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ABSTRACT

Aims To identify different types of models used in economic evaluations of smoking cessation, analyse the quality of the
included models examining their attributes and ascertain their transferability to a new context. Methods A systematic re-
view of the literature on the economic evaluation of smoking cessation interventions published between 1996 and April
2015, identified via Medline, EMBASE, National Health Service (NHS) Economic Evaluation Database (NHS EED), Health
Technology Assessment (HTA). The checklist-based quality of the included studies and transferability scores was based on
the European Network of Health Economic Evaluation Databases (EURONHEED) criteria. Studies that were not in smoking
cessation, not original research, not a model-based economic evaluation, that did not consider adult population and not from
a high-income country were excluded. Findings Among the 64 economic evaluations included in the review, the state-
transition Markov model was the most frequently used method (n = 30/64), with quality adjusted life years (QALY) being
the most frequently used outcome measure in a life-time horizon. A small number of the included studies (13 of 64) were
eligible for EURONHEED transferability checklist. The overall transferability scores ranged from 0.50 to 0.97, with an average
score of 0.75. The average score per section was 0.69 (range = 0.35-0.92). The relative transferability of the studies could
not be established due to a limitation present in the EURONHEED method. Conclusion  All existing economic evaluations in
smoking cessation lack in one or more key study attributes necessary to be fully transferable to a new context.
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INTRODUCTION

The core strategies in reducing smoking prevalence are to
prevent people from starting smoking, to reduce the num-
ber of smokers and to decrease the chances of relapse. This
can be achieved by implementing population-based to-
bacco control policies (e.g. legislations and mass media
campaigns) and smoking cessation programmes (e.g. drug
or behavioural therapies) targeted at current smokers.
However, due to the increasing number of interventions
now available, decision-makers face difficulties in deciding
which intervention to implement. Given scarce resources,
relative costs and benefits of those interventions are one
of the key decision-making criteria, thus making the impor-
tance of economic evaluations rise in recent years [1,2].
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Economic evaluations combine the outcomes of inter-
ventions with their costs, in order to determine which in-
tervention provides the best value for money [3]. Such
evaluations, for example, have shown that treatment with
varenicline [4,5] or behavioural support by mobile phone
[6] can be cost-effective. Model-based economic evalua-
tions are especially appropriate to extrapolate the benefits
beyond clinical trials and when a single primary source of
data is not sufficient [7]. In addition, a model-based eco-
nomic evaluation has the ability to adapt itself to a new
context, making the process of executing economic evalu-
ations less time-consuming and thus less costly [8,9]. Un-
fortunately, such evaluations often originate in affluent
societies. The number of lives that can be saved from the
use of such evidence elsewhere (e.g. countries in Central
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and Eastern Europe) is potentially enormous. Sadly, those
countries often have too limited research resources to
study cost-effectiveness of such interventions in their own
context, highlighting the importance of transferability
assessments [9,10].

The notion of transferability of evidence from one con-
text to others varies widely in the literature. ‘Transferabil-
ity’, ‘generalizability’ and ‘external validity’ are the
concepts used to assess the ability of a study to be relevant
to the decision maker’s context to the extent the findings
could actually be used [11-15]. However, a distinction also
exists between what is feasible/applicable and what is
generalizable/transferable. Applicability refers to ‘how can
I replicate the intervention in my own decision context?’
(the process question) and generalizability refers to
‘whether the effectiveness will be similar to that in the orig-
inal context?” (the outcome question) [12,13,15,16].
Therefore, these two underlying questions seem to have
defined transferability in the literature.

Transferability assessments to date have focused mainly
on the way in which a model is constructed and populated,
as modelling provides a well-defined structure helping us to
recognize the limitations and their implications for general-
izability of the results [7,17—19]. There has not been a sys-
tematic enquiry in to the transferability of economic
evaluations in smoking cessation, although a few system-
atic reviews in this area exist [20,21]. The review by Kirsch
et al. [21], for instance, limits itself to a narrow definition of
study population and to a specific type of economic model.
In this paper, we therefore set out to: (i) identify different
types of models used in economic evaluations of smoking
cessation; (ii) analyse the quality of the included models
examining their attributes; and (iii) ascertain their trans-
ferability to a new context.

METHODS
Search strategy and implementation

A systematic search was conducted to identify all relevant
models used for economic evaluation in smoking cessation
on the following databases: National Health Service (NHS)
Economic Evaluation Database (NHS EED), Health Tech-
nology Assessment (HTA), Medline and EMBASE. They
were searched for publications in English language be-
tween 1996 and April 2015. The search strategy was
based on related published systematic reviews [20,22-24],
leading to the final search terms ‘smoking’, ‘nicotine’ and
‘tobacco’ in NHS EED and HTA. Medline and EMBASE
required additional terms related to model-based economic
evaluation, which were based on Wilczynski et al. [25] and
McKinlay [26] to acquire high sensitivity as well as high
specificity [27]. Supporting information, Table S1 shows
an overview of the search strategies used by databases.
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All results were exported to EndNote (Thomson Reuters)
version X7, where duplications were removed automati-
cally and remaining duplicates checked manually.

Exclusion criteria and screening

Title and abstract screening for the first 50 papers was per-
formed independently by two reviewers (M.H. and M.B.)
based on the following exclusion criteria: (1) topic not in
smoking cessation (as the focus was on the interventions
to reduce tobacco use), (2) no original research (to avoid in-
clusion of review of evidence or opinion pieces), (3) no
model-based economic evaluation (to avoid inclusion of
other designs, e.g. trial-based evaluations), (4) no adult gen-
eral population (to focus on adults, rather than children),
(5) no high-income country (to reduce study heterogeneity
by including comparable, industrialized countries based on
their income levels) and (6) not available in the English
language (practicality reasons mainly to address resource
constraints). No differences in exclusion/inclusion were ob-
served between both reviewers; only minor discrepancies
were recorded in the reason of exclusion. The inter-rater
reliability (IRR) gave a Cohen’s kappa of 0.912, meaning
almost perfect agreement [28]. Remaining discrepancies
were discussed, leading to full agreement. Screening of the
remaining papers was then completed by one researcher
(M.B.). Full text screening was performed independently
by two reviewers (M.B. and K.L.C. or M.H.). There were only
minor discrepancies between the reviewers, which led to
full agreement after discussion. Supporting information,
Tables S2 and S3 show an extended list of exclusion criteria
for full-text screening.

Data extraction

Data on the following items were extracted using an Excel
template adapted from published studies [20,29,30] and
included: study attributes (type of evaluation, interven-
tions, comparator and country); model (type, transition
or health states, time horizon and perspective); effective-
ness (outcome and discount rate, primary measure of
effectiveness and utility valuations); costs (perspective,
categories, resource, index year and discount rate); uncer-
tainty (type and outcome of sensitivity analysis); and
results and major limitations.

As data from some included studies were already
extracted by the University of York's Centre for Reviews
and Dissemination (CRD) (n = 39 of 64), only one
researcher (M.B.) extracted data independently on those
studies and compared with the CRD extraction. The CRD
database contains clear and structured summaries of the
economic analyses by experts, and therefore it was deemed
sufficient to compare the results of data extraction to these
summaries. For the remaining studies that were not
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included in the CRD database, the data were extracted
independently by two reviewers (M.B. and one of the
following: M.H., K.L.C., R.D.K. and PK). Any disagreement
between the reviewers was resolved by consensus with a
third reviewer.

