UNIL | Université de Lausanne

Unicentre
CH-1015 Lausanne
http://serval.unil.ch

Year : 2012

A systematic review of longitudinal population-based studies on
the predictors of smoking cessation in adolescent and young
adult smokers

Semanur CENGELLI

Semanur Cengelli, 2012, A systematic review of longitudinal population-based studies on
the predictors of smoking cessation in adolescent and young adult smokers

Originally published at : Thesis, University of Lausanne

Posted at the University of Lausanne Open Archive.
http://serval.unil.ch

Droits d’auteur

L'Université de Lausanne attire expressément l'attention des utilisateurs sur le fait que tous les
documents publiés dans I'Archive SERVAL sont protégés par le droit d'auteur, conformément a la
loi fédérale sur le droit d'auteur et les droits voisins (LDA). A ce titre, il est indispensable d'obtenir
le consentement préalable de l'auteur et/ou de I'éditeur avant toute utilisation d'une oeuvre ou
d'une partie d'une oeuvre ne relevant pas d'une utilisation a des fins personnelles au sens de la
LDA (art. 19, al. 1 lettre a). A défaut, tout contrevenant s'expose aux sanctions prévues par cette
loi. Nous déclinons toute responsabilité en la matiere.

Copyright

The University of Lausanne expressly draws the attention of users to the fact that all documents
published in the SERVAL Archive are protected by copyright in accordance with federal law on
copyright and similar rights (LDA). Accordingly it is indispensable to obtain prior consent from the
author and/or publisher before any use of a work or part of a work for purposes other than
personal use within the meaning of LDA (art. 19, para. 1 letter a). Failure to do so will expose
offenders to the sanctions laid down by this law. We accept no liability in this respect.



UNIVERSITE DE LAUSANNE - FACULTE DE BIOLOGIE ET DE MEDECINE

Département de médecine de santé communautaire
Policlinique Médicale Universitaire

A systematic review of longitudinal population-based studies on the
predictors of smoking cessation in adolescent and young adult smokers

THESE
préparée sous la direction du Professeur Jacques Cornuz

(avec la co-direction du Professeure Jennifer O’Loughlin)

et présentée a la Faculté de biologie et de médecine de
I'Université de Lausanne pour I'obtention du grade de

DOCTEUR EN MEDECINE

par

Semanur CENGELLI

Médecin diplémée de la Confédération Suisse
Originaire de Saint-Prex (Vaud)

Lausanne

2012



UNIVERSITE DE LAUSANNE - FACULTE DE BIOLOGIE ET DE MEDECINE

Département de médecine de santé communautaire
Policlinique Médicale Universitaire

A systematic review of longitudinal population-based studies on the
predictors of smoking cessation in adolescent and young adult smokers

THESE
préparée sous la direction du Professeur Jacques Cornuz

(avec la co-direction du Professeure Jennifer O’Loughlin)

et présentée a la Faculté de biologie et de médecine de
I'Université de Lausanne pour I'obtention du grade de

DOCTEUR EN MEDECINE

par

Semanur CENGELLI

Médecin diplémée de la Confédération Suisse
Originaire de Saint-Prex (Vaud)

Lausanne

2012



Faculté de biologie Ecole Doctorale
ot de médecine Doctorat en médecine

Imprimatur

Vu le rapport présenté par le jury d'examen, composé de

Directenr de thise Monsieur le Professeur Jacques Cornuz
Co-Directeur de these Madame le Professeur Jennifer O’Loughlin
Expert Monsieur le Professeur John-Paul Vader

Directrice de 'Ecole  Madame le Professeur Stephanie Clarke
doctorale

la Commission MD de I’Ecole doctorale autorise l'impression de la thése de
Madame Semanur Cengelli

intitulée
A systematic review of longitudinal population-based studies

on the predictors of smoking cessation in adolescent and
young adult smokers

Lausanne, le 20 novembre 2012
pour Le Doyen

de la Faculté de Biologie et de Médecine

s Loty

Madame le Professeur Stephanie Clarke
Directrice de I’Ecole doctorale




Revue systématique d'études longitudinales sur leprédicteurs de cessation du tabagisme chez les

adolescents et les jeunes adultes fumeurs

Le tabagisme est responsable de plus de 5 millordétés par an a travers le monde. En Suisse (2@10)
prévalence de fumeurs chez les 14-19 ans était2ée & la prévalence d’ex-fumeurs de 3%, taux gsiere
relativement stable au fil des dernieres annéegllyzart des jeunes fumeurs désirant arréter derfuencontrent
des difficultés pour y parvenir. Les revues empiges| ont conclu que les programmes ayant pour auét du

tabagisme chez les jeunes ont une efficacité lamité

Afin de fournir une base solide de connaissances [Bgs programmes d'interventions contre le talpagides

déterminants de l'auto-cessation ont besoin do&tnepris.

