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Overview of this Learning Pack

Purpose

This lcarning pack has been produced by the
LIGHT canscrtium and Is primarily almed at
policymakers  andd  programme  managers
based in-country,

The purpose of the pacl is to provide the
reader  with an  accessible  route  to
irelfamiliarising themselves with concepts of
health economics that commonly arise in
health-policy  discussions. We bealieve that,
when communicating research, we have aur
Lest discussions when all stakeholders share
a cammon understanding of the central
concapts. This resource pack aims to provide
newcomers toe health economics with a
valuable foundation across several ke icleas,
while also assisting in complementing and
updating understanding amang readers with
saMme prior expasure.

Ultimatelhy,  through  supporting more
researchers and stakeholders to partalke in
effective and constructve policy discussions,
we can ensure the best decisions are made
relating to  future  investment in TB
interventians.

How Lo use

Health Economics i a large and growing
discipline, the learnings of which could today
fill & boakshelf. This pack cannot be scen as a
farmal intraduction to health ccanomics, nar
I5 it intended to be Maorcover, (E s & sclect
intraduction to some koy concepts Lo provide
a bascline understanding far engaging with
health  ceonomic rescarch. The  backlcL
assumes no prior knowledge of the discipline
ard is wrillen in a slraighl-Tarweard manner,
inlraducing specialisl Lerms when Tirsh used,
and minimising the use of outside jargon

where possible,

Sections arc arrangoed such that the pack
follows  logically from start ta Finish,
introducing ideas that build upon those that
came before. As such. concepts appear in a
different order to that which they might in
larger health economic textbooks. However,
all sections are clearly abelled and signpostad
in the contents page and throughowt, with
the understanding that many readers will
prafer to 'dip in and aut’ at indivicual
sections.

This learning pack can be downloaded in ics
entirety T improve genaral knowledge on
health ecomnomics or a5 separate chapters,
Topics are mostlhy covered in basic detail,
egiving definitions and brief explanations,
often along with intuitive examples with a
focus in the tuberculesis field but illustrative
for other health areas. Throughaut the
learning pack. the reader is directed to other
papers and sources for further reading, to
learn more about a specific topic should they
with, however these references are in no way
exhaustive. The LIGHT team would be happy
to provide additional references if requested,
andl to direct the reacer {o recent studies
related to tuberculosis or otherwise,

Ongoing development

This  resource has  been designed 35 a
weerrking  docuomend’, and so 0 Lhenrse oare
additional cancepls [hal you'd lke o see
explored, or areas which vou Teel deserve
additicnal attentian, please do ot a memiber
of the LIGHT team khow, of get in touch
directhy (owan tomenyElstmed.ac ik,

All comments are weleane.
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Introduction to Health Economics

n Introduction to Health Economics

Chapter
Summary

o What is Economics?

the kind of work a health economist might do.

Feonamics is a social science concerned with
heywe Things are produced, shared, and osexd.
The 'things' in an economy are Iypically
refermad [ooas goods’ when we can ses, laeal,
ar lawch Ihern, znd 'services' when we can'l.
Foonamists lend 1o reler [0 our osage al
poods and services as ‘consumplion’, and The
salisfaclion we gzin Iram Lhis consumplion is
learrrieaed 'wlilily'

Econamics is & broad disciplinge which has
arown aver hiundreds of wears, spreading into
many branches of ceconamic theory, cach of
which makes different assumpticns  about
how  poaple z2cl, comprising 2 range of
philosophics aboul The besl way Lo, prodoce,
divide:, and share for distribele’) goods and
BRIV,

Feonamisls  are allen inderesled i The
respurces required lor crealing goods and
providing services. These resoorces include
labicsur, landd, and alher inpul goods {noremally

called 'capilal ).

Fut simply, econemics can be thought of as the
stody of cholces, That Is, cholces about wht o
do with scarce resources, when these resources
have more than one use,

While: Lypically  peaple may Think ol The
discipling: of cconomics in lerms al ‘money’,

and  associale L owilh business, linance,

H{Z[ZIZ]U[IL.'-]['IIZ'.'E' arird CAATAITIE e, BRI

analysis is applied Throsghoul many areas al
engineanng,  aeducalion,

sociely, inchading,

governmenl, warlare, Tha enwvironmenl, and —

al parLicular inleresl 1o us— healthoare.

This sectioh Introduces: some: common ecobomic tenms
and principles, outlines how health and heatthcare differ
frem othcet goods and services, and provides an idoa of
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When a shopkeeper decides at what price to
zell an item. this will depend on how popular
the item i5 ithe demand), and how 2asily they
can pet hold of the item (the supply), These
concepts are central to economics and have
peen studied throughout histary.

That being said, certain principles that usually
apply within usual markets don't work as well
when the poods we're dealing with are health
and frealtfoare,

Many consider the hirth of health economics
to hawve been in 19463 catalys=d by a paper
written by the economist Kenneth Arrow in
the American Economic Heview. Aprow's
paper focusses on the healthcare industry
and sets out @ number of factars which - in
his words - ‘establish @ special ploce for
medical care in ecanmmic analysis',

Demand

Let's firstly consider the unusual aspects of
heealth from the demand sice,

ﬁ;&- Unlike our demanc for goods such as food or

clothes. our demand for health care s
irregular and unpredictable: we don't choose
wher we fall il or wihat illness swea fall il to.

B Many non-health goods we might at some

point purchase {a television, a boak, a
bicwcle...) we could typically forgo and carry
on with our lives, This is rarely true of health
care. In the weorst instances, not receiving
health care can lead to disability and death.

As far as poods go. more so than almost
anvthing else, health care is essential,

H.;; Mewvertheless, providing health care often

requires a Iot of rescurce and can therefore
be wery expensive, This combination of
essential anc expensive can be catastroghic.

Supply

B Let's consider the example of purchasing a

mobile phone, Gefore entering the phone
shop, consumers are able to prepare by
researching the specific characteristics of
each model on the market. This kind of
preparation. howewver, is rarely possible when
a person enters the doctor's surgery. This
imbalance in knowledge is referred to as
asvmmetry of information'. As patients. we
are reqguired to trust cur doctorss, placing our
care in their hands.

~If we apain take the example of buving a

mobile phone. it's reasonable to assume that
throughout the exchange, the owner of the
phone shop is predominantly leeking out for
their own interests, just a8 we as customers
are leoking out for ours. This is <learly quite
different from the dvnamic at the doctors,
Coctors are of course bound by ethical codes
of conduct - after all, it weould be outrageous
to think a doctor is treating us  based
exclusively on their own self-interest, rather
than guided by our medical meed,

ﬁj& Finally on the supplv-side, we can <onsider

the commitments it takes for a doctor to
become gualified. Hot everyone is able to
become a doctor, and even among those with
the potential and determination, sadly niot all
can afford the inwestment. Economists term

such impadiments ‘barriers to market entry’,
8



1 Introduction to Health Economics LIGHT &

. wWhat do Health Economists do?

While ceconemic ideas can usually e expressed in
wards, coonamists typically Investizgate relationships
and recommend palicics based on the results of
computer models using statistics and mathematics.
Much of a hcalth cconomist's Cme today is spent
analysing data and building such modols. The
gueslions they hope o answer, howower,  will
depend on the arca ol health coonamics inowhich
Lhey weork.

There are many branches of heallh economics,
covering diverse Lopics such zs behaviour, value,
efficiency, effectivencss, and equity.

As health economists work within & discipline of
coohomics, we can surmise that they are all
whethor divecthy or indirectly  intercsted in the use
of resources in healthcars.

Cnge of the key ideas health cooncmists have for
many years been grappling with, s 'what is health?”,
and as importantly, bow do we measure it?




2 Health-Related Quality of Life LIGHT <5

E Health-Related Quality of Life

This section looks at how we can define health and
healthiness, and how this is measured. It covers health-
telated  quality of life, health  otilitics, the EQ-3D
instrument and finally the QALY.

Chapter
summary

Matural Measures of health

Whien evalualing an inlervenLion, we need Lo
biex abeler Loy rmeasure The inlervenLlion's elTaecls.
Many inlervenlions may choose a malural
hezalLlh wnil' Lhal s deamed imporland o the
phjeclive ol Lhe inlgrvention and s
ctraightforward to measure.

Lot's say a health rescarcher is considering a
trial of interventions aimed at redocing the
likelihood of a strake. The most cbvious unit
of cffect in a trial might be number of strokoes
averted. IF all the intersentions express their
cffect wusing this as thalr unit, they can be
shralightforwardly  comparcd  against  one
ancther. Similarly, 7 considering a Irial of
intorvenbions Tor hyporlension, They might
consider the averzes drop in blood prossore
in patients in each anm of the trial
intervenrticns for rehabilitating patients whe
have breathing difficulties might chagse (o

Health related quality-oF-liFe

consider The dislance a persan is ablo Lo walk
ina cerlain amounl of Lime

Wrhile: This allers a uselul way ol comparing
belwaan inlervenlions, Lhere s 8 clear issue:
what about the other effects of the
intcrventions? The  interventions for
proventing strolke may cause terrible nadsoa,
the interventions for ypertension may cause
cide aeffects of anxicty, and the intenventions
for  rehabilitating people with breathing
difficultics may cause whoezing at night. By
focussing on just the natural  measures'
mcntioned above, these ather offects would
b catirely missod.

Whal wo roguire, Lherolore, is 8 oway ol
capiuring the wider impact that a given
intervention has on & persan.