Quality appraisal

In order to appraise the quality, 10% of the included studies
were first assessed independently by M.B. and M.H., using a
quality checklist and corresponding classification from the
National Institute for Health and Care Excellence (NICE)
Methodology Guide with the aim to filter out quality-poor
studies [31]. The quality checklist was based on three
major criteria: (1) the study was conducted from a relevant
perspective (i.e. at least payer or health-care perspective;
(2) the study was a cost—utility or cost-benefit analysis
with cost/quality adjusted life years (QALY) or benefit—cost
ratio reported; and (3) limitations, either stated in the orig-
inal study or identified by the reviewers during data extrac-
tion stage. Once the overall assessment using these criteria
was completed, the studies were assigned to one of the
following three classifications: (i) a study with minor limi-
tations (ML); (ii) a study with potentially serious limitations
(PSL); or (iii) a study with very serious limitations (VSL). As
full agreement on quality classification was reached in the
10% of the included studies, M.B. then completed the
quality appraisal of the remaining studies.

Transferability assessment

The studies appraised as the one with minor limitations
(ML) were considered to be of sufficient quality to be
included for transferability assessment applying the
EURONHEED checklist [9]. Two independent researchers
(M.B. and one of the following: M.H., K.L.C., RD.K. and P.
K.) applied the checklist. The EURONHEED checklist was
developed originally by Boulenger et al. [9] and described
and updated further with guidelines by Nixon et al. [32].
It consists of 42 questions, 26 of which relate to overall
methodological quality and internal validity, and 16 ques-
tions relate to transferability. An overview of all questions
is provided in Supporting information, Table S4. Every
question can be answered by ‘yes/partially/no or not appli-
cable (NA)’, assigning a score of 1, 0.5 and O, respectively.
While each item in the checKlist is treated equally (but im-
plicitly giving more weight to 16 of the 42 items), the
assigned score to each question thus additionally provides
another weight to reflect the extent to which each item
was reported in the study being assessed [32]. The combi-
nation of the questions generates an overall summary
score [9,10]. We calculated two summary scores: the total
summary score including all 42 items and the transferabil-
ity score including the 16 items. The summary scores were
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calculated using the following formula; Tlx >:5ix 100, in
which n is the number of questions, x is the number of
questions for which the response was NA and S is the score
of each question [9]. The summary scores reflect how
thoroughly key methodological items are reported as
the quality of reporting is paramount for generalizability/
transferability [32]. In addition to this, we calculated the
scored percentage of the total score possible per section.
This showed us what sections within model-based
economic evaluations were of sufficient quality and
which needed further improvement. For example, a score
of 0.75 means that 75% of this section is of sufficient
quality.

RESULTS
Search outcomes

The systematic literature search yielded 1925 references.
After removing duplicates, 1500 studies were included
for title and abstract screening which led to a total of 101
studies selected for full text screening. On applying the
exclusion criteria, 64 studies were judged to be eligible for
data extraction. Thirteen of the 64 studies were included
for transferability assessment. An overview of the process
is provided in Fig. 1.

Overview of studies

An overview of the identified models is shown in Table 1.
Most studies originated from Europe (n = 30 of 64) and
the United States (n = 24 of 64), followed by Australia
(n = four of 64) and Asia (n = two of 64). Three of 64
studies were multi-continental.

The populations in the analyses were described mainly
as the general adult population of smokers. In three studies
the populations were described further as smoking 20 cig-
arettes per day or more [33—35], making or considering a
single or first quit attempt [36—39] or had recently tried
to quit smoking [40,41]. In five studies the population
was described only as a dynamic and/or hypothetical
cohort [42-46] and in nine studies the population was
not reported at all [47-55].

A significant part of the intervention was
smoking cessation programmes, either pharmacotherapy
[4,5,36-38,40,41,48,50,51,53,55-65], behavioural ther-
apy [6,42,47,66—-69] or a combination of these [33—
35,43,45,46,49,52,54,70-75]. Several studies evaluated
[39,44,76-88],
whereas five studies included both smoking cessation
programmes and tobacco control interventions [89-93].

In a number of studies, the authors selected ‘no inter-

wider tobacco control interventions

vention’ or ‘current situation’ as comparator. All other
studies described the comparators in more detail (Table 1).
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The main measure of outcome used is the QALY.
In total, 23 of 64 studies reported QALY as their
main outcome [5,35,38,40,41,47-49,56,58,59,61—
63,65,69,70,76,78,81,86,88,94], followed by life years
(LY) gained (n = nine of 64) [33,43,46,66-68,73,74,89]
or a combination of these (n = 12 of 64) [4,6,35—
37,39,42,44,57,77,80,83]. Five of 64 studies reported dis-
ability adjusted life years (DALY) as their main outcome
[60,82,90-92], and only four of 64 (incremental) net ben-
efit [52,53,55,71]. There were two of 64 studies reporting
only the intermediate outcomes of the intervention
[85,93] (Table 1).

Overview of economic models

Table 2 shows the main model attributes used in the
included studies. Thirty of 64 studies used a Markov model,
12 of which used a specific type called the benefits of
smoking cessation on outcomes (BENESCO)
[4,5,36,37,48,56-59,61,62,65]. Decision-tree models
[41,43,52,55,63,71,75,83,93], discrete-event simulations

model
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(DES) [45,54], the chronic disease model (RIVM-CDM)
[44,81,88], the tobacco policy model (TPM) [76,77], the
quit benefits model (QBM) [80], the World Health Orga-
nization (WHO) model [90], the global health outcomes
model (GHO model) [70] and the abstinent-contingent
treatment model (ABT model) [73] were also used.
Twelve of 64 studies did not report explicitly the model
used, reporting only decision analysis modelling or simu-
lation modelling [39,50,51,66,69,72,74,78,86] or limit-
ing the description to only dynamic or static modelling
[42,82.92].

Several (18 of 30) studies based on Markov models pro-
vided sufficient information on transition or health states
used in the model. The most frequently used transition
states were current smoker, former smoker or death, while
health states included asthma exacerbation, coronary
heart disease (CHD), stroke, chronic obstructive pulmo-
nary disease (COPD) and lung cancer. In decision-tree
models (n = nine of 64) the most reported transition states
were quit attempt or no quit attempt, often combined with
success to quit or failure to quit.

Addiction, 112, 946-967


http://wileyonlinelibrary.com

g et al.