Nous avons systématiguement recherché dans PUBMBEMBASE des études longitudinales, basées sur la
population, portant sur les déterminants de l'ae&sation chez des adolescents et des jeunessafiutieurs.
Nous avons passé en revue 4502 titres et 87laafsstrtous examinés indépendamment par deux &t troi
examinateurs, respectivement. Les critéres d'immfugtant : articles publiés entre janvier 1984aefit 2010,

concernant les jeunes entre 10 et 29 ans et aweidéfinition de cessation de fumer d'au moins Bmo

Neuf articles ont été retenus pour une analysdlléétalLes données suivantes ont été extraiteshdque article :
le lieu de I'étude, la période étudiée, la duréesuivi, le nombre de collecte de données, la tdidid’échantillon,

I'age ou I'année scolaire des participants, le nende participants qui arrétent de fumer, le stebagique lors
de la premiére collecte, la définition de cessaties co-variantes et la méthode analytique. Lebwerd’études qui
montrent une association significativement sigatiMe entre un déterminant et I'arrét du tabagisnéé tabulé a

partir de toutes les études qui ont évalués cerdiétant.

Trois des neufs articles retenus ont défini I'adéttabagisme comme une abstinence de plus de $ent@s six
autres comme 12 mois d'abstinence. Malgré I'hé&#mégé des méthodes utilisées, cing facteurs a0
ressortent comme prédicteur de I'arrét du tabagisi)ene pas avoir d’amis qui fument, 2) ne padrdiintention
de continuer de fumer dans le futur, 3) résistar@ression sociale, 4) étre agé de plus de 1®eande la premiére
cigarette, et 5) avoir un avis négatif au sujetahagisme. D'autres facteurs sont significatifssnma sont évalués

que dans peu d'articles.

La littérature au sujet des prédicteurs de cessatiez les adolescents et les jeunes adultes esigueloppée.
Cependant, nous remarquons que les facteurs gueearons mis en évidence ne dépendent pas quendivitiu,

mais aussi de I'environnement. La prévention dagame peut se centrer sur les bienfaits de I'gpé&ix., par
rapport a I'asthme ou les performances sportiveajnsi motiver les jeunes gens a songer d'ardeumer. Une
taxation plus lourde sur le prix des cigarettes gtne envisagée afin de retarder I'age de la gresrgigarette. Les
publicités anti-tabagiques (non sponsorisées paretdreprises de tabac) peuvent influencer la pdore des

jeunes par rapport au tabagisme, renforcant ouncrése attitude anti-tabagique. Les prochaines egmgs anti-

tabac devraient donc tenir compte de ces différaspects.
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ABSTRACT

Objective To describe the determinants of self-initiated
smoking cessation of duration of at least 6 months as
identified in longitudinal population-based studies of
adolescent and young adult smokers.

Methods A systematic search of the PubMed and
EMBASE databases using smoking, tobacco, cessation,
quit and stop as keywords was performed. Limits
included articles related to humans, in English, published
between January 1984 and August 2010, and study
population aged 10—29 years. A total of 4502 titles and
871 abstracts were reviewed independently by 2 and 3
reviewers, respectively. Nine articles were retained for
data abstraction. Data on study location, timeframe,
duration of follow-up, number of data collection points,
sample size, age/grade of participants, number of
quitters, smoking status at baseline, definition of
cessation, covariates and analytic method were
abstracted from each article. The number of studies that
reported a statistically significant association between
each determinant investigated and cessation were
tabulated, from among all studies that assessed the
determinant.

Results Despite heterogeneity in methods across
studies, five factors robustly predicted quitting across
studies in which the factor was investigated: not having
friends who smoke, not having intentions to smoke in the
future, resisting peer pressure to smoke, being older at
first use of cigarette and having negative beliefs about
smoking.

Conclusions The literature on longitudinal predictors of
cessation in adolescent and young adult smokers is not
well developed. Cessation interventions for this
population will remain less than optimally effective until
there is a solid evidence base on which to develop
interventions.

INTRODUCTION
In spite of considerable declines in the prevalence of
smoking in the past decade, tobacco use remains
the leading preventable threat to public health in
many Western countries. Further, the steady decline
in the prevalence of youth smoking since the mid
1990s seems to have stalled in several countries." In
2006—2007, nearly 50000 Canadian youth in
grades 5—9 were current smokers.> Clearly more
research is needed to inform evidence-based tobacco
control interventions for young smokers.

One of the cornerstones of tobacco control is
cessation. While many young smokers express the
desire to quit, most have a great deal of difficulty in

Tobacco Control 2012;21:355—362. doi:10.1136/tc.2011.044149

doing so® Approximately 70% of adolescent
smokers try to quit each year.* Many make multiple
cessation attempts, but 90% of those who try to
quit relapse within 1 year. The probability of relapse
is higher among older adolescents and among those
who smoke daily.* A recent investigation of the
natural course of cessation suggests that cessation
in youth may be understood as a progression of
phases and that novice smokers lack awareness of
the difficulty that they will experience as they
attempt to quit, at least during the early phases.’
Specifically, the first phase occurs 1—2 months after
the first puff, as young smokers increase exposure to
nicotine through inhalation and smoking a first
whole cigarette. This phase is characterised by naive
certainty about the ability to quit, when young
smokers confidently declare that they have stopped
smoking completely and forever. This is followed
rapidly by expression of a conscious desire to quit
and the growing realisation that quitting requires
serious effort. Over the next 2 years as cravings,
withdrawal symptoms and tolerance set in and as
smoking escalates to monthly cigarettes use, novice
smokers gradually lose confidence in their ability to
quit. Approximately 1 year after reporting loss of
confidence and after escalation to daily smoking,
young smokers come to realise that they now
smoke because it is very hard to quit. Full-blown
WHO  International ~ Statistical ~ Classification  of
Diseases and Related Health Problems, 10th Revision
(ICD-10) tobacco dependence manifests approxi-
mately 14 months thereafter.

