated tissuc plasminogen activatox (+-PA), streptokinase with 4 wore cxcluded. This : Cbazl:;%cs n alf’mducu"c output and non-mcdical cost:

intravenous heparin, SIK with subcutancous heparin and a combination oft- ¢ cffccti';cncss r;tio bul'zr‘?c 2 hy gl cs no substantial diffcrence to the cost:

PA and SK. Accelerated is defined as the administration of t-PA over a period ¥ Ome arca whor N thcs:: 1s hard to tell. o

of 1.5 hours, rather than the conventional period of three hours (p.1418). The 7% croko, Tn the first 30 dCOStSa;OUId be important 1s 1 disabling, non-fata

alternatives for the cconomic study arc accclerated t-PA and SK. o du.cc da . ~days after treatment in the GUSTO study, t-P/
For furher details the reader would have o consult the GUSTO clinical It]rrcat od. : ner n1crcéiasc'of onc disabling non-fatal stxoke per 1000 paticnt

study. However, onc can infer a hospital setting as SK can only be adminis- imp act)o;;;(r’giipj;cmc‘;'lgil the rate with SK. Thc' auf.bors i.t_:wcstigatc th

tcred in hospital. Onc important factor is the period of time, post-AMI before for thic t-PA group in ; costs and ovcr:'zll xeduction in the life cxpectanc

paticots reccive thrombolytic therapy. This has been shown 1o be important inpact on he co SI?CECCdiZHSIUVltx zu;alysm (see below). This has a mode:

in previous studics, but no details are given here. ' ol cost ness ratio for t~-PA. The irapact could be greater
1n addition, some subgroup analyscs arc performed, by age of parient and 4 osts were considered.

Jocation of infarction. Iraplicitly these represent additional alternatives for i

-—— e

cconomic analysis, although they arc not the major altcrpatives being | , 5. Were costs and consequences racasurcd accurately in appropriate
cxamined. % - physical units?

3. Was there evidence that the prograoumcs effectivencss had been ‘ X YES NO CAN’T TELL
cstablished? . : 4 _— .

Tlcllc use of medical resources during the initial hospitalization was mc
X YES NO _ CAN'T TELL i ic\)lrz for all the US S’jlubJCCtS (23,105) in the GUSTO study. Resource usc1
—_ — i Izc year was cstimated for a xandom sample (2600) of the survivi
. . ik nember olR . ]
The primary clinical cudpoint, survival 0 one yeah was cstimated in the % are gi;:xi f{f,}i Zl‘;ogort'l;g%s was donc by telepbone survey. (These de
randomized coutrolled trial, represcuting the strongest form of evidence. One .4 > P )

. 1 . Many of the dat i . .- .
year after carolmcent, paticnts who received t-PA had ahigher survxvz;l ratc(an i . restin g]; tatis t;:caflyi zzﬁf:l:;;lmlt zafi;fu?ciﬁiiﬁz ?{%‘;g ifpif:f;!atz f
. . cscri

et e =
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means are more informative, as in planning (say) hospital bed
ant to know about the tail of the distribution. However,
first year was generally similar for the two
oups, so did not enter in the incremental cost-effectiveness ratio.
Resource use beyond one year was assumed to be the same for both groups.
ithough telephone surveys may not be the ideal method of determining
source use, practical considerations would seriously limit other methods.
verall, the authors provide an accurate measurement of resource use.
The main consquence of therapy (life years gained) was estimated by the

ethods described abov;.

‘& puUrposes,
ovision, it is import
e resource coasumption in the

‘Were costs and consequences valued credibly?
(for costs)
¥ CANT TELL

(for consequenacs)

X YRS NO

Yealth state preference values were measured in structured telephone inter-
jeves one year after treatment by the time trade-off method (p.1419). Thus, the

uality of life impact of some morbidity, particularly that caused by strokes, may
ave been missed if these patients were unable to complete the interview.
the result of the smdy.

Yowever, it would beunlikely to havea major impact on
ysis are given in Table 1 of the paper.

The unit costs (prices) used in the anal
Chese were a mixture of costs (from Duke University Hospital) and charges
Medicare DRG reimbursement rates). Two approaches were used to
sstimate the costs of the thrombolytic drugs, since these had 2 major impact

snthe results.