Marrit L. Ber

950

(sanunuo))

poured A7 1od
150D [BIUSWAIOU]

JISIA SUNNOT
gurmp gurEsunod Jo

Sur[[esunod uonessad 03 Jounipe
se uaAId ‘uordoadng pue (Isreyur Aeads ‘yored ‘wng) SN INog
SUI[[asUNOd UOILSSaD 0} Jounipe se UsAIg

Kep 1ad sepaIedd ()7 < SUBOWS SIAYOWS

(puepazyims
W) Pasn ejep Swos)
Anunod ueadoany y

VSN 3N ‘PUBMRZIMS

€00 ZnuIo)

paured x1 pajioday JON ‘uordoadnq pue (zseyur Keads ‘yoyed ‘wng) SN INog Aep 1ad say301e310 ()7 < Funows s1yoUWS ‘uredg ‘ooue] ‘epeUR) 9O ‘ZNUIO)

poured uonessad SIedk G/—GT $107

AT 30d WADI1 uonen)Is JualLIn) upjows Jo JusweGeURW [BIIPIW ) JO 93LIA0D [N page sIoyowWs YoUud.] JUSLIND PaInsu] Qouel] ‘[na1ady)

d9014 +87T sjueddnaed sexa], Ul SoNIUNWWOd
ATVO sonoead [ens() 1uonessad gunjows 0 yoroadde wea) axed-)[eay Ay, 91 wogy s)sioewreyd pue sUeDISAYJ SeX9L, ‘VS  STOT “Jojue)
ATVO Syjuow I9Y10 Jjuow Jse|

pue paures x| [[e J0j wonenyis [ens( ) 10q0ydols AU} Ul AJ[nyssa0ons ymb Fuiaey noyum 491 pueduy  $107 ‘umoiyg

ATVO ymb-jos SUIOUO0D unjows, pue ysalj Surue)s, uonendod unjows mo3se[H) SN 600C ‘phog

ATVO LAN oulIuaIeA poytodar JoN UuopaMS ‘00uRL] ‘WNIS[og q600T ‘unog

0qoaoeld Jo oM 7T+ QUIOTUAIRA [JIM d0URUDJUIRW
ATVO ~ QUIPIUSIRA JO SYoaM 7T JO S[PaM 7T UNM papuedxs Justujesar) SUIOIUSIRA YooM-7 T uonendod ympe ysipams uspams B600T ‘urog
ATVO uordoadng QUIOIUSIRA +8T pade IO YSIpams uopams 8007 ‘urog
110ddns

ATVO TAIN [BUOIIBATJOW JOJ SHISIA 9SINU INOJ IM s39[qe) uordoadng +G¢ pasde s1oyows Ysipoms uapams 9007 ‘urog

ATVd UOTUIAIUL ON uordoxdng 10 [N 6/—(0¢ pask sIovows uelensSNy elRNSNY /00T ‘Wentyg

ATVO UONUIAINUL ON sue3oad 11o0ddns paseq-dnois Jo SulEsunod duo-03-au() pajoda joN pueposs 1102 ‘pineg
s3nap

ATVO  ou pue uordoadng ‘TN QUI[OTUIIBA uonendod ueaIoy] [BIoUL) BIIOY YINOS 6007 ‘oeg

uoIessad popreun 10T

ATVO pue [N ‘vordoxdng QUIIIUIRA SIOWS JI2I) +8T 900919) ‘speseurRyIy
UOI1esSSad papreun pue

ATVO Zurpsumoo Jariq 600¢

pue paures x| ‘sarderayjooeuLIey J QUIOTUIRA sIoows ueideg +81 wnideg ‘suemIOUUY
IMN Jo uordoadng

NM JUSTILII)T S10T

ATVO pue ‘quawyear) oN JUOUIRAIJOT Ul QUIOIUDIRA sIoows UeIS[dg +8T wnidppg ‘supmIOUUY

ATVO qs00¢T

pue paured A’ UOTUIAIUI ON 1 03 T woy a3k Sunjows [e39] Sulsrey uonendod uedLIOWY [BIUIL) vSn ‘peuyy

0T ‘61 BS00T

ATVO ‘QT 93e Sunjows [e3o] 17 03 81 woay 93e Surjowus [e39] Suisrey uonemdod UeTUIOJE)) [BISUSL) VS VO ‘peuy

uL00N() Aopavduio)) uonuaAdU] uonvmdoq guno) Avalt toyny

w00 pue siojeredwod ‘uonuaatlul ‘uonendod Aq SaIpnis Jo MIIATIAQ) T d[qeL

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



951

Review of smoking cessation economic models

(sanunuo))
UOI7esSSa) papreun jdwaye ymb o[dus
ATVO pue NN ‘uordoxdng SYOOM 7T + 7T SUIPIUSIRA gunew uonemndod ULdLISWY [RISUID) VSN 0T0T ‘W3my
JJouaq 19N uordoxdng QUIOIUSIRA pajodax joN VSN 2007 ‘uosyoe[
Aep 1ad say301e310
ATVO uresuno) FuIESUNOD YIIM PauIquUIOd JUIIIUIRA 07 < Supjows +()7 pase sioyows asouede( uede[ (00T ‘yseres|
ATVO

pue paured A’ uonenIs JuaLIn) udredure) 020eQO], [RUONEN URI[RIISNY uonendod uerensny [eIoUL) eI[RIISNY 8007 Aoy

Surmmb papreum
ATVO pue N ‘uordoxdng SUI[DIUAIRA uonemdod +8T ympe SN VSN §00T ‘premoy

ATVO

pue ‘poured TN 10
AT ‘stopmb  surAydinou ‘uordoidng 800¢T
JO JoquInN “UOTJUIAIUT ON QuUIIIUIRA uonemdod yon(] [eIousn) SpUB[IOYION 9Y], ‘UIOOPUSS00H
T10T
paureg x1 uonen)is JuaLIn ueq gunjows e pue swwei3old uonessad ujows uonendod ysiue( [e1auss) Srewua(| ‘preeslopy
MHDI UOIJUSAIIUI ON  SUOTJRUIqUIOD 10 UeqAy, ‘(Aeads [eseu ‘aofeyul ‘yojed ‘wng) [N pajaodax joN vSn 9007 ‘MH

3Un)sa) 119U U0 paseq

AT [enpisoy UOTUOAINUI ON Adexay) pazofre) pue surpruaies ‘uordoxdnq ‘yojed ounodIN SAYM UBDLIDWY vSN 8007 ‘uefoyg
9200
104 “M¥I 93e19000 ON 93LI19A00 UONLSSID Funjows d0e[d-JI0A\ uonemndod g jo uondapey vSn ‘uradrey

Adexapooeunreyd
onex ou pue ‘uordoxdnq ®/00C
-0—d "I ‘109 ‘yoyed ounodIN ouldruaIeA poytodar JoN vsn ‘uzadeq
ATVO ¢€10¢
pue paured A’ uonen)is JuaLIn) donoead juaiand o3 Jounipe ur jJ1oddns paseq-1xa], +91 pade siasjowug NN ‘0Jo11I9NY)

uresunod
ATVO Ppaseq-ueDISAYJ ur[esunod paseq-ueIsAyd 0} joun(pe ue se saydjed SUNOJIN pajodar joN VSN  966T ‘B[PISI]
ATVO <00t
pue paured x| uonen)is JuaLIn) SUOIJUIAIIUL UOIILSSID FUDOWS 90BJ-03-90B] uonemndod orureuA(| SPUBRLISYION Y], ‘BIISUI

swwreadoad uonessad surjows

AT paIunoosi(| UOIJUSAINUI JoLIY Ud9) [RUOITRU 020BJQ], U() JON S,UO0BI0SSY SUNT UBILISWY SIeIK G7—/ T pade sjuadsajopy A% 8007 ‘oul(]
L661
paureg x1 TOIUIAIIIUL ON urEsunod uonessad Surjows UrISAYd-uoN +81 pade siaxowug 19189100y VSN ‘ue301)
w0 J0pavduto)) uonuaAU] uonvmdoq guno) Avalt oy

(panunuo)) T Jqey,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



g et al.