While intensity, frequency and duration of ciga-
rette use along with concomitant nicotine depen-
dence are likely strong determinants of successful
cessation in youth as well as in adults, little is
known about other determinants of self-initiated
cessation in young smokers. There are at least four
reviews to date” ° that attempt to synthesise the
literature on the determinants of cessation in
young smokers, but the results of these reviews
may not be optimal because they did not use
systematic methods to identify articles to retain for
analysis,” the definition of cessation varied widely
across studies retained for review,”® they included
studies from one calendar year only,® 7 and/or they
focused on cross-sectional,®™® intervention and
clinical studies.®

The objective of the current paper was therefore
to systematically summarise the empirical evidence
across longitudinal population-based studies on the
determinants of longer-term self-initiated cessation
in adolescents and young adults. Because longitu-
dinal studies by definition assure that exposure
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precedes outcome, we opted to restrict our review to longitu-
dinal data to the exclusion of cross-sectional studies, thereby
providing relatively stronger evidence for causal associations. In
addition, we opted to include only those studies in which
participants had quit smoking for 6 months or longer in order to
preclude obscuring the determinants of short-term versus longer-
term cessation, because smoking cessation of at least 6 months
of abstinence corresponds to the recommended definition of
successful abstinence among untreated smokers,” and because
relapse most often occurs during the first 6 months of
abstinence® '° especially among youth.!

Methods

We carried out a systematic search using the PubMed and
EMBASE databases to identify longitudinal studies published in
English language journals between January 1984 and August
2010 that described the determinants of self-initiated smoking
cessation among young persons aged 10—29 years, in five steps:
(1) keyword searches of the PubMed and EMBASE databases; (2)
scan of titles to eliminate clearly irrelevant articles; (3) review of
abstracts and selection of articles for in-depth analysis and data
abstraction; (4) citation search of articles retained for analysis;
and (5) in-depth review of articles with data abstraction.
Figure 1 describes the results of the search and the following
paragraphs describe each step in more detail.

Keyword search

Search terms used in the PubMed database search included:
(smoking (MeSH Major Topic) OR tobacco (MeSH Major Topic))
AND (cessation OR quit OR stop) AND (longitudinal OR
prospective  OR  cohort), with the following limitations:
‘humans’, ‘English’, ‘child: 6—12 years’, ‘adolescent: 13—18 years’,
‘young adults: 19—24 years’, ‘adult: 19—44 years’ and ‘publica-
tion date from 1 January 1984 to 31 August 2010°. This search,
carried out in September 2010, yielded 1468 titles. Search terms
used in the EMBASE database search included: (smoking cessa-
tion (‘smoking cessation’ as keyword; ‘smoking cessation’ as
subject heading) OR tobacco cessation (‘tobacco cessation’ as
keyword; ‘smoking cessation’ as subject heading) OR quit
smoking (‘quit smoking’ as keyword; ‘smoking cessation’ as
subject heading) OR stop smoking (‘stop smoking’ as keyword;
‘smoking cessation’ as subject heading)) AND (longitudinal
(‘longitudinal’ as keyword; ‘longitudinal study’ as subject
heading) OR prospective cohort (‘prospective cohort’ as
keyword; ‘cohort analysis’, ‘prospective study’ and ‘follow-up’ as
subject heading)). Limitations included: ‘human’, ‘English
language’, ‘publication year: from 1984 to current’, ‘school child:
7 to 12 years’, ‘adolescent: 13 to 17 years’ and ‘adult: 18 to
64 years’. This search, carried out in September 2010, yielded
2239 titles.

Title scan

Two authors (SC, BL) screened the 3707 titles retained from
these database searches to eliminate all articles that were not
longitudinal, not population based, or that did not relate to the
identification or description of the determinants of self-initiated
smoking cessation in adolescents or young adults.

Abstract review

A total of 176 of the 787 abstracts retained for review after title
screening were duplicates. Three authors (SC, BL, JOL) reviewed
the 611 unique abstracts retained. Articles excluded during this
step included sufficient information in the abstract to ascertain
that the study:
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1468 articles identified in 2239 articles identified in EMBASE

PUBMED in September 2010 in September 2010
[ |
[ 2
3707 articles identified
2920 articles excluded
based on titles
Y

| 787 abstracts retained |

D

611 unique abstracts
reviewed

435 articles excluded

after reviewing abstract

176 abstracts retained
for review of article

176 duplicates

169 articles excluded
after reviewing article

7 articles retained for
data abstraction

v

From these 7 retained
articles, 795 related
PUBMED citations
identified in January

2011

v

84 abstracts retained

82 articles excluded
after reviewing article

2 additional articles
retained for data
abstraction

9 articles retained for
data abstraction in
total

Figure 1 Results of a systematic search in the PubMed and EMBASE
databases for longitudinal population-based studies on the predictors of
self-initiated smoking cessation in adolescents and young adults.