7. Were costs and consequences adiusted for differential timing?
j ¢ g

NO CAN'T TELL

X _YES

rvival and costs were discounted at an annnal rate of 5 per cent

Roth su
nventional practice.

(p.1419). The zuthors state that this is consistent with co

8. Was an incremental analysis of costs and consequences of

alternatives performed?

X YES NO - _____ CANT TELL

All the cost-effectiveness ratios presented in the ]';Japer are

1-PA relative to SI. The primary an
life saved of $32,678.

incremental of
alysis gave an incremental cost per year of
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9. Was allowance made for un i ;
certainty in the esti
consequences? ‘ timates of costs and

X YES NO

CAN’T TELL

A number of one-way sensitivi
. i , : ty analyses were performe i
varying survival and costs in both the short and fhc long-ir?nhES: gllgltuifi

group, such as:

. o .
o taIcu? gthe 95 A:. confidence interval for the 1.1 per cent increase i
survival, as estimated in the clinical trial: 7 oneye
o reducing life'expéctancy or as i . ves
suming that th i
g g e survival curves converge after
® ass'nrmx?g that the (non-significant) increase in one year costs of 1-P
(excluding the cost of the drug) did truly exist of m-PA
& assuming that the non-signifi i in cot
cant increase intai
e : In costs was maintained beyond
¢ assuming that the price for t--PA
i -PA was much lo i
Erxopesn pries), wer (e.g. the same as a typical

In addition, sensitivity ‘
analyses were conducted i
: L on the impac i i
str;{ccsf] an(} leaving costs and consequences undiscounted pact of disabling
‘1n , . B . - - "
. thi };,0 ; ;ce;}unl{ty—of-hfc a.d]ustmcnt is presented as a sensitivity analysis
e et ;;tg;;ncss 1rzmo. "The incremental cost-effectiveness ratio
N per life-year gained to $36,4 ‘
e ‘ de-y ;402 per QALY.
musegte}?:ii:;lérthc alitllxors highlight the changes in assumptions that would
t emental cost-effectiveness rati i ‘
$50,000 por T yesr gen 10 to rise above a threshold of

10. Did the presentati i
: ation and discussion o i
issues of conecern to users? * St_lldY results include all

X .
| YES NO CAN’T TELL
th;I‘l;Z Sggliﬁi tmtcliude a falr!_y iiuII discussion of the results. They introduce
e ot Conn_(o ! e ;1ppcr limit for an acceptable cost-effectiveness ratio
el < rsial, bu't values of more than $100,000 per year of life
. generally considered too high (p.1422). Most esti he
m(':;;menral ratio are less than $100,000. ' eetmates of the
Cauﬁocu ;‘;thzr:n j'tateﬂ‘d:ia.t thcir.subgroup analyses should be interpreted
. jn:; rcme‘n]torl' finding, w.hlch pcrhz{ps may seem counter-intuitive, is
Frrom e 2 cost—e)f:fectxvcness ratios for treatment by 1-PA are m:)re
‘ or the older patients (especially those above 60 years old). This is

—_——_—
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~ because the younger paticnts have the lowest one~year mortality rates and the

smallest increases in survival due to treatment with t-PA. The clinical and
social implications of this finding arc not explored.

Another issuc, not explored in the paper, is whether the findings are
generalizable beyond the trial and transferable to other scttings. For exam-
ple, the accelerated usc of t-PA may not be achievable in some hospitals. In

addition, other papers commenting or the GUSTO study have pointed out '

that the US paticnts (56% of total recruitment) were managed differently
from the non-US patients in a number of ways, including greater use of
invasive revascularization such as PTCA and CABG, and greater use of non-
protocol medications (van der Verf et al. 1995). '

This could lead to differences in costs and, in addition, the mortality
reduction with t-PA was greater in the US (1.2% absolute decrease versus
0.7% clsewhere). However, the test for treatment-by-country interaction was
not significant.

Finally, the costs of resources could vary from place to place, so overall, it may
not be wise 1o assume that similar results would be found in other locations.
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