Marrit L. Ber

952

(sanuruo))
Auo uordoadng pue TN
paured x'1 urEsuNod 10 AIAPY snyd ao1ape 10 uordoadnq snyd ao1ape [N sn[d a01Apy SISOWS JO 11070D (e jodAH SN 7007 ‘3uos
paproae €10¢
$1800 urjows UOTJUSAIIIUL ON QuIuRIZ0IJ [0IIU0)) 030eqO], JI0X MIN +8T pagde aje)s§ JI0X MIN vSn ‘uosduarg

sardeoyjooeureyd
J0 SUI[osUuNod ‘dd1ApE

MADI JOLIQ ‘UOIIUSAIIUL ON uordoxdng Jo J¥N ‘Surfesunod suoyda[a) ‘9d1Ape Jorg uonemdod uelRNSNY [BIUIL) BIRISNY 90T ‘ToIedys
Aorjod (suoryuaAtayul
paaes XTvVd [01U0D 0208q0) ON doud-uou TN ‘seseaxour 901d) sarorjod [o1u0d 020eqo], S661 Ul SIOYOWS JUaIIN)) SALNUNOD 6ET 00T ‘uosuey
JuowdeuRW
erwoepidisAp
poured A1 ur Jurures) uemIsAyJ uIEsuNod uonNessad Sunjows ul Sururer) ueISAyJ SIOWS SSIMS puUBIoZ)IMS 200 “198uig
ATVO uonenyis JuaLIn) JUSWISSINQUISI IO ISBIOUI XB], 08—G 7 pasde saaxows yon(| SPUB[IdYION O], $10T 9A0
sooer[d-y10M Sa1j-ax0WIS
ATVO  Jo uSredured opim-ajess IMN 9919 saaxjouws Jo uonemdod ejosauury RJOSOUUIN ‘VS[] <S00T ‘Sup
paured x1 UOTJURAI) UL ON SUOIJUSAIDIUL JOIND 10 $3SIN0D [BNPIAIPUL ‘$3SIN0d dNOIo) uonendod ysiue(] [e1aua9) Srewua (| 900¢ ‘Uas|)
suoneuquod 110¢
paured A1 UOIJUIAIIUL ON 10 Adesaty) uoneoipow Aderay)) [eInolAeyaq £33Ny pjo) uonemdod orureuA(g VSN ‘[PUUO,0
ATVO UONIUIAIUL ON wexdoad uoressad gursjows Aysuajur Y3y pue mo| uonendod ysipomg [eIoua5) uopamMs €107 “MI[UYON
swureagoxd
JyouRq 19N 0Qaoe[q uonruIquIod 10 ‘uotdoadng ‘yojed aurjodIN UONESSI) FUMOWS B U0 PI[[OIUD SIOWS VSN 000T ‘USSPIN
yojed sunootu 9661
JyouRq 19N pajtodax J0N 10 omuIp emeapyim dnoisd Adesoyy [eanolARydq ‘OIed-J[oS pajtodar Jo0N pajtodar Jo0N ‘URYOIN
uoIyessad
ATVO papreun 1o uoidoadnq jdwane
pue paured X7 ‘OUDIPOW PAqLIdSAI] SUIITUIBA ¥mb 1s1j & SUR{RW SIOYOWS JNPe Ysiuul] pue[uiy  OTOT ‘Uepur]
s19p1A0ad a1ed £q SUOIIUSAIDIUI JOLIQ puR
sajel 3ng UOIIUIAINUL ON JUAWIILAI) JO SUOHBRUIGUIOD JUIJIP JO SIS0 JO 9FRIA0) SIOWS JO 310Y0D [eorayjodAH vsn 700T Aaa]
sarmnyipuadxa
[eo1powt
ur seguey) 93e10A00 ON SOLIBUADS 93BIA0D INO;] $9—81 pasde seakordury vSn 900T Aro7
ATVA dpy-jes guresunod suoyda[a], 00T—S € pasde siaows elRISNY $10T ‘Te1
(fenyoerpI9)UNO0 3uryjou
ATVA -0p) UONUAAIIIUI ON IMN PUE ‘JUOWIIDIONID ME] B I00pUl UBJ[D ‘XB) JO dSBIOU] 6S—G T Pa3e SIOWS URIUOISH RIUOISH 2007 ‘Te1
uL00mMQ) A0jpapduio) UOTIUIALIIU] uonvmdoq funo) Avalt toyny

(ponunuo)) [ Jqel,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



953

Review of smoking cessation economic models

*1S00-JJoUIaq = D—¢ JUSUIISIAUT UO WINJOI = [OY ‘AN[IqRI[OT I9JRI-I9JUT = Y] {STeok
O] = AT ‘O1JBI SSOULAI}OSJ-1S00 [RIUIWAIOUT = YHD] 1ouonmoeld [e1oudd Jo) :00U[[O0XH oIe) pue [3[esH] J0j 9ymmsu] [euoneN = gDIN :STeak ofif paysnipe AIqestp = ATV ‘STeak 9 pagsnipe A)penb = X1y ‘Adeoy) juowooe[dor aunoora = 1IN