Defining health and healthiness' is not
straightforward. If wou wish, before reading
<n, have a think about how vou would define
this concept, What impaortant things should
be included? In truth, there is no single fixed
definition, and how a person may choose to
define it will be influenced by many things.

Cur understanding of heallh has evalvesd over
roAny vears, and while we woan'l axplore Lhis
in detail here, for those interested, seo [1]-

[3].

10



2 Health-Related Quality of Life

Wher the WHO constitulion was wrilthen in

1945, il began with the Tellowing stalomenl,

which stll exisls Loday:

Health is a stote of complete physical,

mental and social well-being and net merehy

the absence of disease or infirmity.

Al WHO constitution, 1948 [4]

Thiz definition illustratas an important idas ol

health econamics, that health s oot just

about biclogical functioning, but is about our

guality af life (ol

While:  the Warld  Health  Oreganization's
dedinilion dide’l use this lerm, 00 bas boen

cesed i the medicsl
19605 [5] This  ides

lileralure  since 1he
became  aspecially

imporlanl with The groeth in the number of

intervenlions able lo help 3 palienl live for

ricare yiears Thoueh al a 'sub-oplimal’ level of

heallh, Sharlly aller The inlrsdoclion of "Col’

came |he emergence ol Ihe erme ‘health-
related qualily-al-lire” [HEQoL). Balh larmns
appear in the lilkeralure Loday and are ollen

userd  inlerchangeably,[6] thaogh QoL s

gencrally  considered

a broader concept,

choampassing clements such as education
and cmpleyment[F]  Besides disagreomoent

on the nomenclature,
debales on much

thore are inloresling
al  the  philosophy

uricderlying health ceonamic ideas, which bave

generated a world of Tascinaling  papors

Availatile  Tor The  interesloed  resder o

discover. In Lhis contex), Tor example, “ls

HRZoL  delermined
experience? . [B] Whila

by empeclalion  or
Lhis learning pack is

ricl dlesigred Lo axplore hese ideas, he
LIGHT team would be happy to engage with

an interested  reacder
Frelesanee to their wark,

an o any [opics  of

i

In this resource pock we will use the term

'HRQol"

We now have a wselul lerm Lhal caplores
more Thar jus! ilness" and ‘disease’

While: dilfering schocls of Lhooghl argee on
thet exac! delinilion, 2l definilions of HREOoL
realleel key elemenls:

HRQaoL is:
B Multidimensional

B Linked to medical conditions whether
chronic/acute; diagnosoed ar athoreiso

B Self-perceived’ 4 porson's HRGoL is nat
objectively determined by the conceplions of
olhers, bul by Lthe individuzsls  subjeclive
LR pericneg

B Relates to ‘wellbeing’ - including elements
such as physical, mental, and social damains
of health

Below is a model of HRGoL sugeested by
Forrans ot al.

6!
N\l /

N\

Figura T —Feas T s Faplame qual g ol D Qlsaes wl Al 210080 | o
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2 Health-Related Quality of Life

How do we measure HRQol?

From our discussion of HRQolL abowe, it
should be clear that no attempt could over
hope o measure aur HRQaL in its entirchy.
It's a complex construct affectod by many
Lhings, =ome af which may not ocvoen be
kncwent Lo us. & porsan might consider theie
HECGL differenthy 7 asked in the morming
ralher Ihan the cvening; thoeir assessmenl
mighl ewen wary based on e wedlher, When
Lrying Lo collech Ihis dala and measore 2
persan's HREQoL, The besl we can hope Tor is
a prowy, that is, to capture same of the
important relevant clements o be able o 2et
auscful idea about it.

Assessing HRQoL at a pointin time
-the conceptual steps

Cur ultimate aim as rescarchers in capturing 2
mecasurcment of HEGoL s te include it in
decizion making calculaticns. We will later
cansider haow to capture chanees aver tme,
but First we will focus on capturing HREOoL at
ane specific point in K.

To do this, we can broadly think of four
stages:

First we need 1o bhe able to
hreakdown the Wast mialti-
dimensicnal spectrum of HECoL inta
specific well-defined 'states’, typically
referred to as 'health states’,

Secornd, for each of our defined
haalth  states  we need  an
understandine of how  nepatively
haing in the state atfects a person's
HROQoL, which we must be able to
rerparersenl

numerically  Tor oo
caleulalions.

Third, we require a practical way of
establishing 'in the field which of the
states in our list 3 patient is in at a
given point in time,

Firally, bringing il all logelther, we
need a clear syslem for assigning
cach of the patients in our study the
numerical value, known as an ind e,
for their health stzie ab cach Gme
painl.

The goosl nevws is Lhal much of Lhis sweork bas
bezezre ddeane Tosr ws, and wehen ermbacking onoour
eronemic @vdlualion, s don'l need Lo worry
aboul Lhe complexilies of Sleps 1 and 20 Doe
lox Ihe seope of Lhis guide, we sill Toeos on Lhe
praclicalilies of sleps Lhree and four, Lhose
folliveed  when  condocling an economic
evalialion.

Maverlheless,  whan  using walues in
calculations, il is msalul Lo have a peneral
understanding of where Lthess valuss come
from. Far this reason, same brief informatian
is included in the scctions below o explain the
progcess bohind Steps 1 and 2, and reforences
are included For Che interestod readoer.

Health-related quality of life
instruments

A3 discussed above, HRGoOL is a subjective
personal measure, It follows, therefore. that
the process of assessing patients’ HEQoL
requires information relatecd from  patients
themselves. Cuite  simply, we get  this
information by asking patients questicns, This
is done using guestionnaires, which we often
see Called instruments’,

Different diseases and conditions will affect
our TIRGQol in different wans, A patient
undergoing treatment for MDRE-TE will have 2
vastly different sexperience o a  person
undergoing eve surgery, which again is very
different from a person managing  their
Farkinson's disease. To ensure that the
relevant considerations are factored into our
measurement, we <an use a  HREQol
measurement focussed on a condition of
interest, These are called 'disease-specific

instruments’,
12



2 Health-Related Quality of Life

Disease-specific inskrumants

Thore are many discase specific instruments,
often with multiple te chocse fram for 2 single
disease. Here wie'll focus on one specifically:
the 5t Goorge's Resplratory Questionnalree
1SGRO)L[F] We should alsoe note that there are
in fact multiple versions even of the SGRG -
here we’ll consider the ariginal.

The SGRO was designed to measure the
impact on overall health, daily  life, and
perceived well-being in patients with asthima
and COPD, but has since been walidated for
use in warious other respiratory conditions,
including  bronchiectasiz,  interstitial - lung
discase, post tuberculosis lung discase [FTLD,,
pulmanary hyperte nsion, pulmonary
leicrmyomatosis. and sarcoidosis. The word
wvalidated' in thizs context means that it has
been shown 1o measure that which it claims to
measure, and does so reliably and accurataly.
[10]

Oefare reading on, we recamimend talking a
lock at the questionnaire hers.

The SGRO contains 51 multiple  cheice
questions over seven sections. Most of these
are truefalse questions, while seme have 3, 4,
or 5 possible options. The questions relate to
many aspects of life, including symptoms
ywheezing, coughing., breathlessnass),  claily
activities [dressing, walling up stairs, exercise),
and sacial functioning (embarrassment panic,
effect on friends/family), There is alsa a fres
text section at the end far a respondent to
detail other specific impacts on their life, Once
completed, the combination of responses
places the respondent into a “health state’.
While the questionnaire is only six pages long,
the number of different combinations of
answers allows a huge number of potential
haalth  states {16  Quintillion!).  The
questionnaire creators provide an Excel sheet
with the questionnaire that allows researchers
to calculate a number from 3-100 for each
respondent, with higher scores indicating a
more severes impact on EGol, Mor more
informaticen on the 5GRG vou can find a list of
publications pere. and a stucly which uses the
SGRO to measure post-TE lung disease [1ere.

Genaric HRQoL Instruments

Whilst  the  benefit of  discase specific
instruments should be clear, there are times
when we may want something that isn't
discase specific. This s cspecially necessary
when we wish o compare  interventions
between different discase arcas. s the name
sUgeests, & 'gencric instrument’ s net ted ta a
specific discase or condition and s designed
o be completed by anyoenc regardless af their
health canditiaons.

There are many o choose Trom, bul in Lhis
research pack we'll walls through an example
using the most comman - the EG-50.

When desighning an intervention in which
HREDoL will be collected, we recommend also
investigating  the SF-&D and  the HLUL
Comparisons far how these compare to the
EQ 5D can be found hore and hore, and
mermbers of the LIGHT team would be happy
ta discuss these instruments Further.

The EQ-5D

Though vo miay bave heard people Lalk ol
The' FG-a0, Lhere are several vpes. The bwo
rmicasl comman Jrg the FOQ-%0-30 and Tha FO-
E0-5L. The ‘EQ stands for EuroQol, the
rescarch  organisation whe created it and
Mmanage its use.

The 'S0 refers to the 5 dimensions which are
asked about in the guestionnaire, namely:
rmclsility; sclf carc; how seell the individual can
carey oul their ‘usual activitics”™; their level of
painSdiscombort; and finally any cxperience of
amichySdoeprossion.

The: queslions are mulliple choice, and The 'S
ar AL refers to how many options each
question has. For example, the 3Ll three
aptions far moability are: *l have no preblems
in walking about®; I have some problems in
walking about®; "l am confined to bed®.