1. Was cross-sectional or clearly not prospective (or that the
exposure did not precede the outcome).

2. Pertained to the evaluation of a cessation intervention that
was successful (in order to assure that the evidence was not
obscured by exposure to a cessation intervention). We did
however retain evaluation studies in which the intervention
had no impact on cessation, as well as data from comparison
or control groups within an intervention study that were not
exposed to any intervention.

3. Pertained to select clinical study populations (ie, pregnant
women, alcoholics, HIV positive individuals, trauma patients,
drug abusers, patients with psychiatric disorders, pulmonary
disease, heart disease, or in remission from a cancer). Our
intent was to focus on population-based samples in order to
maximise external generalisability of the findings.

4. Did not include data that pertained specifically to young
persons aged 10—29 years.

5. Did not assess cessation as an outcome (ie, the outcome was
prevalence of smoking, relapse, initiation of smoking,
cessation attempts, reduction of smoking, maintained cessa-
tion, nicotine dependence, resistance to smoking, retraction
of smoking status).

Tobacco Control 2012;21:355—2362. doi:10.1136/tc.2011.044149



6. Reported qualitative data only. While qualitative data provide
rich descriptions in population subgroups, the findings are
not necessarily externally generalisable. In addition, qualita-
tive data do not lend themselves easily to reportable
quantitative estimates of the strength of an association.

7. Was based on the analysis of trajectories and/or used the
transtheoretical model as a conceptual underpinning. Our
intent was to study a discrete outcome (ie, cessation period of
a duration of at least 6 months), which was often not
explicitly identifiable in the studies that described trajectories
or used the transtheoretical model.

Discrepancies between authors in the decision to eliminate an
article from further review were discussed among three authors
(SC, BL, JOL), and final decisions were reached through
consensus.

Article review

A total of 176 articles from among the 611 abstracts reviewed

were retained for review either because they clearly addressed

the study topic or because the abstract did not incorporate

sufficient information to allow its exclusion. Two authors (SC,

BL) read each article in depth. In addition to the exclusion

criteria described above, inclusion criteria applied during this

step included that:

1. The outcome was defined as abstinence from smoking for at
least 6 months.

2. The study assessed all potential determinants prior to
cessation.

3. The data were collected prospectively.

4. The data were analysed quantitatively.

5. The study population was population-based.

Discrepancies between the authors in terms of which articles
to retain were discussed among the three authors (BL, SC, JOL),
and final decisions were reached through consensus. Of the 176
articles reviewed, 169 were excluded after in-depth review. A
total of seven articles met the inclusion criteria and were
retained for data abstraction.

Citation review

In January 2011, two authors (SC, BL) searched all related
citations from the seven articles retained for data abstraction in
the PubMed database using the same limitations mentioned
above (‘humans’, ‘English’, ‘child: 6—12 years’, ‘adolescent:
13—18 years’, ‘young adults: 19—24 years’, ‘adult: 19—44 years’
and ‘publication date from 1 January 1984 to 31 August 2010").
We retained 795 titles that were not reviewed during our earlier
(ie, in September 2010) PubMed search. The abstracts for all 795
titles were reviewed, and 84 articles were retained for review
using the exclusion and inclusion criteria described above. Of the
84 articles 2 were retained, yielding a final total of 9 articles
retained for data abstraction.

Data abstraction

To examine the evidence for specific predictors of self-initiated
smoking cessation in adolescents and young adults, the
following data were extracted from each article: study location,
timeframe (ie, the years during which the study took place),
duration of follow-up (ie, calendar time period used in the
analysis), number of data collection points after baseline, sample
size, age/grade of participants at baseline, number of quitters,
smoking status at baseline, definition of cessation, the list of
covariates adjusted for in the multivariate analyses and the
analytic method. In order to facilitate comparison of results

Tobacco Control 2012;21:355—362. doi:10.1136/tc.2011.044149

across studies, potential predictors identified within each study
were stratified into five groupings: (1) sociodemographic factors;
(2) psychosocial factors; (3) social influences; (4) behavioural
factors; and (5) smoking related variables. For the purposes of
this review, results that were marginally statistically significant
(ie, p=0.057) were considered to be non-statistically significant.
To facilitate interpretation, we elected to exclude results on
interaction effects from three articles.'*™*

RESULTS

Our database search identified nine articles that used longitu-
dinal study designs to identify factors associated with self-
initiated cessation in population-based samples of adolescents
and young adults. Four articles described data originating from
the same cohort: Project ALERT was a drug use prevention
programme targeted to grades 7 and 8 students in the USA,
which had no impact on cigarette smoking once the interven-
tion was discontinued.’® These four articles identified factors
related to cessation at different ages (ie, in grade 10,"® grade 12,2
at age 18,'® and at age 23"). Table 1 overviews the characteris-
tics of the nine articles retained for analysis.