ATVO
pue paures x| ugdredwed oN ugredwed Sunjows-1uy uonemdod +87 Jnpe SN vSn $107 nX
1500 oqaoeyd 1o
[eruswaaouy  uordoadnq + Surfesuno) FUIESUNOd YJIM SUIIIUIRA pajtodar joN VSN 6007 ‘soeuax
JJouRq uesunod Q) pIepuL)s J0 ‘UONeUIqUIOd
Jou [ejustIaIou]  [enpIAIPUL IO 90IApE JoLIq Jiey) ‘wordoadnq {LYNV TDeL 7@y Jo Sunss) onouen paytodar JoN 0 800T ‘UOIPM
paaes
saxnyipuadxa
[eo1powt
‘poured A UONUAAINUI ON Jwwe1501d uonessad-3unjows 9J1s-I0M SIIOM TR[[09-9N[q JO 100D [eo1ajodAH VSN 9661 TouIepy
sAep ()¢ IXou oy} UM 3ummb JopIsuod
UONLSSID papreun QUI[IIUIRA JO A[SNoLIds oym saaxows ‘sorgdeadowap VSN YN ‘pur[OZIMS $10C
ATVO 10 ‘TYN ‘vordoxdng SYPOM 7T + T JO ‘QUI[OIUAIRA JO SYPoM 7T pIepuels ueIpRUR)) JO 9AIIRIUSSaIdAT 11070 ‘uredg ‘oouea] ‘epeUR)  ‘SINQ)lIRAA UOA
ATVO uonen)is JuaLIny) 110ddns uoryessed Sunjowg +8T pade siasjowis YN SPUBR[ISYION 9], qOT(T ‘oUW
20 pue
3] 9Y) pue ddURI] ‘UIPIMS AUBULIOY)  ‘QOURI] ‘UIPIMS ‘AURULIOL)
ATVO jdwayye Jnb papreu) auppIuatea Jo uordoxdng TN ‘WNIS[RY ‘SPUBLIDYION oY) Ul +8 pode sioyowl§  ‘winid[eyg ‘SpuedyoN 9y, BOT(OT TOWdA
uonejodenxs puax
o paseq st douadfeaard €00T
ATva gunjows aamyng (xey, ‘ymb, ‘ 3118 7,U0(],) Seanseawn A0 J uonemdod yom(g SPUR[ISYION 9], ‘USI3NUIL) UBA
ATVO 200t
pue paures x| uonen)is JuaLIn) 9SBAIOUI XB) 000B(O], uonemdod srureuA(| SpUB[ISYION Y], ‘[eeq uep
Gunjows jnb
ATVO nmb-Jos uordoxdng Jo wng aunoomu ‘yoyed Sunodru A33n) p[o) 0} (U0 ISed] JB) paLy oyM ()/— ¢ pade siasows BIUISIIA ‘VS[] 7007 ‘uedp,
sydwape ymb pajeniur
ATVO Adexa) 3nap oN aurruatea 1o uordoxdng TN A[IUS091 OYM SISOWS JO 100D [eINSYIOdAH N 1107 J0jhe],
9Je SAIJB[A1 JO ONJBI SPPO UR SB UAIS 9ZIS J9JJ9 10 [N
Jo Testeadde gOIN ‘U0nESS9) SUnjoWs J0j dulopIny) SN 10T
paured A1 0qQaoe[q 01839y pue Ad1j0J 21e) YI[eoH Joj Aouady ‘uisni) [eIouU3 Ul s1asjows pue yS( woij pasn eje(| ‘uoyoders
6661
paured x'1 uresunod Jo urEsunod Jo yum saydjed sunooru [BULISpSURL], [eIoUa3 Ul SI9ows SN ‘uoyeders
w0 J0pavduto)) uonuaAU] uonvmdoq guno) Avalt oy

(panunuo)) T Jqey,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



g et al.

Marrit L. Ber

954

(sanunuo))
ouwIn-ofi pue TT0T
VOl sajed asdefaa pue 3nQ) %G°¢ %G°¢ [B191008 SIeOA 0T 4 ‘preegloy
sydwayye b
VOH pue VS [Myss900ns pue sajel uoneniuf %< AN AN AN AN 8007 ‘UehvH
(SHN 310) ado) ‘1eoued un| £10T
VSd pue ysa sojea asdeax ‘Gumymb Jo S aAne[RY %G°¢ %G°¢ 901AI0S )[BOH Qwm-ar] ‘ajons ‘qQHD ‘TN + € ‘0I9LLIOND)
Johed
VSd pue v§n Sojel UONessa) %€ %< 2Ied-[ieoH UN AN 9661 ‘BPIsL]
Iajowus AB)S ‘9onpal
VOd pue VSN sojeI IMNQ %€ %< JEREEN QuIN-IJI'T ‘ynb Ieyows yudLm) 800¢ ‘oulq
ToAed
AN Summb Joj oner sppo %< %E Kred-pary, AN AN €007 ‘Znulo)
vsn Sumymb 10 onex sppo % UN UN QuIl-oI AN 900T Znuio)
doueInsu| ¥10C
VSd IRl InQ %€ %< Uie=H [elos QuI-IYI'T € ‘a1AY)
vSa W)ISAS
pue VSN ‘VSd SIJEI dULUINISqR SNONUNUOY %S¢ %S"€ SIed-tjeoH QuI-ofI' P+ UonueAIRIUL DS q600¢ ‘urog
VSd
pue ‘VSI ‘VSN saje1 )b pue sous[eAdld Supjows % % UN s1eak Og AN B600T ‘urog
[e391008 sIeak ()G
VSd pue v8d uonessad jo AIqeqoig %€ % pue a1ed-iesH pue Ot AN 8007 ‘uog
wWISAS
VSd saje1 JmQ %€ %e 9Ied-TjeoH QuIn-oIy ¢ 2007 ‘wensog
VSd pue vS§n soje1 Imp %S %S UN QuIn-IJIT AN 600 9rd
C10¢
VSd S9JI OUIUNISAR SNONUIIUO)) %€ %€ [e1e1008 QwI-orT S ‘spleseueyly
ToAed 6007
VSd pue ysn S9JBI 90ULUI)SE SNONUIIUO)) %E %S T QIed-[IRoH QuI}-IT 9+ % ‘suBWIOUUY
%€ Tofed S10T
VSd pue ysn soje1oouURUNSqY  PUB G'T %€ puB G’ oIeO-yI[eoH Q-] 4 ‘suemIOUUY (0§ = u) roxIRN
%EEES fyansuas $SaUIATIOIfd f0 2unsvatul LvuiL ] 87800 s1aff 20100dS40J  UOZLIOY-dULL], SIS IVl /UOTISUD], Apmgs Japou fo adH],
sishipuy buryunoosi(q

SO1ISLIIODADY )

*SONSIIIORIRYD pajtodal Jsow Jo ATewruns pue [opout 19d pamoys sonsIIlORIRY) ¢ I[qeL

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



955

Review of smoking cessation economic models

(sanunuo))
‘snyejs unjows
[e191008 pue soryderowop
pue wagsAs I19Y3 Jo uonounj e $10C
VSd pue ysn eilchgin) %S AN oIeO-yI[eoH Qu-oIrT S $9JB)S I[eay QAISN[OXY  ‘SINqlIep| UOA
sjgouRq %0°S W9ISAS
MN ATejouou Jou [ejuaRIOUl Ul dguey) —-0¢ %0°S—0 9Ied-[I[eoH Qum-9TT ¥ BOTOT Towdp
Peap ‘(adO ‘oons ‘TN
‘HD ‘vD duny) Jayjows
Jouwoj ‘(AdoD ‘osons
(SHN 3In) ‘TN ‘(THD VO Sumy)
vsn S9JBI 90UUNSqY %S°¢ %S¢ QOIAIAS [I[BOH Qu-oIr] Josjows ‘1opmb Jue0ay T110T JojAe],
sojex uonezin IN (dOLAN) €10¢
AN Ppue ouymb pue ssousIEME BIPIW J0] SATRY %E %€ AN SIIA ()T upjows aNUIUOd 10 JM{) ‘uosdung
ToAed
vsn Ieaf T je oouounsqe JUIO] %E AN Kred-pay, Teak [ UN  £00T ‘198uld
VSd pue vsi Sojed duLUNSqy %S € %S Jofed uIn-oIy € 900¢ ‘u3s|0
VSd
pue VSN VS0 Sojed dusUIIsqe snonuniuo) %S %S [e191008 WMo 9+% 010 'uspur]
vsa UOTJeSSa0 Funjows Jo ANIqeqod %S AN JoKodury s1eAA ()7 AN 900T 4a97]
SISBISIP I9YJ0 ‘O30S
‘(IHD ‘dd0OD “eoued
VSd saea nQ) %S %€ 103998 1}[eaH SWI-IfI] :0y anp AN[RIOI + € 10T T°1
VSd pue vs§i Saje1 INQ %€ %€ AN WMoy AN 0TOT Y3y
qresp
vSd ToAed ‘OYOWS-UOU-3DIS ‘OYOUWS-3[IS
pue ‘VSIN ‘vSn S9JBI Q0UUNSqY %< %€ AIeO-IeOH (6 95k U *QAT[e-OIN[TE] ‘QAIE-SSA00NS 6007 ‘TyseIes|
WOISAS
VSd pue Vsl Sojed S0UsUIlsqe snonuruo) %€ %€ aIeo-{jesHq QuIn-oIy 9+% 800C ‘premoy
Jofed 8007
VSd pue Vs SIjBI dUUNSqY K4 %S T SIed-j[eoH QuIn-oIy 9+F TI00pusZ00H
Sishpup fijanisuag SSIUAAIIIfJ2 fO dnSDIL fLADUILL] 380D $300fJ 2013020840 UOZLIOY-ULL], +SAIVIS 1I[Dal] /UOTJISUDA], fipms [opout Jo adfy,
sishippuy burunoosi(q

SOLSLIIOVIDYD)

(ponumuo) °z Aqel,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



g et al.