The EQ-50 0= available in aver 200 languages,
and is acdvertised by EurcQol to be walid,
relialle, and responsive [11]

15
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2 Health-Related Quality of Life

Take a look over the first page of tho
gueshionnaire an the next page [Figure 2], You

may  owien choose 1o lake & momenl 1o

comphele his guesLticnnaire yoursell, Thinking
abioul vour siluation Loday.

Thie muessLicennaire is inLenliconally shorl s Lhal,
palienls can T oul quickly. Thal said, aoflaen

thare can be obslacles 1o Lhis. Some are

immediale, such as palienls who are nal able

te read. but same are canceptual bring
asked o immediately reflect on these
concepts s unfamiliar for most of us As

outlined carlicr, HRCoL is "sclf perccived', so
for all paticnts that are able, the form shauld
Lo completed by them alone, Thore will of
course bo times when pationts are unable to
complele thelr  own quoestionnaiee,  Tor
example in the casc of sowere inlelloctual
disalulitics. In Chese cascs, FureQol allow Taor
a ‘proasy’ fhypically & caregiver wha knows Lha
palienl) Lo complela the questionnaire an tha
patient's behalf. The proxy makes a judge ment
of what they consider the patient's responses
would be, weare the patient able to onderstancd
and answer., There are four different prosy
viersions available, and mare information can

L fodnd hcre.

Acrass all EQ 5D guesticnnaires, the five
dimensions asked aim to capture HEGoL. Tha
EQ S0 alzo comes with a sccond page, upon
which s printed  what looks like a3 ndler,
numbered from O to 100, known as the "Wisual
Arnalogue Scale' or WAS'. At the 100 end’ is
written fhe best heolth vou can imagine, and at
the zero end the warst health you con imagine.

Problems
washing or
dressing

Froblems
imwalking
about

Problems
daing
usual

Faticnts arc then asked to mark on the scalo
o be
TODAY, This pravides an cxira value Lo use

whore  thoy  consider their health
alongsicde Lhe responses given e the T

ey Licarns.

Ao opalienl's rosponse oo The five gqueslions
places [hem inlp one of several dilfergnl
‘healih slales'. I sarmeaons answered 17 Tor Lhe
lirsl cqueslion, '2° lor Lhe (ollowing Lhres
questions, and '3 for the last guestion, we'd
call this health state "12223% The total number
of health states for the 3L can be calculatod
Ly considering that there are 5 questions with
I answers far cach, so 373737373 = 243, The
L has 3125 potontial distinct health states
1St

Once we have A health state for a person, we
corverl this inlo an indoes value using whal’s
ki as 8 walue sel or somelimes called a
Lanli'.

EQ-5D value sets

It has been shown—as you might expect—that
pecple in different countries wvalue different
health states differently. As such, differsnt
countries have different value sets, used for
converting a health state such as 12223 seen
above to a numeric walue, The index values
vsually range from O to 1. although sometimes
for the very worst states these wvalues can
drop below zera, known as ‘states worse than
death'. We won't explore this here, but see
[12] for more infarmation.

Anxious or
depressed

Bain or
discomfart

activities

1 -
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2 Health-Related Guality of Life

Under each heading, please tick the ONE box that best describes your health TODAY.

MOBILITY

| hawve no problems in walking about

| have slight problems in walking aboul

| have moderate problems in walking about
| have severe problems in walking aboul

| am unable to walk about

pcoooo

SELF-CARE

| have no problems washing or dressing myself

| have slight problems washing or dressing myself

| have moderate problems washing or dressing myseilf
| have severe problems washing or dressing myself

| am unable 10 wash or dress myself

coooQ0

USUAL ACTIVITIES (g.g. work, study, housework, family or leisure aclivilies)
| have no problems doing my wusual activities

| hawve slight problems doing my usual activities

| have moderate problems doing my usual activities

| have severe problems doing my usual activities

| am unable to do my usual aclivities

ocoooo

PAIN | DISCOMFORT

I hawve no pain or discomfort

| have slight pain or discomfort

| have moderate pain or discomfort
| have severa pain or discomfort

| have extreme pain or discomifort

pooogd

ANXIETY / DEPRESSION

| am not anxious or depressed

| am shghtly anxious or depressed

| am moderately anxious or depressed
| am severely anxious or depressed

| am extremely anxious or depressed

copopoo

O Fevelol Reererch Fosedpnrkod. =50 j o frode sssnk aff ihe Forael Retarch Foumrdonian

Faure 2 - The 2350 quest oraine [13]

LIGHT “&

R R bl LA ]
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2 Health-Related Quality of Life

Where do health utilities come from?

There is a rather complex process that is
carried out {0 calculate the warious tariffs for
each country. In brief. this involves finding a
populaticn of people within the country and
asking them survey cuestions about different
health states. Mor different walue sets and
instruments different methods are used. Some
papular methods used are known as the
‘standard pamble’[14] 'time-trace off',[15] and
‘discrete choice  experiments’  [DCEs)[16]
Essentially, they all share one thing in
camman: the people responding to the survey
are asked 'would wou rather' type questions
relating to specified situations. each invaolving
health states. In the standard pamble. part of
the question includes a risk of cdeath; in the
time frade-off the question participants
choose between different lives’ of different
lengths and in different health states: the DCC
offers the responder a choice of twao lives with
various additional considerations in each.

Of main Interest to us is: where do we pet
these value sets from?; how do we use them
to get our index value for a patient's health
state?; and what do we do if the country we're
conducting our study in doesn’t have a value
set?

Where do | find utilities For my study?

EuroQal has lists of the countries far which
value sets currently exist, As of August 2022,
there are 33 countriesAerritories  with
published value sets:

Belgium, Canada. China, Denmark, kgwvpt,
England, Ethiopia, France, CGermany, Hong
kongz, Hungary, India, Indanesia, Ireland, Haly,

Japan, Malaysia, Mexica, Marocco,  Pery,
Philippines, Peland, Portugal, Romania, South
Korea, Spain,  Taiwan, Thailand, The

Metherlands, Uganda, LUruguay, WsA, and
Vietnam.[17]

There are also studies completed in Australia
Saudi Arabia. Singapore and Sweden. and
ongoing studies developing wvalue sets for
Austria, Ghana, Morway, Slovenia. Trinidacd &
Tobago, VAL, and Uzbelistan.

CuroDol provides a calculator which can be
used to convert states (eg. 121340 to utilities
for each of their value sets. It is worthwhile
howrewer, if you are conducting a study which
will use these values, to read over the original
paper which was used to penerate the weights
first, which wvou'll be referencing this in your
study. All DO-50-SL value set stuchy papers
can be found here,

Can [ use the EQ-5D | f -M *

in the country of my 7 ,_.f

study P f"

=

L L L S T YT B A P AL L £ P e el S —

The First consideration is whether there is5 a
copy of the BQ-510 questionnaire translated
into the language of the population IF not,
untartunately this ism't something your study
team would be allowad to translate, and 50 an
crcguiry weoulld have o be made Lo ForoGol Lo
requesl 3 Lranslalion. This can lake lirre, &@ndd
comes wilh a cosl, T vou have queslions
aboul 1his, the LIGHT leam would be happy Lo
antd  prowvide  Turlber

hawve A discussicon

indoarrna Lion.

The nexl issua 5 whal i your sludy counlog
clomsr’l have a value sel? To damansirale whey
we  use differenl walue sels, consider [he
stalas in Figure 3 overleal, which demonstrale
differant values for the same health states

across four different countrics.

1o
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2 Health-Related Quality of LifFe LIGHT

- e ==
| — =

Ii there are no value sets for the country

being studied, it is often the rcase that
another country's value set can be chosen to

Indoresia  Ethtopia  Poland  Uganda
use, This does however need ta ba thought  gr11111) mm . m
carefully about. As we can abserve in Figure  wjz1112) 0812 ' : 0827
4, dilferenl counlries  consider different wiE1111) 0.B76 -&,5-;5 0.Bs4
slales dilferenlly. Ui41111) 0,576 0772 0,755
i51111) {408 (Lada0 0.624
W12345) 0.225 D.EDD 0.436 0011
21231) 0,745 0,902 .729
visssss) [NE0E0 _ﬁﬁﬂ 0590 [ 418
Flgurs 3 = oZompatisra st odlizg salik=sa e g Fail s b ocadil el coninliies

HRQoL over time

We've seen mow bow we can lzke  (his
vomplex concepl of health-relaled qualily of
lile al & pevienl ien lienes, ancd allach 3 nomber 1o
il 1M a policymaker involved wilh research in
Iwer pearky Lowns wished o know which
levwon's  residents el healthier, she  conld
sampla 1000 peoaple rom sach bown, ask
them all to complete an BQ-513, and then
compara tha results in each, Just as it a
rasearcher wanted to know how residents'
weight varied betvween the two towns, she

might wedigh a sample from each.

e & dilferenl silualion, Lhe manzgers ol &
clinical Lrial mighl. wish lo undersland how
the differenl trealmenls Lhey're evalualing
allecl HREQoL Ta de this they'd need 1o
vaplure HRGalL owver lime, which veonld
FO-50

aqueslionnaires. |1 The Irial lzslad lor axacily

paually  recguire asking  repealed
six months, Lhe researchers may wish 1o oask
an FQ-517 al The wery starl, and Lhen azain on
tha First day of each month, unlil the patients
finish treatment at the end of & months, at
which paint they wauld fill out theie 7th and
Minal questionnaire. Managoers ol a weight
loass Irial may dgain Tollow the same schedule
wilh weighing Lheirparlicipanls.