Eight of the nine studies were conducted in the USA; one was
conducted in Taiwan. The study populations in all articles
retained were school-based. Study populations ranged in age
from 12" to 23 years'” at baseline, and from 14" to 29 years'”
at the final follow-up. For each study, we confirmed that the
relevant cessation outcome occurred prior to age 29 years.
Length of follow-up ranged between 15 months®® and 14 years'
across studies. Most studies'? 13 16 18 21 referred to psychosocial
theory as the conceptual underpinning for the investigation
and the selection of potential determinants of cessation.
Specifically, these included cognitive theory,”® 2* social learning
%525 the theory of planned behaviour,””?’ problem
behaviour theory,? the theory of reasoned action,?® *! the social
development model,?® and self-efficacy theory.?® ¥

The definition and method of measuring smoking differed
across studies. Specifically, several studies defined a smoker
either by the number of times a participant smoked per year'? '
or per month,"” or by frequency of smoking (ie, monthly,'’
weekly'® and daily)."* *® Two studies'® 2! defined smoking status
as cigarette use during the past year. Mittelmark e a/'® was the
only study that validated self-reports of smoking using biological
markers including carbon monoxide and saliva thiocyanate
levels. Hansen er a/?® did not define smoking status explicitly.

Similarly, smoking cessation was defined differently across
studies. Three of the nine studies defined smoking cessation as
abstinence of duration =6 months, and six studies defined
cessation as abstinence of duration =12 months. More specifi-
cally, Bricker e al,'® Tucker et al,"> '/ Ellickson et al™® '° and
Chang et al*! specified the duration of cessation (ie, not smoked
in the last year, at least 6 months of abstinence or most recent
quit attempt lasted =6 months), while Mittelmark er /" and
Hansen et al* reported cessation as being a non-smoker at two
consecutive surveys separated by 6 months. Rohde et a/™* asked
participants older than age 25 if they had not smoked during the
12 months prior to reaching 25 years of age.

There was wide variability across studies in the potential
determinants of cessation investigated, as well as in the defini-
tions and methods of measuring the determinants. Most deter-
minants were studied only once or twice across the nine studies.
In addition, there were differences in the analytic approaches
used to identify predictors of cessation. Most studies used
logistic regression; two studies used discriminant analysis; and
one study used the generalised estimating equation approach.

357



panunuos

sisAjeue ajeneAlNWw
pue ajelieAlun ui
uonenba Bunewrnsa
pasi[eiauan

sisAjeue
ajeueAlnw
pue jueulwyosIq

sisAjeue uoissaibal
ansibo| aieueAn Ny

sisAjeue uoissaibial
ansiBo| ajeleAN|

(pauyapun sisAjeue

ajeueAnnw Jo
ajelieAlun) sisAjeue
uoissalbai ansifo

sisAjeue uoissaibal
ansibo| ajeueAnn|y

|opow jeLEARNW B

bapeib yg| ur siojoe}
|e1oosoyaAsd ||y

Amuenb Bupjows 1oy
pue asn js1y e abe o}
Buijjonuoa+ §paisal
sjopow ajeledas xi§
Auenb

Bunpjows Joy pue

asn 1s.yy 1e abe 1o}
Buljjonuoa+ §paysal
s|japow ajeledas XIS

(shep og

1sed ay} Buunp Aep
Jad payows sapaiebio
Jo Jaquinu abelane)
Burjows jo Aouanbaiy
/Auenb pue asn 3s1y
e abe 10j+si0301paid
||e Joj+uoneanpa pue
‘awooul ‘Ajoluyia/ael
‘1apuab 1oy Buijonuo)

shanins sapeih
WZL=UiLL 8y ul

jou Inq Aanins apelb
Y01 8y} ur syjuow z1
1sed ay} ul payows

€ pueg

aneMm 1e Jayows-uou
pue | aAeBM Je Jsyows
:Buninb Buiurejurepy

1eah ised ayy Buunp
|le 18 payows JoN

Z1 apeib
1e 1eaA ised ayy
Buunp Bunjows o[\

1eah
1se| Ul payows 10N

18Buo| 1o syjuow
g palse| 1dwane
}nb Juadal 1O\

sAanins

JEEI
1sed ay; ur payows

siayows

1eah ised ayy
Buunp sawi 1—01
1ses| 1e Bupjows

0l apelb

je JeaA ised ay)
Buunp sawy 0z—11
1sea)| je Bupyows

0661 Ul (1e9A 1se| By}
Buunp asn apaiebio)
slayows se pauya(

J1ead 1sed ayy ul
SU0ISEI20 (O 1Sed)| e
uo pue yuow jsed ayy
ur payows ‘Gg6 L uj

Isiajows anaiebio
JusLINg ag 0] sAaains

(%b°S1) 9L

(%Z'LL) v

(%6'71) 901

(%1°21) 00l

(%92) €01

0l 8peis 6y

sieah G'91—G|
‘76€

1 8pesg I L

0l 8pelg :/Z8

sieaA g| ‘€601

sieah €z '09¢

(s0usIuBAu02)
paseq |00yas

(89uaiuaAuo0g)
paseq |00yds

$1431v 108loud By
wolj ‘(anejuasaidal)

paseq |00yaS

$1431v 108lo4d By
woJj ‘(anejussaidal)

paseq [00y2S

$1431v 108loid ayy
woyj ‘(annejuasaidal)

paseq [004y2S

LAEEN
10aloud ay) wouy

‘(anneyuasaidal)
paseq |00yaS

201M}
10 99u0 !sleah 7

89IM} ‘syuow G|
99uo siedh g
'G661—0661
sisAjeue 1oy
pasn pouad
alwr Jepuaje)
80Uuo ‘sieah gz
‘0661—8861
sisAjeue 1oy
pasn pouad
alwn Jepuaje)
891Mm} sieah Q|
‘G661 —G861
sisAjeue 1oy
pasn pouad
alwr} Jepuaje)