Marrit L. Ber

956

SO1ISLIIODAVY D)

(sanunuo))
(SHN 310) oo [yeap pajefaI-gurjows O[1e) U0
vsa S9JI SOUSUIISGR SNONUIIUO)) NN %S¢ QOIAIBS )oY 10 Je9K T puE [Ieap ‘IO IaOUWS-XF 1107 ‘pieg ¥ AONIRIN
(67 = u) pajodaa spepowr Furureway
(T =u) VSN F=u
M UORUIqUIOD (¢ =u) Jofed/w)sAs (g =u) (¥ = u) (Jrey 10 Jmb)
urJo (¢ =u) ysn (6 = u) soyex soudUNSAR /NN %< (T =u) 9% xed-)[eoH we)-oys  ‘ydwaye ymb ou Jo ydwepe ynd pajiodar 3SON
Funowss anunuod
A% sojeI JIN) %€ %€ Aouade Surpunyg MN  Jo jdweype ymb Jayows juarn) $10T7 ‘nX
paxmbax
N S9JI OUBUIISIR SNONUIIUO)) JON NN JoKoduuy ek T gupjows anuNUod 10 3N  £0OT ‘uosyde[
QuINSax
s1eak 07 ‘[rey 10 3mb duwepe q200¢
N sajel 3N %< N MN 1001 °‘S‘T b ou Jo ydweye 3N ‘uradey
paxmbax
Vs S9JRI OUBUIISCR SNONUIIUO)) JON %€ RETACE | Teak T MN 7007 ‘ueap,
poambax (SHN 3In)
vod sajet ymp 10N AN 901AIS [)esH UN UN 200¢ ‘8uog
vsi Sojer I %c UN Jofojdury UN AN 000T ‘USspIN
9661
N $91R19MQ AN AN Jogordury AN AN “URYDON
paxmbax Joked [rej Jo ymb “dwayye
VSIN pue ySn sayex ymb pajorpaig JON MN axed-)[eay ek T b ou 10 ydwaye Imp 7007 ‘Aao]
(SHN 31n) syoaM 7§ (6 = u) PPpowt
VSN pue vSn sajel 3 AN AN 90IAIDS J[eOH 10 % AN 600C ‘pAog 90.1)-U0ISIDA(]
(LT =u) (F=u)9 yum
(6 =u) 91 =u) Jofed/wo)sAs (Tz =u) pauIquiod pue
VSd ynm vsn ($T = u) sayex doudUmsqe/IMO %E  (TT =) %E aIed-)[eaH aun-9Jr] (=% (TT=u¥N pajtodaa 1sopy
paambax  pajunoodsip (SHN 3N)
VSd pue VSIN S91RI OULUNSqY JON JON 9OIAISS J[e9H QuIn-IIT AUN  800T ‘UoyoM
n_m.a@u:: fnanisuag $SIUAATIOIJ2 fO aunsvawul LpuiL g $180D) $300fJ 010ads10q  UOZLIOY-ouIL], WSIDIS I[DaY /UONISUD], apms Jopout Jo adH,
sIsApuy bununoosi(q

(ponunuo)) 7 Iyqel,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



957

Review of smoking cessation economic models

(sanunuo))
paambox L661
vsn Sojel dudUNSqy N %S ‘%€ ‘%0 UN ouIn-oIy AUN ‘uey301)
Ppeap 10 2AIR
Jopraoad QuIn-Af| 1wy Suoy ynb-ou
VSN pue ysn sajeI JNQ) %€ %€ BRI |R) S| 10 Jeoh | 10 ymMb Ay WoYS  GTOT Jojue)
Supppow Tone[Is,/[eo1)
vsn sydwayye ymb ur eseozou] UN %S"€ AN 69 93e un AN $TOT ‘umorg -A[ete uoIsIoa
paxmbax (SHN 310) 6661
vsi paAes AT JO Joquunu [euonippy 10N %SL'T 9OIAISS T3[BOH um-ofry UN ‘uoporders LOV
VSd [B191008
pue ‘'VSIN ‘VSQ ATVO %€ W€ pue ares-jesy s1eak (07 14 900¢ ‘urogq OHD
vod 90UAPIOUT JSLASIP UT S3UeT) € W€ [B1910s steak 00T UN £00T T [PPowt OHM
VSd
pue ‘VSIN ‘'vSa oouoeAdId Sunjows Ul uonINpY %€ %t UN w9y AN 800T A9rmy NGO
qs00T
vsn Sojed uoljenIuy %€ W€ [B19100S s1eak OS L ‘pruyy
BS00T
AN Sojed uoljernuy %€ W€ [BI91008 sTeak ()5 ! ey NWdL
aum
s1o)mb w)SAS -oJI] pue
AN [NJ$$900NS JO JoquUNU [RUONIPPY %% %S'T QIed-[IRoH saeak ()7 AN q0T0T ‘Towep
uondwmnsuod WoISAS SasLasIp 00T
vSsn 0008Bq0] JO AJONSEd 901 %F %S'T QIed-yIRaH SIROA )OT  OIUOIYD paje[al Sunjows-§1 + | ‘[eeq uep
%% pue W)ISAS
VSN Pue VS saed Q) %S T UN SIed-TjeoH stk G/ SHS ‘opuad ‘e + T $10T A0 Wad
paambax ToAed
vSn S9JRI 20ULUISqR SNONUIUO)) JON AN QIed-yI[eoy Teak | AN 600T ‘Seuay
9ot
ASIS Jafordws
VOd pue v§[l sajeI InQ e UN pue [B}o100§ steak 05 AN 9661 Ut sad
SIshpup fiansuag SSaUIAIIOIfd fo 2unsvauul LVUILL] §380D) $100f 201302849 UOZLIOY-oULL], +SAIVIS 1I[Dal] /UOTJISUDA], fipms [opout Jo adfy,
sisfippuy burunoosi(q

SOLSLIIOVIDY)

(panunuo)) 7 Jqe,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



g et al.