If wie imagine the weight loss trial, we may
wonder how weizht chanpes between two
data points. Tor example. someone may weigh
the same on the 1st Jamuary and the 1st
Mebruary, but may have gained and then lost
2ke between these time points: with only our
two data points we're unable to know this,
and therefore would typically assume they
had not. Similarly. for THREQoL, we malke
assumptions about what happens betwesn
aur data points. In general, we often assume
that the change between two time points is
constant. That is. if we measure someons’s
HROoL as 0.7 on 1st March, and then when
we measure it 1st May it has raised to 0%,
we'd assume that on 1st April —half-way
between thess time points— their HREQoL had
been 0.8,

[lowever, we must concede that there are
limitless possibilities for what had happened
between (e, their | IRQoL could in fact hawe
improved to 0.% on 2nd March and remained
constant until 1st Manl.
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2 Health-Related Guality of Life

@ The quality-adjusted life-year (QALY)

Being ahle o measure and quantify health-
related quality of life allows us o capture
non-fatal loss of ‘guality 1ife', But of course,
many canditions—including tuberculasis—can
lead to death, Regardless of which value set
is heing used, or which version of the EQ-5D
is being used, patients who are dead are
considered 1o have an index wvalue of 4.

Flgure 4 demonstrates two hypothetical lives
for a patient. Running along the x-axis from
left to right is time, and going up the y-axis is
HREQzL. The graph on the left with the blus
shaded area & represents the life that the
person would live without an intervention,
with the red line tracking their HRGoL, The
right-hand side chart shows the effects of an
intervention which can postpene the onset of
ill health. lessen the nepalive consequences
of illness, and extend life, We can think of the
henefit of this iniervention as  being
represented by the yvellow shaded area B.

Figure & - dospd i ally v ding <o inlsa sanlize's ||H||Hrﬁh"\~l

/; Mg mbervantion

puality of hle

Tirre [years)

Dieath

With inlersentian

Haalth-redated

guality of life

b

Tirmee [years)

Death

While the charts both show straight lines at
tight angles representing sudden changes in
HEQoL, gradual changes could be shown with
curves, The area beneath the red line -
sometimes called ‘the arez under the curve!
for ALIC) reflects the warious time spent in
health states and the associated 1IRGol in
each. To communicate the health represented
by this area. it's necessany to have a unif ust
like if communicating how much water there
was in a bucket, we'd nesd a unit ke Tlitre’).
The unit used is 'one wear in full health'
known as the ‘Quality-adjusted life-year, or
'"QaLy. [18]

In Figure 5 the orange and blue rectangles—
while reflecting quite different experiences—
reprasent che same amount of health: 1
QALY.

Flaurs 5 - Twsa differcnk cecricnocs sokh reproscnbod oo anz GALY

Cine vear spent in
‘full health'

Health-related
guality of lite

LY

1 11 Time [years)

It is likely clear that the underlving faliric of
the QALY model relies on 3 series of critical
assumptions, For examiple, the order in which
health states are experienced is not relevant
when these states are combined; we can add
up QALYs from different indivicuals etc...

While interesting, we wont explore these
assumpticons  here, but for a  detailed
discussion see Weinstein 2009,[19]

A
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The disability-adjusted life-year {DALY)

n The disability-adjusted life-year (DALY)

Chapter
summary

Background

YWhiile economic evaluations ol

tuberculasis intarventions use the QALY, the

mary

majority  today  use a metric called the
disability-adjustad lite-year, or the ‘DALY
fpronounced to thyme with 'Sally').[20]

The DALY emerged in the early 19%0s as
rescarchers aimad Lo gquanlify  Lhe global
"digease burden” by measuring The lolal Tosl
health wordwicde. To o this, They nesded
slimales al morlality amnd  morbidily Tar

differenl. diseases  and  condilions  across
warics counlrias. The DALY combines (hose
morLalily - and  morbidily  eslimales inla a
gingls unil 1o assess Ihe overall impact ol

diseases on global heal b,

Years of Life lost due ko
premature death (YLL)

Consider a porsen who iz expocted to live to
age BO {life cxpoctancy] but dics suddonly
agcd 700 We can conslder that thoey have
Tost' 10 years of healthy life, This would be
reported as 10 wyears of ifc lost due to
proematurs mortality', or Tor short: 10 YL
For reasons that will become clear balow, s
can also think thal this persan bas last “100%
of Lheir health' for these len years,

can find disability weights.

TS AISRTIV G

In this section we will look at the disability-adjusted life-
vear, considering how it captures loss of healthy life from
both marbidity and mortality and we will cover where we

Disability weights and YLD

Imagine now another person who lived o
their lite expectancy of 80 bt developead ear
prablems at age 30 and lived the Final 50
vears of their lite with 'profound hearing loss',
How much health did they lose? And how
should we compare this person's loss of
health Lo the person above weho dicd Tosing
10 years of polenlial ife? To gal bolh losses
ol healih inla the same unils, we reguire 8
reezlheaed Tosr assigning 2 wvalue o how muoch
health b5 lesl per year hroogh proloond
hesaring loss.

For Ihis we nesd some numerical waighling
which rellects The exlent of living with a
cerlain condition - & ‘disahilily weizhl'. Thessa
weighls are wrillen as  decimals, always
betweaar O and 1 {so can be thaught of as
porcoentagoes iF casicr). The weight offored by
the Global Burden of Discaso (GED] study for
profound hearing loss s 0.2, denaling that
cach year lived wilth this condition incurs a
loss al health couivalent Lo 20%.

S Lhal we can laler combing health losl Lo
disabilily wilh health last g premalure dealh,
wie use Lhe same unil for bolh - The 'vear'.
Thal is,
hearing loss, we'd consider 0.2 vears losl Lo

lear ane wvear lived wilh proloond

lisabilily’, wrillen as (0.2 YL, Tor a duralion
af 10 vears this would be 0.2°10 =2 YLD, 5a,
cince this person inocur example spent 50
vears with profound hearing loss, this is coual
to L2750 =10 YLD, 19



The disability-adjusted life-year (DA

We have seen here Ihal the Do people in
our axamples in his seclion are judged by
MaLY melthodology o have losl The same
arnaun! al heallh.

For discasces such as TB which causc bath
fatal and non fatal health offects, we
calculate the total lost health by simply
summing the YLL and the YLD ta get the total
number of ALY The

adjusted life yvear” shauld nove make sensc.

rame disabilicy

Where do we get
disability weights?

All but few studies reporting DALYs opt far
disability weights provided by the Global
Durden of Disease [GED) study.[21] These
can be downloaded in a spreadshest |ICRL
Mor each condition we have a Disabilioy
Weizht and a confidence interval.

Sequeda
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While: the GBD has 15 differcnt individual
TE relaled Sequela listed, Cthere are only Tive
wizighls, These  weighls were  oslablished
valualion  exercises wilh

Ihreaugh SLFVEY

respondenls,  which can be mead  aboul
elsewhere [22]  Crilically, when arriving al
weghls, Lhe GETY process deliberalely avoids
presenling judgers’ wilh disease labels e
"Luberculosis', bul with shorl, [max 35 woards)
lay-descriplions developerd Lhrough
‘ransalialion with experl groups' which aim o
‘capture the most sallent details for each heolth
state’ [23] The doscription provided far TR
(and MDR TB) being: Mas a persistent cough
and fever, is short of Breath, feels weok, ond has

fost o ol of weishit

Mole in Table 1 that both MOE TB and DR
TE bath are assigned he same sweighl as
drug susceplible: TR which  understandably
MY CALSE ST Lo raise an eyoebinow.

Tabla 1
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CI t This section explores the different kinds of costs that a
.‘ap er health economist would consider when evaluating an

intervention, along with how these costs would be

Su m ma ry collected and adjusted.

. Health system or
Perspective
programme cosks

We will cover the batics of econamic

EonltstE: W e ret edcting bt e Thesa are costs that an intervention will cost
IMpGrtant to note that the perspectivi the ta implement. Thay will include things such as
researcher choobses to take is important. This medicines  and  treatment  {including
is ahout whose ‘point of wview' are we Mmanagement of  adverse events),
evaluating things fram. Typically, this wil administration and monitering. This  will
gither be fram the side of the people in include costs far all the staff time that is
society such as patients, the hospital/health required to implement the intervention or
centre. the programmeshealth system or deliver the programme, and the running costs
most broadly the society, When taking a af the buildings and equipment used, The
societal perspective, we are concerned with level of depth that these costs include will
both health systermn costs as well as those differ for each project. and we recommend
incurred by patients, factoring in bath the that those who are planning a costing activity
‘supphy’ and ‘demand’ side. discuss with a health economist which costs

are necassary ta include, and how best to do

Generally, we talk of either “patient casts' ar B,
Thealth-swstem's ‘propramme’ costs. We will

firstly consicer issues relating to how we . h
collect health systern costs, and then look at C'DE-'.'.II'IQ methods

patient costs.