99u0 ‘siesh 9
1100245661
:sishjeue

1o} pasn pouiad
alwr Jepuaje)

(s1eah aiwapese 7
JBA0 uwmne pue

(z00z—0002)
uemie|

(z861—1861)
vsn

(5661—5861)
VSN ‘uobaig
pue eiuioje)

(0661—5861)
VSN ‘uobaig
pue eiuloje)

(5661—G861)
vsn ‘uobaig
pue eiulojijen

(100z—4861)
vsn ‘uobaig
pue eluioyjeg
(pauonuaw
j0U) YSN ‘eale
ueyjodosjaw

129002 ‘Bueyy

025861 ‘Uasuey

212007 “18yan]

¢, 1002 ‘U013

4,100 "uosya13

115002 8yonL

dojanap 0} sisAjeue YuNo} pue paiy} ay} uo puo2as 10/pue 1siy ape.h (e2uaiuaauod)  Buuds yoea) sawny Ined 1S
JueUIWLIASI] — Bunjows-uou jo poday ay} uo paiuap) (%bth) 28 Y-y 'zt paseq |00yas aaly} ‘sieah g /sijodeauulp| 18861 “tewlally
*ddSH 8y} 0 suoyod
(%6°GZ) siayows  sieah /| !sigjows uonuaAIduI pue
Apjaam Gz snid leinBal Jans alem [0J3U0D PaUIqUIOd By} (¥00Z—¥861)
uoissalbal uoleanpa aouaunsqe Jo siayows Ajiep pue (%G°€Z) siayows sjualed asoym woJj ‘(30uaiusnu0d) VSN ‘ale1s
ansibo| ajeueAnn|y |ejuaied ‘Japusg syjuow g ises| 1y Apjaam 1ses| 1y Ajep ggz Sjuapnis |66 paseq |00yas 99uo siead || uojbuiysepp 26007 ‘19x01g
poyiaw |eanAjeuy juaunsnipy uonessad aujjaseq je snejs (%) s1813nb aujaseq poyjaw Buidwes aujjaseq (awesyawn) (aouaiayai)
Jo uoniuyaqg Bunjows juedianieq Jo Jaquiny 1e abues apesh ‘aweyy bundweg Jaye shonans  uoneso| Apms  uoneaiqnd jo ajep
/abe juedionied ‘dn-mojjoy ‘1oyyne 3s114

‘azis a|dweg

jo uoneing

pue sjuaassjope jo sajdwes paseg-uoneindod ur syUOW g 1SBS| 1B JO UOKRIND B JO UoIessad Buijows pajeniul-}as Jo sjueuiwlalap syl Bunebnsaaur saipms [euipnyiBbuo| sulu jo sansuslorley)