Marrit L. Ber

958

'sxeak o] pajsnipe Ayenb = ATyQ :pantodal jou = YN ¢ = IS SUONEIWI] JOUTW = [N ‘SNJLJS OMUOU0II-00S = SHS ‘WeIF01J [01U0) 009eqO], SFOX MAN = JOLAN ‘Adetoy)
Juowaor[dal UNOJIU = [N :SISA[RUR AJADISUDS DISIUTULINOP = YS(] ‘SISAeur A)ANISuas onsiiqeqold = ySd ‘SISA[RUR 9sBD WX = Y ‘SISA[RUR AJANISUDS 9)RLIBAINW = VSN :SISA[RUR A)ADISUS dJRLIBAIUN = YS[] SISA[RUR AjUre)oou I
*(esned ) yeap ‘(aeoued 3uny 1o (JJOD) Yresp (9o1s 1o (JHD) YIesp ‘Juaad juanbasqns 3sod 95018 10 (JHD J9oued Suny 1o ([JOD ‘YUaAd 181y 1s0d :a501)s 10 ([H) ‘UONRQIIIRXS BWISE ANPIGIOW JUILIND OU (9) :(SNeD [[B) YJeap I90Urd
Sunf/(JOD woj YIeap 9yo1s/(H) WO} YILap ‘JUaAd Juanbasqns ayo13s 10 ([HD ‘YU9Ad ISIY 9)01)S J0 (([HD) 9SLasIp Jedy ATRU0J0d 100ued Fun| Jo ((Id0D) dseasip Areuownd 9A}ONNSqO JIUOIYD AYPIGIOW oU () :11mb wiw)-guof a1eymb
U9 “JOYOUWIS TUALIND (F) ‘[ILIP I9OWS IOWLIO] ‘T OWS TUILIND (¢) ‘[JBIP ISYOWS-X ‘IOWS TUILIND “ISYOWS I9AIU (7) ‘IOOUWS JOWLIOJ ISYOUWS JUILIND ‘TAOWS J9ASU () :9pNOUT ABW PUE [9POW S} UT PAISPISUOD SIRIS A} 0 SIJA SIYT,,,

(Z=uvsn (8=
()M SuOneuIquiod (8=u) %e'(g=u (0T = u) 104ed (=1
10 (9 = U) VSN (€1 = u) sojea soURUNSqR/IINQ) %¢  panodar JoN JWIRISAS 91ed-)[BOH wm-r] (¢ =u) [ (ST = u) paytodar jJoN pajiodar SO
110T (T = u) yromoweg
sydwone ymp N AN AN AN N ‘TPuuoq,0 Lsedsurjowg
yeap Jo ade ) Je Louejoadxa 050 adoo
A Sururewaa oy} Jo wns —8661 pue ‘oyoxs ‘(qHD “Teourd 00T
VSIN AU SB 3S0[ SIIA-JJI] JO Joquinu [JO], MN MN NN poldd  Sun IoyOwWs JSUWLIOJ JO JUILIN))  ‘U)ISNUIL) UBA
%001
VO PojleAe syjesp JO ToquunN -0'¢  %O01-0¢ AN AN AN 700T ‘uosuey
S00T (€ = u) Surfppowt
VSIN PUe VS S9JRI 0URUNSqY % %% [e191008 SIRA G/ 1 ‘BI)SUI J1e)S /IR UA(]
%S¢ C10c
d[qissod snoLep S9JRI QOUSUNISqY <1 %G°¢ QOIAIDS [J[eoH QuIn-dYr] MN ‘uojorders
paxmbax
VSIN S9JI OUIUNISE SNONUIIUO) JON MN JUSWILLIDAOL) MN MN  900C ‘Jexeays
paambax
VSd pue VSN pojeIoudd s1oymb pauresng 10N %e N Teok T AN $00¢ ‘8uQ
VSd
pue ‘VSIW ‘VSN S9je1 2ouRUNSqY %e %c [e30100§ 68 98k [U() UN  €T0T ‘MIYON
sypuowt 9 paambax JUSWIULIOAOT
VSN PUe VSl Je unjows JOu S[enpIAIpUI %, 10N UN Sexa, sypuouwt 9 UN 9002 TH
guryjowrs
ponuIIuod ‘Sunjows JWNSAT ®©/200T
MN s9je1 )N %€ N MN SIRAA )T ‘9sdeol ‘UoNesSS?d panuuo)) ‘udiey
g&maszs fyanisuag $SaUATIOIJ2 fo 2unsvatul LUl 8180 S100ff 2102dS49J  UOZLIOY-dULL], SIS Y[Vl /UOTISUDA], fApmgs Jopout fo adH],
sIsApuy bununoosic

SOIISLIIIODIDY D)

(ponunuo)) *z dqeL,

Addiction, 112, 946-967

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.



The majority of the Markov models used a life-time
horizon (n = 22 of 30) while decision-tree models consid-
ered a time between 1 and 50 years. Most of the studies
based on other models lacked sufficient information, or
reported a time-horizon of 50 years. Most evaluations
used a health-care and/or payer perspective (n = 50 of
64). Twelve of 64 used a societal perspective. The re-
ported primary measure of effectiveness in all models
was quit rate or its variants (e.g. continuous abstinence
rates).

The majority of the studies (n = 55 of 64) performed
sensitivity analyses to account for uncertainties in their
estimates. Markov model-based studies performed mainly
both univariate and probabilistic sensitivity analyses,
decision-tree models used univariate sensitivity analyses
often in combination with multivariate sensitivity analy-
ses (n = five of nine), and the other models (n = 25 of
64) conducted univariate sensitivity analyses (n = 13
of 25).

Quality assessment and transferability

Of the 64 included studies assessed for quality, 15 were
excluded based on the first criteria (no health-care perspec-
tive), 12 based on the second (no cost benefit or cost—utility
analysis) and 24 on the final criteria (having major limita-
tions). As shown in Table 3, 13 of 64 studies were then
classified as having minor limitations, 35 as having poten-
tially serious limitations and 16 as having very serious
limitations.

Table 4 provides an overview of the scoring per ques-
tion on the EURONHEED checklist for the 13 studies
judged as having sufficient quality including the summary
scores. The studies’ total scores varied between 57 and
87% and the scores of the transferability checklist from
50 to 97%.

The average score per section presented as the percent-
age of the total score are shown in Fig. 2. The average score
per section was 0.69 (range = 0.35-0.92). The sections

Table 3 Results of the quality assessment.

Review of smoking cessation economic models 959

that scored below the average (69%) were: health technol-
ogy assessment study population, effectiveness, benefit
measure, variability and generalizability.

DISCUSSION
Key findings

Markov-based state transition models with QALY as the
outcome measure were the most frequently used technique
in evaluating the cost-effectiveness of smoking cessation in-
terventions. However, the majority of the studies were re-
ported poorly, making it hard their
transferability using the existing checklist-based method.
Where such assessment was possible, studies showed a
wide variation in transferability scores, driven mainly by
the method of selecting populations, assessing effectiveness

to assess

and outcomes and estimating variability and generalizabil-
ity of their own findings.