There are two general considerations when
chioosing how to approach costineg. YWe must
first think about to what extent we will ke
disaggregating  the  resources  of  'cost
companaents’ that are used. If we opt far an
appraach in which we split out the resaurces
uscd in & sery detailed  manner, this Qs
typically refoerred to as 'micko costing'. On the
other hand, a costing appreach in which cost
companents are handlcd at agareeated lovel
is reforred to as 'gross costing’.
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These  definitions  admitbedly aren’t too
procise,  and  ils o nol unusuzl o have
appraachos  somewhere  incboelweosn,  wilth

decisions guided by Lhe availabilily of dala.

Ire addiLican Lo deciding Lo owhal lesel al dedail
well congider Lhe use of resources, we also
nesed 8 process for oallaching a moanelary
value —lhe cosl— Lo the respurces being
nzeacd. Like Lhe above, Lhers are broad labels
given Lo the bwa exlents ol The approaches,
in this casc ‘top down® and  “bottom up’
Readers with a background In managcment
sclonce may be familiar with these terms, and
their use here are semewhat similar. In short,
Lop down costing  bezgine with locking  at
collected high level costs (g amounts) and
hen atlempling o break them down (o the
lexwied weer' e inlerested in, whercas botlom up
appraaches begin wilth much smaller cosis
tee s consurndbles reguired Tor an individoal
procecdure) aned Then adding Ihese up.

In practice there s often overlap between
these two decisions, and in the definitians
s, In general, the above definitions lead
twa four broad appreaches: tap down micra
costing, top down gross costing, botiom up
micra costing, and bottom up gross oosting.
This final category s howoever not camiman.
More details are provided below, but for a
detziled discussion of those torms, pleaso see
the literaturc.[#4]

Top-down and bottom=-up costing
approaches

Top-down costing aims to estimate the mean
costs for all the waricws activities ['cost-
chjects] incurred during a specified time. We
begin with the actual costs that were used
ower this time. which are usually obtained
through financial records and salary bandings
fram Ministries of Health. 2tc. and then we
apportion  these  down  to the  various
companents. Usefully these data are often
collected by the healthcare  management
thermselves to understancl where they are

:

incurring  costs and  for  their  financial
reporting. It is normally the case howewer that
some cosls we may be inlerestad in lar an
econamic  evaluation aren't included. and
other costs which perhaps are might need
leasing oul. Cosls Tor example for
repavments and insurances =c may not be
relevant for us, depending on our research
guestion. Top down grass costing would tend
1o keep costs of different categories grouped
topether. whereas top-down  micre-costing
woalled take the time to break catceorios up
more finely, This is sometimes referred to as
‘activity-hased costing” [ARC)L Often this will
Invalve Interviews with those in the finance
departments of health settings, to understand
more detailed data about activities attempt to
guantify the services delivered. We might
review Gantt charts and programms records,
o unpiclk where spending goes. Under ADBC,
woo'd  usually start by thinking about the
activities themselves. and then aim ta
calculate separate 'unit costs’,

[3an

While top-down costing can offer advantages
In terms of spacd of data collection, It Is less
sensitive to many costs, and so where
possible economists might opt for bottom-up
approaches.

Bottom-up methods collect costs from the
patient lewvel, and most will engage in micra
costing. Bottom up methods can be thaught
to have three phases. First, we identify the
different activities that incur costs, These
aren't typically measured in monetary terms,
but in intuitive units, ez number of X-rays
performed; number of pills given: the amount
of time a doctor mizht spenc with a patient
for a given activity. Second, we measure these
for a given pericd. This can be done through a
cormbination interviews and direct cbeervation
[often done by watching peaple's movements
and timing how long activities take). Finally.
we multiply these usage values through by
unit costs. Mormally unit costs are simply the
costs paid by the health service to their

22
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provider (the ‘market price’, though in some
cases other prices may be used if appropriate.
S0, il
bandage costs the health service an amount
%, the cost would be X7Y.

%' bandages were usad and each

We will often see a cambination of these
mathads used. Which are <hosen depends an
the data that are available and the Fesaurces
of the study available for costing, wihich is
often linked 1o the size of the stucly.

Whichever way s chosen, it"s important that
unit costs and gquantities are presented
clearly, and that assumptions are presented
with simpliclty and transparency.

Fixed costs and variable
cosks

Fixed costs

Fixed costs are those that don't change
dependent on the level of activity or ‘output’.
For example, bath busy and quiet hospitals
will nead to heats/cool their waiting room ta
the same extent, and the rental for buildings
won't change it they're busiar or guictar.

Variable cosks

As the name suggests, varlable costs arc
thosc which will vary dependent on Che level
of outpul. A busy cmergeney reom o will use
more bandages and give aul mare painkillers.

I general, (L should be possible Lo calcolale
wiich category a cost fall under. 5taff costs
can ke a mixture of fiwed and variable. The
receptiaonist is paid his wages whether the
hospital is busy or quiet ifiwed cost), but if
he's reguired to work overtime and paid for
this, thiz would be considered a variable cost.
Similarky, a wehicle i= a fixed cost to buy and
insure, cven IF it not getting much use.

:

Bul the more it's wscd, the more fucl it
cormsurnes arnd the more maintersnee 0 il
recquires. Somelimes you may sce such costs
referred Tor uncder the mame Sseemdowaria bl
Coslse

Recurring and non-
recurring costs

Rezcurring cosl are Those Thal oocor 3l regular
irleervals, meaning Lhey can be prepared Tor
Morsl people’s renl or morlgage paymenls Jre
rexczirrenl. coesls.

Mon recurrent costs are those costs that
oeeur &t irregular o unpredictable intervals. IF
a maching breaks down and necds repairing,
of & stareroom flocds, the costs of rectifying
these situations would be classcd as non
recurring. Men-recurring costs may also be
refarred to as 'one-off’ costs.

Converting currencies
and buying power

The number al goods or services thal can ba
purchaszer] with & zgivan amaounl ol money is
known as the ‘purchasing power'. Inflation
erodas purchasing powear maanineg typically
purchasing power will decrease over time,
Often  countries will measure  purchasing
power  using the consumer price  index,
considering the price for a set ‘hasket of
goods’ [25] 1's
whien caloulaling LoLal cosls over a lirmelrame,

Iherelore  necessary Lhal
we can adjusl Tor changes im0 purchasing
provwver in our caloulalions.
Anolher challenze exisls hoogh, Lols al
global heallh work b5 conducted  belwaan
instilulions warking in difierenl. counlrias,
allen using dillerenl currencies. Comparing
cosls belweaesn counlries reguires expressing

these costs ina commeon onil,
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While: wee can of course use exchange ratos
to convert to a common cumency, we also
need o talke into account differences in
purchasing belween
countries. Consider, we have $US and wish
to go shopping. If we were to convert our
money Lo Bupees and ga shopping in Bow
Lelhi wea could purchase more goads than
exchanging our US5100 to Swiss Francs and
gaing shopping in Goeneva.

[ diffeerent

One solution that addresses the above issues
Lagother is the arbificial currency known as
the ‘international dollar', denoted as int USE.
Quite simply, the purchasing power of 1 int
US54 is cguivalent o the purchasing power of
1 Us% in the United States of America. By
converting every amount to this currency
allows us o overcome purchasing  power
ditterences hatween currencies.

The rates of currchey conversions used for
this adjustment are called 'purchasing power
parities’, anc usefully a database of these
have bhoon put togethoer by the GECD, which
can be downlpaded for individual countries
and individual vears, [26]

When dealing with amounts in different
timeframes and currencles, the |mportant
thing is to ensure that we are comparing 'like
for like',

Opportunity Cost

The costs we've mentioned above, reflecting
things we 'pay for' are often referred to as
‘financial costs'. There are other costs though
we must be mindful of. The concept of
opportunity cost is one which we will all be
familiar with, but perhaps not under this
name, Cach time we use resources on 2
particular activity we necessarily can't use
these resources on anything else - je we
forga this oppartunity, The 'opportunity cost’
refers to the value or benefit we give up.

Imzgine you recoive 8 wedding  invitalion
from your bass, bul Lhe woedding is due Lo be
Ihier same day zs your malhers birthday parky
irn vour homelown, [T you choose Looallend
vour molher's celebration, Lhe fopporiunily
cosl’ al Lhis chaice s missing your boss's
wedding. Sirmdlarly, i1 someans leaves  Lheir
jooba Lo slucdy 3 one-year posl-graduale degres
Al universily, Lthe ‘opporuandly cosl would be
CIME WEATS BAFTINES.

Discounting

SAIeETIV

The concept of discounting is cancerncd with
the:
the: cvent's position on a Hmeline

iddea that wihen samething happons e
changes
iLs inherent walue. Thal is, money andfor
benefits in the future are worth less than
maney benefits  today.  The  process  of
"discounting aims ta adjust for this change in
value, Mote that this change in walue is
unrelated to changes invalue due to inflation.

Discounting is an interesting concept that is
poerhaps not alwvious, so ifs helpful o
consider a nan health example. Let's say wou
wore offered & chaice betweon twa options,
& and B. Option A Is recoiving 4100 teday; B
iz receiving $100 ina vear's tme (lefs assume
na inflation in this year). Most would talke the
raney today. Many would even talee $100
todany over 3105 in one year's time,

An additional consideration is what we call
the “Social Rate of Time Preference' [27] This
ic the idea that for a number of reasons -
investinent opportunities aside - we prefer
things now rather than in the future. There
have been many reasons suggested for this
rthe future is uncertaing we're often myopic;
gencrally, peaple tend te be more financially
comfortable as they age etc.) Different
atternpts have been made to estimate the
social rate of time preference
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Additionally. since we discount costs, it's
important to alse  consider  discounting
benefits, or the ‘effects’, If we imagine 2
health system as a way of converting 'money
to 'health' (money in: health outl, then we
should be able to see why to discount one
ancl not the other would distort value.