synpe BunoA
1 31qel

Tobacco Control 2012;21:355—2362. doi:10.1136/tc.2011.044149

358



> L D0
5| 2w 5 o 28
E| g% : g 33
K _557% 3 z TEZ
E| 5§26 g & 225
= a8 w9 £33
© L ®S = 2 e D
ol §=.2 s o e ]
L| s> = 5 ©
- © @ :> CD‘S
Bl 532 @ 2 2 25
© >= 2 S >0 5
c| == 2 > LSo
= === £ < 1=
<|SES E 58 g8c
© .QE_’ 'c%o
@ = =)
= E£E B8
N = ®S <2
=) % & S 3 28
SO = - b= =
] >= [ © E . E£5%
S=Z2ZE_53 g s =295
E—EgT 2 == S E >
D »n B =T — |- S | g o &
PN G = D = —_ =
S0 S » o oo |= BN » T F
o p P2 _TI|E S £Ec 8
Ex- 2S5 g9¢c o S &=
- o' O o= o |.£ D O o @
Elcl2ecT g o = 203
= =
2l oEsgle5B2|8 Evw 8o
13 o © -8 = =1 c > o
E| 2868 -5=8 |t S =2 ES S
w| Q= oo o2& [ = ® o L
= = » = 0< o > = >
2l o2c | S T 52
T | s2c2202a |5 25 E=3E
| >vcTE®TEZ | G @ = g::.qc,
= 2o =]
g S €52
0 -
» = s ELS=
= £ L s o'c
] @ = S8 S
- O w'c © E
o S > B =5 S5
SR 3 s ® 3§
= 8 © [%) y O
S S 8 =g g=28
= = P
5 | o2 8 s S5 EZ¢
=]
£5° = = 2a8
s S =) [} £ © o235 g
SS5|EE2 2 &% Z35s&
5| ExNE 5 28 TEZ
=] »— 3 - - _ ®© =
= v = .© [T =_§
O @ o @ = - =2 . ©
a £ o + » = £
ol=Z2s S . S s [
N ¢ £S2E
25 = 3 s 28
== < .= C © —
5< > S oo
=] :© 5.2
= 2o gL eT o
.Eu o = Q.g Ec’c
- = = Q [T =]
o=| & o L2E TXc
E2| SRS mg_e
- £ ST T =) S 2
- ] SE g c©o 223
EC| X c©® B 95 o -
- o™ w s a2 S 8B D
E®| EF =528z =T 55
— _— [}
Sel|l ? > »ds5_& SE°
== > 2 o > = S 8 =
ER8| =2 PIAESyg £°8
£7|3Sa 5283 SEE
sfig’m -Egg
L 56 20 = -
Su®ass SS9
a s S8
—s o T 5
= °cc A =]
S833o3 SeF
— E o S0 n O = ®©
() c S 3o 8=
I s522 4 253
—_— 1% (7]
50| g, ¢ g8
=2 0 S n‘acgw o g 2
EE| o 2£SE83 35§
S'S ™ S = O = » 02
2o | %3%';2 595
S o
58=ce BSE
© T E— v
co28g 283%
cogo=cI ]
~ I =] © = £
D = c =2 VO - ==
o> ®© = ©° =4 Q-
; ® » S o2 E® S Ew
) @ (4 L S E= S E o
Ne ] 5SS g a52
mgg @ TE 552 R
> ©
o= 2 o LERLSD 558
B0 o= - = o0 g k=
=T 9| =L ocSe 209
EER o | & 55252 £2¢2
a858|332 gESES §aF
- t o =]
O - =
E‘SE>‘"’ T v E
QL o — =]
FE- - o =
S gL %EW
4
go_,_mcn 2
= 2 2S%E ©e6
58 £ .S = S E®
-1 —_ X DO >0 g 58
ES 3 2325 3£
SOl .= S E2S 2 g5
= D= =7 < L5 2
—-E| 35 15 ® -3 =gE
o o| 8 =£E>88 5 82
EE| =3 BE33E 2352
== 5 @ S cEX ER-R=
22| 82 =5832 222
=
EE| = o gq’EEg 59:
S‘“ oL ESco_ 538
w| »n= S5282g 23
cgosS 28532
= [}
T T @ = = =
8285 28%
55g.8 g=zs
Epoo 8 SEE
P e SEEECS E£s805
> [S=] = td
= 4 . [ =%
o-ﬁ S o2 'gge
= = L8 T o=ES » o=
S,0| > £ ]
e T L e E=>2EDOoc T 0O v
sz |35 SEETE &e&5
© [ = o ©
sS=ca|lls @ ®ERS 2>%
o = — o — c o == 8
a8 a=n| -8 Egol2 ZEZ
ng‘ém £+ 3
sES8z sms
5 - £-.588 =2
S - < B 2o, 2& T
© © wn w‘EO-EE gg"
S E =22 astEs . F=¢
= c - ES9 3T £33
- [ [SR== (=]
> | L o~— SLo5® sG-S
k) n Do = 5] — °
SE| 3833 >4 Ean x°F
A= ;5—0 T8 ‘5 E®
- w — N 258385 2g5a
> » oS ES =35 @
© e o
= o2Eas 282
< S @ g > 9S8
= 2 25832 S493
<5}
S ® s 585 Z2°
2 g
(&) 2 b S=Sud =25
=0 | = s.522 S g
eS| © FEoIT 2 g3 =
S 20| S s o E=8 " 4
- =] gl « 53500728
ol 86| s SEE228983
= - S| © ES68 523502
= » 8| = m 2O =""caEE
ﬁ .‘_-gﬁ S * C+—HWWETGT®
'™ E—3

Tobacco Control 2012;21:355—362. doi:10.1136/tc.2011.044149

and community smoking disapproval attitude.

Six of nine studies provided details about which covariates were
adjusted for in the multivariate analyses. Two reports'? 3
stratified the analyses by sex. Finally, the threshold between
a statistically significant and a marginally statistically significant
effect was not the same across studies. Thus for Tucker et a/*?
peer smoking (controlling for age at first use) was considered
‘marginally statistically significant’ with a p value of 0.05, while
another article’® considered that peer smoking (controlling
for smoking quantity) was statistically significant with a p value
of 0.05.

Online table S1 summarises the univariate and multivariate
results across the nine studies in terms of whether or not
a specific factor was statistically significantly associated with
self-initiated smoking cessation. The table, which is available at
the Tobacco Control website (http://tc.bmj.com), describes the
results of the nine studies retained in more detail, including ORs
and p values (when available) for all variables investigated.

Despite the wide variability across studies in design features
and methods, with the single exception of parental education,
there were no discrepancies across studies in the direction of
associations detected for those determinants that were detected
as statistically significantly related to cessation. For parental
education, one study' reported that higher levels of parental
education were associated with cessation in adolescents, while
a second article'® suggested that lower levels of parental
education were positively associated with cessation in young
adults. In general, no strong patterns emerged in terms of the
five groupings of potential determinants (ie, none of the
groupings of sociodemographic, psychosocial, behavioural, social
influences, or smoking-related factors appeared to be consis-
tently or more or less strongly associated with smoking cessa-
tion across variables within the grouping).