Relative transferability

The EURONHEED method assumes that without a quality
score it would be impossible to transfer a study to another
setting [9,32,95]. Therefore, the explicit assessment using
this method resulted in some studies being more
favourable candidates than others. However, on average,
all studies lacked in some attributes for full transferability.
One of the main differences between a high score and a
low score is how differently the studies scored on the
questions on costs. For example, Annemans et al.
(2009), with a score of 0.50, addressed most of the cost
questions only partially, whereas Hoogendoorn et al.
(2008), with a score of 0.97, did so fully. Therefore, costs
are important determinants of the transferability assess-
ment [9]. Our review also highlighted other determinants;
namely, selection of study population, intervention and
comparator descriptions, effectiveness and benefit mea-
sures and variability/generalizability analyses—all scoring
below the overall average score. Without a threshold, it

Classification Studies

Minor limitations

Annemans, 2015; Annemans, 2009; Athanasakis, 2012; Bolin, 2006; Bolin, 2008; Bolin, 2009b; Boyd, 2009;

Cornuz, 2003; Guerriero, 2013; Hoogendoorn, 2008; Howard, 2008; Over, 2014; Stapleton, 1999

Potentially serious
limitations

Ahmad, 2005a; Ahmad, 2005b; Bae, 2009; Bauld, 2011; Bolin, 2009a; Brown, 2014; Cantor, 2015;
Chevreul, 2014; Cornuz, 2006; Feenstra, 2005; Fiscella, 1996; Halpern, 2007b; Heitjan, 2008; Hill, 2006;

Hojgaard, 2011; Hurley, 2008; Igarashi, 2009; Linden, 2010; Levy, 2002; Nohlert, 201 3; Ong, 2005;
Pinget, 2007; Shearer, 2006; Simpson, 201 3; Song, 2002; Stapleton, 2012; Taylor, 2011; Tran, 2002; Van
Baal, 2007; Vemer, 2010a; Vemer, 2010b; Von Wartburg, 2014; Warner, 199 6; Welton, 2008; Xenakis, 2009

Very serious
limitations
O’Donnell, 2011

Bertram, 2007; Croghan, 1997; Dino, 2008; Halpern, 2007a; Knight, 2010; Lai, 2007; Lal, 2014; Levy, 2006;
McGhan, 1996; Nielsen, 2000; Olsen, 2006; Ranson, 2002; Van Genugten, 2003; Xu, 2014; Jackson, 2007;
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Figure 2 Percentage of total score per section. Calculated as the average of the% of total score of subitems. [Colour figure can be viewed at

wileyonlinelibrary.com]

was not possible to rank the assessed studies on their
relative transferability, and this will be explored further
below.

Comparison to current literature

Several systematic reviews are available on the cost-
effectiveness of smoking cessation [22—24], but only one
systematic review looking at model-based economic eval-
uations [20]. Most of the studies included in their review
used the Markov model with long-term time horizons,
included comparable health states and reported the simi-
lar measures of effectiveness and outcomes as ours, and
common weaknesses included poor reporting of the
modelling details. However, a key difference from our
review is that they did not build on their findings to
evaluate the extent to which such models could be
transferable from the original context to others, for wider
benefits [9,10,17]. In areas outside smoking cessation,
Korber has evaluated physical activity interventions for
their transferability [96]. Consistent with our findings,
she also found that a very few included studies explored
variability from place to place and discussed caveats
regarding the generalizability of results, ‘leading to a wide
variation in the transferability of the study results ranging
from “low” to “very high” with everything in between’
[96]. Another study [97] found that population and
methodological characteristics were poorly reported—a
finding that echoes our own results on the weaknesses
of the models.

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

Implications of this review

Despite the availability of several guidelines on how to con-
duct and report adequately on economic evaluations
[29,31], there is still a considerable variation in the quality
of published economic evaluations in smoking cessation.
Arguably, this may limit the use of such evidence in other
contexts. Some authors argue that the factors affecting
the perception of applicability (the process question) and
transferability (the outcome question) together might be
broader than the factors associated with external validity
[13]. Notwithstanding this difference, the EURONHEED
method relies heavily upon the quality of reporting to as-
certain transferability [32]. Therefore, such scores can be
limited in use by the end-users for two reasons. First, a
poorly constructed model could have been reported well
scoring high on the transferability scale and vice versa.
Secondly, without a threshold score, it is hard to judge a
study or to rank and compare across the studies. Nixon
et al. [32] argue that the EURONHEED score should, rather,
be used as a general guide in making decisions, but also
note that the explicit assessment of transferability using
this method will introduce an educational element, helping
researchers to improve the design, conduct and reporting
of future studies.

This review highlights the educational element noted
above. Transparency in the model building and subsequent
analysis and results, which can be captured by the quality
of reporting, can enhance our understanding of the under-
lying process and outcome questions. However, a robust
method would require more analyses based on the model

Addiction, 112, 946-967
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outputs (as opposed to the checklists), backed up by the
perceptions of actual stakeholders (including decision
makers) as to what is relevant, adaptable, valid and trans-
ferable to them [13,16]. The European study on Quantify-
ing Utility of Investment in Protection from Tobacco
(EQUIPT) [98] provides some promise to that end by
encompassing both model-based analyses (e.g. on the
parameter importance and variability) and the analysis of
the stakeholder views (e.g. on the importance of interven-
tions and intention to use economic evidence in
policymaking) [99,100], in addition to the systematic
reviews based on the published models such as this.
Although the final results of the EQUIPT study are yet to
be published, this comprehensive framework appears to
provide the end-users with an understanding of a key
transferability attribute—what changes in the economic
model would make it transferable to their own settings
and why [15].

This review also reiterates the already identified chal-
lenge in terms of the way in which economic evaluations
in broader public health are designed, conducted and
reported [101]. The finding that only one-fifth of the
included study met quality classification for transferability
implies that policymakers, researchers and journal editors
need to work together in enhancing the quality of new eco-
nomic evaluations and making it more transferable. The
guidelines used by economic evaluation community and
journals such as this are helpful to that end [102]. How-
ever, such guidelines should also emphasize the need for
the authors to assess and report transferability of their
models to the new contexts. This would ensure that future
studies could consider adding model-based analysis of
transferability on to the checklist-based evaluation, backed
up by, where possible, analysis of the views of stakeholders.

Limitations

A major limitation of this review has been the limitation
embedded in the existing method of transferability assess-
ment [9,32]. Future research may overcome this limitation
by adopting a comprehensive assessment as discussed
above. In addition, limiting the search to English language
only might have excluded some studies. However, we iden-
tified more model-based economic evaluations than a pre-
vious similar review [22]. The use of three quality criteria
[31] for inclusion of studies in the transferability assess-
ment could potentially have introduced some bias, as it
was based on the overall assessment, as opposed to some
standard checklists such as those by Drummond [103] or
Philips [104]. However, the variety of items included in
our data extraction form as outlined in the best practice
guidelines [102] were very similar to the Drummond or
Philips checklists, implying the possibility of such bias to
be minimal. Finally, exclusion of low-/middle-income

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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countries to reduce study heterogeneity could have limited
this review in its primary focus (i.e. evidence transferability
to less-affluent countries).

CONCLUSION

Existing economic evaluations in smoking cessation vary
in quality, resulting mainly from the way in which they
selected their populations, measured costs and effects and
assessed the variability and generalizability of their own
findings. All studies lacked one or more key study attributes
for full transferability. A robust design, coupled with com-
prehensive reporting of key study attributes, could make
economic evaluations transferable to a new context.
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