There are times costs anc effects may be
discounted at different rates - known as
“dlifferential discocunting’, The specifics behind
when to do this are not covered in this pack.
but one such case might be if there was
evidence to  sugpest  that the cost-
effectiveness thresheold was due to change.
with higher discount rate for costs if this was
prowing, and a lower discount for costs if ic
were shrinking tamc only if we were aiming to
maximise health rather than ‘welfare'l.|28]
We suggest seeking  advice from  an
experienced  health  economist  before
choosing such an approach.

When we have costs occurring over mLltiple
points in time, we wish to represent all costs
in terms of their ‘present value', which will
allowy for meaningful comparability, Typically.
the present value of 3 cost is less than the
value at the time they are experienced.

S0, the questlon then for us Is, what 15 an
appropriate discount rate?

Mor cauntry-specific analysis. often
economists would choose to use the local
rate of return on long-term  government
bonds. In many situations though. especially
if considering more than one country, a flat
rate of 3% is chosen for costs and benefits.
[29]

If 1 million dellars teday vielded &0 QaLYs in
S wears' time. then we may wish o know,
what is the 'present walue' of these QALYs
today.

If wie were using a discount rate of 3%, the
equaticn weuld be as follows:

Prosoent waluc aof &0 QALYS gainaed in & yoars'
liroe using discount rate of 3% = 2 _

[1+0E33)%
5176 GaLYs

Patient Costs

Faticnt costs are costs incurred by a patient
assaciated with health care, Let's take 3 ook
al the different vpes.

Direct Patient Costs

Direct costs are those costs which patients —
ar rather ‘people seeking care’ — pay for
'directly’. We can Ihink of Ihase as cosls
which people might pay For by 1aking cash aul
Ihesir weallels. For Lhis reasan, allen lhese
cowsls are relemed o as 'oul-of-pockel’ cosls.
Typically, in repoarling and policy discossions,
Ihese direct cosls ars TorLher splil inko ‘direcl,
medical cosls’ and direcl non-mediczl costs”
irect  meadical include  costs  Tar
consultations, modications, diagnoste  toests
cie, whoereas dircet non medical costs refor Lo

cxpenditure such as Cransparkation o a clinic,

COSEs

biuving food while on this journey, holol sLays

while: wisiling  an aul of Lown clinic cle

Oocasionally  There is some  disagrecmenl

abroul herw sl assoialed wilh
hospitalisation should e calegorised, wilh
sorme inchuding all Lhese cosls onder diracl
medical, bul some wishing Lo calegorise some

al The cosl (e, Tor meals) as direcl non-

melical.

i
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Indirect Patient Casts

Indirect costs are perhaps less obvious costs
than direct casts, but their financial impact on
patients can often be more severs. IF we
imagine a patient has o travel to a
tuberculasis dizgneostic centre that is several
hours from their home, it is likely that they
will have to take some time aol ol their wark
tr make this retum trip. For patients who
work intommally - often the majority ot
patients high-hurden TH countries - this will
mean a loss of earnings, Considering a patient
wha takes the morning of work and misses
out on 320 of eamings, while they will not
have had to pay this %20 ‘out-of-pocket’, it
nevertheless means that they have 520 less
money ta spend that month, that is, these lost
sarnings are a cost, Furthermore, it we
imagine that once on treatment this patient is
unabile Lo wark as they usually would be due
ey Ihe oocurrence o side ellacls due Lo hair
medication This reduclion in o procduclivily
may lead Lo reduced sarnings, which again
would be considered a5 an indirect cost, 1L s
woarth noting that while raduced productivity
i an indirect cost, as this can often be
ditticult to caloulate, some studies simply
focus on the costs of lost time, and do not
include the indirect costs dus to loss of
productivity,

When including indirecl cosks inanalysis,
soama sludies may choose Looask palienls
direcily abioul losl garmings, whereas alhers
may simply ask aboul losl Gme, and (hen
mulliply This Ihraugh by an eslimaled wage
rperhaps minimom wage) when running Thair
caloulalions,

Intangible Costs

Intangible costs are in some ways lilke indirect
costs but differ in that they're often maore
difficult to accurately measure. In fact, most
definitions for intangible cost will spacifically
define them as 'costs hard to measure'. These
tend to be costs such as impaired poodwill, a
drop in morale or even reputational damage,

:

Specifically relevant Lo tuborculasis, mary of

Lher  offects of  sligma would  alsa be
considered intangible, though some effecls
rmighl ke picked up in HREQoL instruments. [1's
commman for inlangible cosls o ool b
inchaded in Lhe bepes ol analysis This pack

airms Lo suppord.

Why are Patient Costs Important?

Patient costs are important  for  several
reasons, First, they place a burden on
nousehold  fimances. Thinking  specifically
about tuberculosis, the vast majority of the
word's TE hurden is within the world's
poorest  countries,  Additional  unexpected
costs such as those incurred during TE care
seeking and diagnosis can be devaslaling,
Furthermore, it has bean well-documentad
that TE patient costs are a barrier to seeking
care, and are a common reason for patients
not completing treatment,

The WHO post-2015 Glebal TE Strategy
{End TE Strategy] set a third target of
eliminating catastrophic costs for TB-
affected families by 2020, in line with efforts
to move health systems closer to universal
health coverage.[30]

Only by fully understancding  the orgin,
trends, extent, and drivers of these patient
costs can effective steps be macle to curtail
then.

Measuring Patient Costs

While there are different ways of mcasuring
paticnt costs Tar TE, the most common is ta
use: the WHO TE patient costing survey. This
survey  has a detailed handbook  which
accompanies it, providing all the information
heeded to conduct a full-scale TH patient
casting survey. Often researchers may wish
to calculate costs within certain populaticons
of their own study, and in such cases the
instrument  provided by the WHO can be
adapted.[31-32]

LR Bl LR
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The WHD paliont cost sureey s 8 cross
seclional design, meaning Ihat palicnis aren'l
irlervicw] more than ance. TR Lreatmcnl, is
psually splil into e phases, The inlonsive
phase’ amd he conlineation phase', and 1he
magnilude and breakdovwn al palienl costs in
each phase differs. For Lhis reason, the WHO
TE palient  cosl pralecol  specifies Lhal
palienls from each phase are inlerviewerd, anrl
the cosls lalar coambined Lo eslimale Laolzl TR-
palienl. cosis  (or lhe  popolation. The
inscrument additionzlly asks patlents in the
Intensive phase about thelr care scoking pre
dizgnosis cosis.

Catastrophic Health Expenditure

Families are considarad Lo incur calasiraphic

axpendilure i1 20% or more of heir annoal

household  income s spenl on TH-relalsd

eosls. This 20% threshold aims bo caplure Lhe
point al which households waold forgo basic
sustenance axpenditure. Research in Peru
alsn tound that this threshold was associated
with ponr biomeadical outcames fram TH
Ireabmenl[33]
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5 Economic Evaluation LIGHT &

H Economic Evaluation

I this section we will cover the common types of
economic intervention within healthcare appraizal, along

Chapter
summary

with the ICER, the cost-effectivenass plane and the cost-
effectiveness threshold.

. What is an economic evaluation?

Lel's imagine Lhal the Nalional Tuberculosis
Programmie: (MTE) of a4 high-burden counlry
has been presenled  wilh plars Tor wo
differenl inlervenlions Lo lackle Lhe incidence
al luberculosis. The lwo Leams [hal hawve pul
forward Lhe compeling inlervenlions  have
each pul lagelher a summary pack conlaining
ddalails o b Their inlersanlion sould bring
divwerr TE incidance, how Lheir indersenlion
would be rolled  oul, anid ezch proposal
containg an cstimate for how many Cases
corild b proventod.

While: the NTR might read over the proposals
and judge them for their Feasibility and
various  slrengths  aml  weaknessos,  Lhey
would be enlirely unatile o roach 3 decision
wilhoul  knowing haow much gach
inlervenlion would cosl the heallh syslem.
Krnowing Lhe cosl allows The NTR Lo bellar
juddge  whelhar  he  inlervenlions  would
proveicde waloe Tor money’. This concepl al
value for maney, or “efficicncy’ is at the heart

af an econormic cvaluation.

s the cost lnput worth if for the effect we can
expect s an autpuc?

Let's imagine toa that the two intereentions
are ‘mutually exclusive', e, both cannal be
chosen togother (this might be the casc if
there  are conflicling averlzps in the
proposals). Onee he NTP are aware of the

cosls, Lhey can make one al Lhres choices:
Implement The Tirsh inbervenlion: implameanl
Ihe  second  inlervenlion;  or implemend
peither. This Lhird aplion is imparlant, Tor
reasans well explore inomoare delail below
wwhiezri vee ok al thresholds (Seclion 5.8)

Essentially, all economic evaluations hawve
two key features:

they compare more than one course
of actlon or ‘intervention’. Bear in
mind though, that one of these
interventions may be 'do nothing',
that is, ‘carry on as things currently
are’,

they must know all the relevant costs
associated with each course of action
[zee Chaoter 49, as well as what can
be expected as the conseguence,
We can think of these as the cost-
inputs and the outputs,

Economic evaluations are conducted in many
different fields, but here we will focus on
their application in  healthcare  decision
making.

There are four main {ypes, cost-benefit
analysis, cost-effectiveness analysis, cost-
utility analysis, and cost-minimisation
analysis.
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In all four fvpes, the cost-inputs  are
axpressaed in menetary amounts, for example
LAWY

Howr Inpiste ave
naasaired]

Type ot Econcmle Evaluatien

Cost-benefit analysis

Cast-cffoctivencss analysis Allinputs are
costs, measured in
michetary units e g,

Cast-minirmisation .‘H‘EI\'EI! 5

Cost-ufility analysis

Cost-benefit analysis

This is a Lermowe've probabily all come across
belfare bul oflan s used in an impracise
ralher general way. In & cosk-benelil analvsis,
in addilion la inpols being  expressed  in
monelary unils, we alsa consider Lhe aulpols
in Lerms of manelary onils. Shop awners do
this freguently: they consider how much
samathing will cost to buy, and how much It
will make their business in return. In the
context of healtheare, whon conducting a
cost bencfit analysis woe o must find a way 1o
roprescnt Lhe  vardous  conscguencoes of
interest in lerms of 8 monclary gaine Those
conscguences mighl include Taciors such as
gaing in produclivily in g syslem or individual,

or even reduced school absenlesism.

Cost-efFectiveness analysis

Cost-effectiveness analyses exprasses inputs
as costs just as in a cost-benefit analysis, but
for the outputs can use any measure of
effect. in our case often a relevant clinical
measure such as those we looked at earlier
[drop in blood pressure, premature  births
averted etol.

Haotr Ak o pirks fcesnsd L Re
Az re 7T

Howr are: conaagiancis
axparessel Mvalisd?

wyice range passide. not recessarly
carmen b b Dne s vl el g
witlirl=e

borcbary unks

s B Leal b bppizdle d s mal sz d' faal e
EOMTTE SATLEE ST

S el nn:l

it pavyieyg ik re e

Car Errg r dibcrens o moores. wakchcan

ALy

vil'm halwaemn ol el s

Cost-utility analysis

Cosl-ulility  analysis s guile simply cosk-
elTeclivanass analysis whara 1he onil ol ailecl
Lhee OALY. This allnws wus Lo
unidersland how oor cost-inputs will irmprowve
raduced  marlalily
improvamen!  of  HREQolL  We
somcthing similar if we use the DALY as cur
measure af  offect. though  technically
spoaking  this would  still be a  cost
cffectivenoss analysis, as doosn't mako use of
hcalth utilitics.

e 0

health,  inchading anrl

can o

Cost-minimisation analysis

This is perhaps the most intuitive al the four.
We have chaoices of action wherehy all
choices will provida the same result. If each
choice has a different cost, the obvious
decision is to go far the cheapest, That is, we
minimisa the cost, As an example, think of
buving paracetamal in the supermarket, The
branded products are often  considerably
more expensive, but they contain the same
paracetamal as  the cheaper  unbranded
product, We would choose  the  |owest
price. Mol all inlervenlions can be evalualad
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using & cost minimisation analysis duc o the
reguirement of pulpuls being cqual. Nole
Lhal some also consider cosl minimisalion
analysis Lo be g subsel of CFRA

E.2 The cost-effectiveness ratio

Lat's imagine we're evaluating an intervention
aimed at increasing TG dizgnosis ina high-risk
population by encodraging mare people to
visit a TE diagnostic centre to get tested.
Bearing in mind an economic evaldation must
ahwaws compare at least two things, the
relevant alternative we're comparing to s
therefare the system we have in place today
- standard practice. A natural measure of
effect would relate to the number of people
tested. If prior {o the intervention 1000
people per year people were coming in for
testing, and wunder the interventicn this
increased to 1500, the effect is an additional
S0 people tested per year.

If cur intervention was badly designed and
actually deterred many of the people whao'd
have came for testing under the pre-existing
sysiem and saw the number tested fall from
1000 to S00 people per wvear, our effects
wolld be negative, At times an intervention
may also bhe Cost-saving, meaning the costs of
the intervention wouldl be negative,

The first thing we might be interested in
when we've collected our cost and effect clata
is checking for these situations. We can we
make an easy decisicn about the intervention
if we observe that it costs more money but
provides a negative effect — it's unlikely we'd
weant to roll this intervention out! Similarhy. if
an intervention were fo save the health
sysiem and patients money AND it provided a
positive effect, we've got a winner that we'd
likely hope to implement Usually however,
interventions tend to khe a3 hbit more
complicated. having positive effects and
costing more.

TS AISRTIV G

When describing the relaticnship in amount
iar size, guantity), betwesn Two o more
things we often use ratics. Ratios are
expressed as twio numbers, or as percentage.
For a familiar example, a baking recipe might
ack for two cups of sugar and thres cups of
flour; the ratio of sugar to flour is 2:3. You
may alss be familiar with the case fatalioy
ratio [CFR) in the case of TE. That is. the
percentage of people with TG who die from
the disease, The Ond-TE strategy hopes to
see this ratio fall to &.5% globally by 2025,

We can similarly express the relaticnship
petwesn the cost of an intervention and the
effects it provides as a ratio. This prowes very
uzeful when comparing twe intensentions.
Mor example, imagine we we're asked which
of the following two [(mutually  exclusivel
interventions is better valus for money?

Irtmramnkicin & el A1OREY presaria 5T el -

Irvbreen Eican B Toen 31000 prowcres S O H doate

By «creating a ratic showing "$s/death
prevented’ for each we can <ompare more
aasily:

Ingeraemton Sadditiang] H201 0 daail preayseisd

ntersentices E Lddtianal 2175 F death provaresd

50, we can see B provides better value for
maney, and —if we can afford it— waould be 3
petter use of maney, This ratio is known as
the ‘cost-effectivensess ratio’ or CER
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5.3 The cost-effectiveness plane

It's often helpful o0 present our  cost-
effectivensss findings in a cost-effectivenass
graph, known as  the 'cost-effectivensss
plane'. allowing us to viswally communicate
the relative costs and effects of interventions.

The cost-effectiveness plane has two axes.
The wertical w-axis is abways used for costs,
meaning the higher wp on the graph an
interventicon, the more expensive it is. On the
horizontal x-axis we have the effects; the
further to  the rizht. the Dbetter the
intervention. The axes divide the plane into
four sections. known as guadrants. These are
commanly referred to using directions on a
compass (Fleure 6}

Ll oohoiabol il llle b ek ook e Bt od B S e o B il e ol BT

nlervdnicin
Qang =lyind

Intensantios

Intmraenton Interegnon
e F fwand

i B
mone - g

Flaure 1§ - uadrares of the cest-effectivene== plane

Flgure 7 shows eight theoretical interventicons
on this graph, Let's consider that these are
competing  interventions - that is. they
acldress the same health preblem, and we can
only implement one. Intervention 4 is the
type we discussed that provides a positive
offect at a lower cost, in the southeast
quadrant. Interventions £ and E are those
we'd be unwise to ever implement, as they
cost more and have a worse effect,

Mote that as they're the same height above
the w-awis, E and F would cost the same. Let's
now consider interventions A and D in the
northeast quadrant. Which of these do we
think is bettar?

(]
&
L)
E] LF] (5]
._....i_ uu-:-.- - ;
®
HE
Figure T -repressnting interyentions an the coat-sfFectiveness plane

g
e
L0

The stesmmas of The
reflects the I
relafiorship batswean the

oty and eflechs

E-Eil'lg chegper and
mioee aflecihve, 4

darminoies &

Figure 2 - Whaiidising (Fa oost ofFoscFaneas mlia
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Figure & shows interventions & and 0, with
rosd lines drawn from the centre of he graph
CLhe arigin’y e cach ol Lthe inlervenlions. The
slecpress of & linge encapsulales Lhe ralio of
cosls Lo elffecls Tor lhe inlervenlion. The
cloger The line is Lo the hadsonlal, The more

lavourabile he relationship - thal s, we gel

TS AISRTIV G

mare health for a given amount of maney. In
This casc, as A is more offcctive than 2 and
cosls less, we would szy that A Tlaminalaes'
I} or cgually, D s "Domdnaled by A0 (s
worlh spending some lme Lo make sume (hal
vou urdersland Lhis graph.

5.4 Cost-aeffectiveness thresholds

Most interventions will be in this northeast
quadrant where we sse A, B, T and L costing
money 2nd providing heallh, We  learned
warlier aboal how Lhe QALY allows us 1o
mezsure and espress the oulcomas al A
haallh inlarvenlicon in 8 generic way in 8 oosl-
ulilily analysis. The powerlul advanlage of
this is lhal when our oulcomes are all in
QAlLYs,  we  ©Ean

elleclivenass ralios ol aclivilies across aur

compareg Lhe  ocosl-

haallh svslem, regardlazs of Tha disease or

condition they address,

A critical question, therefore. is: "How do we
know when an intervention is worth it?"

Generally speaking, we can deem there to be
a cut-aff paint for our cost-effectivienoess
ratics, above which we would consider the
ratic of moncy ta health to be tog high. This
cut off is kmown as the 'cost effecthvencss
threshold’, sometimes abbreviated to "COT' or
at times the letter k is vsed. You may be
wondering how we decide where such a cut-
off shiould be?

There are different methodological
approaches for determining a CET. Some
methads take a "willingness-to-pay’ approach,
whereby the CET is estimated based upan
what members of the society would Le
willing to pay' for some onit of health,
establizhed through interviews with members
of the population, or indirectly from leoking

at data on things such as health spending
nabits.[34]  Another  approach,  sometimes
lermed The ‘opparlunily cosl omelhod” il
leeak specilically al The heallh displaced by
irmplemenling aninLervenlion. In lralh, many
sludies overlook Lhese dislinclions, and use
WTP CFT

inlerchangesbly. A final approach sow may

larms ke threshold  and
come Across lor eslablishing a2 CFT is Lhe
‘precedenl melhod'. Tha bhasis for Lhis mealhod
is 1o lind an intervenlion already in place, and
behind ity

—assuming the  decision

implementation was sound— 0 we
clemonstrate that our intervention has a lower
CER than this, then it wooudld secin feggsonable

ey implement it

In Flgure ¢ we hawve displaved a cost
cffectivencss threshold represented by the
light Blue line. Cost effectiveness thresholds
always pasc through the origing and always
slope upwards from left to right. CERs {red
ines here) stesper than this threshaold -
wherely the intervention would be in the
recl-coloured area such as D - would be
deemed not cost-effective. We can see that
the entire northrerest quadrant is red, and the
entire sautheast quadrant is green.

This i= nol howeser The ond ol The story.

Wrhoen comparng intervenlions &, B and C
Things can gel inleresling.
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5.5 The incremental cost-effectiveness ratio (ICER)

Sticking with the four intorventions in the
nartheast quadrant in the carlicr graphs, It
will b helpful ta work with some numbers.

Cost [§)
&
450,000 @
350,000 @®
1 50,000~ o
100,000 R
- J i T | E—
0 1.5 7.5 15 20 Efect

{QALY)

Pioure 10-warked sxemple of interventicn

B 100,200 75 13,459
c 550,200 2 17.550
i 450,000 15 0,500

Wie astablished carlicr that D owas daminatad
by A [and alzo by Bl We can canfidenthy rule
cut O ne matter what our CET, &wauld nat
b implementod.

Let's imsging that we're working with a cost
cffectiveness  threshold  of $20,000/0A4L0Y.

We can immediately see that even if D had
been the only option and had not been
dominated, it's CLCE would still have been
considerably  abowe  this  threshold  ahd
deemead 'not acceptable’

Mow let’s look at B, VWe see firstly that its
CER is 13.332 - below the threshold. This is
howewer greater than that for A [10,000),
meaning & is better value for money.

While & is more expensive than B, it provides
beatter walue for money. That is, o dollar spent
on & generates more health tham a dollar
spent under intenvention B, Theoretically it
we  were  able to implement some
combination of what we're doing today ithe
point of the origin where the axes cross] along
with partly rolling out intervention A, we
wiould could achieve the same health as
intervention B would provide. but at a lower
cost,

33



Of course, this assumes that intervention A
could be done in part, which may not be the
case, Mevertheless. a decisicnmaker would
consider intervention G to be cominated by
theze two other stratepies (A and standard of
care today, Origin), and would rule out B

This tvpe of domination is known as
‘extended domination’, or sometimes “weak
domination’,

qa were therefore left with & and L.

Wiotve canflmed that A has the lowest CER,
i a gacd deal bolow the threshold (10,000 <
200001, making it accoptable. Mowe 0 may
similarly, Ly

el sensible o judes C

companng  ils cost offectivenoss ralia
C17.500) with aur Threshaold (2000000 1T we
dicdey’lL have: athoer inlarvenLlions o alTor, Lhis
indeed would e he correct approach. Bul
Iher Tzcl Thal wee oo sl bawve inlervenlion A
available changas Ihings.

S0, we knowy that through implementing 4 we
can expect an effect of 15 QALYs, coming at
a cost of 150000 Considering it has the
loweest of all of the CCRs, we can be conficdent
this would be a good use of money.

Mow when assessing intervention C, we don't
wiant to simply compare it against what we're
doing today [at the origind by considering the

CER. Moreover, the appropriate comparison
for £ is actually against A,

Cost (B

S50.000 =

1 50,000=

Figura 11

TS AISRTIV G

Wie saw earlier that cost-effectiveness ratios
1CERsy are the lines drawn from the origin,
What we're going to do with © however is ta
take a line from A, to understand what the
additional casts and bensfits are relative o
intervention & (Figure 11),

This brings us to a new type of cost-
effectiveness ratio - the incremental cost-
effectiveness ratio or ICER' (pronounced as
the word ‘nicer’ withour the nl.

We can simply calculate this by calculating
the difference im costs betwesn the twao
(AS0000 - 150,000)  divided by the
ditterence in effect (20-15),

This gives

FimLOE - L3030 =]
e

= “j“: = 40,000,

In other words, i we had implemented
intervention A, maving then to intervention ©
would come at a cost of 0000 per
additional QALY. And importanthy. this s
above aur threshold of $20,000/QALY.

I's warlh noting That il's common (o see ICHFE
usedd as a broad lerm to include CEEs also, a
term zaing somewhal out of fashion,

34



[} Equity in Healthcare LIGHT

H Equity in Healthcare

Chapter

This section takes a brief look at what we mean by social

determinants of health and cover the concepts of equity

summary

Equality

and universal health coverage.

Equity

@ What is meant by Equity? e Horizontal vs Vertical
Equity

The “Wordd Health Organization  defines
Equity as:

The aghsence of unfair, avaidable ar remediabie
differences among sroups of people, whetber
Those growps are defined socially, scenanmiceily,
dermograrthically, or seasrephically ar by ofber
dimensions  of inequally  (eg zex, gender,

ethnicity, disabilily, ar sexual onerialion].[35]

| lealth is o funclamental human right. or in the
language of economics, a ‘necessity good,
Wi'e only achiewve eqguity in health when all
people are able to attain their full health
patantial,

CHEen couity s sphit intag bwo scparatc types
hodzontal and wverlical cguily. Simply ol
horzonlal couily means Lreating poople who
are similar in & similar way, whereas vertical
equity relates to treating people in different
cituations differenthe. While this is how most
definitions will present wertical equity, it's
perhaps easier to understand this concept by
thinking abaout it as being “redistributivie’. That
i5. providing additional support to thasae who
heed it more,

Palicics almed at achieving wortical cquity
fmay laok to chare resources fram the more
advantaged  fe.e. wealthior) to the  less
advantaged |poarer).
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Measuring Equity

Cquity is ancther complicated concept which
includes a large number of different factors,
same measurable andd some unmeasurable,
Like when attempting to capture [IEQol in
setting out to gquontify health equity. or
indeed ineguity. we accept that the best we
can hope foris a reasenable appraximation.

To measure ingquity and ensure efforts o
racduce il are successiul, researchers oflan
aim Lo represent i as 3 number, or Cindax’
There are many approaches o creating these
indices, and none are universally  apread
upnn, Often the index used in one area won't
he appropriate to another, due to the many
ditterent contextual tactors, For a detailad
discussion and examples, pleasa sea [34],

Social Determinants of
Health

All adults, and indeod most children, will have
some understanding of soclal deterbinants of
frealthy owen though they  probably  won't
know thom collectively under this  name.
Social doterminants of health [SDoH o S0H)
are Lhoe many factors which influcnoe our
hezalth dor health oulcomeas') that themselhves
aren’l medical or genelic, These includs Lhe
various  concditions  Deicwoed by osome as
privilepes'l] ol our ecanomic and social
situation and upbringing, including whare we
arg born [Ehe willage, country, continent),
where we live, the job we have land our
income], our age, odr gender, the oducation
weve received, the faod we have access o,
and the tvpe of hause we live in even down
to the type of plumbing it has. The Iimportance
of these factors to our health can't be
overstated. In fact, roscarch showws that, af all
of the wider 'detorminants of health', the
socia! determinants have  a  considerably
greater impact on our health outcames than
the level of health care we receive, which is
estimated by some {0 be responsible for as
little as 11% of health.[37]

= Equity in Healthcare

SldoH are ivpically beyand an individoal's
direct control, influenced by forces  and
svetems such as econamic policies, social
norms, laws, and aur political system.,

Behaviours  are  closely linked to SCoH,
though usually consicered to be separate, [or
example, while smoking is not consicered a
SColl, the number of {ohacconists in a
person’s neighbourhoodd is.

Universal Health
Coverage

In 2012, the UM General Assembly endorsed
a resalution urging countries to speed up their
progress towards Universal Health Coverage
(JHCY While UHC souwnds like a term abaout
the gvailability of health services in an area.
it's perhaps more apprepriate o think of WHC
as being abaut affordoble occess. It strives for
fairness, linking to the idea that an individoal
should receive the care they nezd, rather than
the care they can afford.

While apain there are different
understandings and definitions for UHC, a
populatizn can be thought to achieve UHC
when all of the people’s health needs can be
met without them having to suffer fimancial
harclshig.

Often LUHC 15 thought of as having thres
dimensions of coverage:

Which services are covered
Wha is coversd, ig. the population
Costs, ar the level of financial protection

Financial
pralecimn
4 Wihal de
prepli Rirei
13 gy cul-
I E T

ﬂ Bedude coul iharng ard ke

=== = s

Current

| P —— e COVeTage Serdloes:
O ™| mechanisms which
_ - SETVICES are
Population; Who is cowmred ¥ corpmred ¥

Figure 13 = Thimensizne= al 1 [3148]
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