Two of the nine articles’? ' carried out sex-specific analyses,
and reported that females were more likely to quit smoking
when they did not have friends who smoke, while males who
were older at first use of cigarettes were more likely to quit. The
results reported according to sex were discordant between
studies. For example, parental disapproval of cigarette use was
significant for males in one article only, while the reverse was
true in the second. One article examined a possible interaction
between gender and nicotine dependence, and reported that
women were less likely to quit than men when they were
nicotine dependent (data not shown).*

Table 2 summarises the number of studies that reported that
a variable was statistically significantly associated with cessation,
from among all the studies that examined the variable. Peer
smoking was the factor most often investigated, followed by age
at first cigarette use, beliefs about smoking, perceived prevalence
of smoking among peers, parental support, alcohol use, education
and ethnicity. Five variables were statistically significantly asso-
ciated with cessation in at least three studies, including not
having friends who smoke, not having intentions to smoke in the
future, resisting pressure to smoke, being older at first use of
cigarettes and having negative beliefs about smoking. Peer
smoking was statistically significant in five of seven studies, and
intentions to smoke and cigarette resistance self-efficacy were
statistically significant in three of three and in three of four
studies, respectively. Age at first use of cigarettes and beliefs
about smoking were statistically significant in three of five
studies. If marginally statistically significant effects were rede-
fined as statistically significant, having no friends who smoke, age
at first use of cigarettes and frequency of smoking became
statistically significantly associated with cessation in six of seven
studies, four of five studies and three of three studies, respectively.
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Table 2 Number of longitudinal studies that identified a specific factor
as statistically significantly associated with self-initiated smoking
cessation of a duration of at least 6 months among adolescents and
young adults, from among all population-based studies that investigated

Table 2 Continued

No. of studies in which factor
was statistically significantly
associated with cessation/no.
of studies which investigated

the variable
No. of studies in which factor
was statistically significantly
associated with cessation/no.
of studies which investigated
Factor the factor
Sociodemographic factors
Age 0/3
Gender 1/3
Ethnicity 1/5
High socioeconomic status 0/2
Higher/poor levels of parental education 2/3
Higher education 2/5
Good raising children 01
Attending fewer different schools 172
Living with both biological parents 2/4
Parent communication 0/1
Married 1/2
No part-time work 0/2
Psychosocial factors
Good mental health 1/3
No major depressive disorder 0/1
No dysthymia 0/1
No anxiety disorders 0/1
No attention-deficit hyperactivity disorder/ 0/1
disruptive behaviour disorder
No borderline personality disorder scores 0/1
No antisocial personality disorder scores 0/1
No intentions to smoke cigarettes 3/3
High cigarette resistance self-efficacy 3/4
Negative beliefs about smoking 3/5
Antismoking beliefs N
Positive consequences of smoking 0/3
Less rebellious 1/4
No thrill seeking 0/1
Less delinquent 1/3
Less deviant 0/1
Not being victimised (sexual and 0/1
non-sexual)
Behavioural factors
No problem behaviours 0/1
No alcohol use 1/6
No drug use 1/3
No drug selling 1”n
No criminal behaviour 0/1
Good physical health 2/3
Academic intentions 0/1
Pregnancy 0/2
Social influences
No friends smoking 5/1
No perceived prevalence of smoking 0/5
No parents smoking 1/3
Late parents’ quitting 0/1
Early parents’ quitting 11
No siblings smoking 1/3
No household smoking (parents or 0/1
siblings)
Friend disapproval of cigarette use 0/3
Parent disapproval of cigarette use 2/3
Parents/friends’ disapproval of cigarettes 0/1
Community disapproval of cigarette use 0/1
Friend support 1/3

Factor the factor
Parental support 1/5
No cigarette offers 2/3
Exemplars 0/4
School attachment 0/1
Community attachment 01
Living without children 1”7
Moving in with spouse or partner 01
Becoming parents 0/1
Becoming parents x gender 01
No family history of affective disorder 0/1
No family history of anxiety 01
No family history of drug and alcohol use 0/1
No familial history of externalising 01

Smoking related variables
Older age at first cigarette use 3/5
Older age at first daily smoking 01
Low frequency of smoking 2/3
No nicotine withdrawal 0/1
No nicotine dependence N
No cigarette availability 01

360

Continued

Several factors (ie, gender, attending fewer different schools,
being married, good mental health, being less rebellious or less
delinquent, not using drugs, having no parents or siblings who
smoke and friend support) were identified as statistically
significant predictors of cessation in one or two studies, but were
not statistically significant or they were not evaluated in others.
Good physical health, low frequency of smoking, living with
both parents, no cigarette offers and parental disapproval of
cigarette use were statistically significant in two of the three or
four studies which examined these factors. However, there were
differences between females and males for living with both
parents and parental disapproval. Among the two, three, four or
five studies that examined socioeconomic status, part time
work, pregnancy, perceived prevalence of smoking among peers,
having exemplars who modelled cigarette use, having friends
who disapproved of cigarette use, thinking that smoking has
positive consequences and age, none reported a statistically
significant association with cessation. The remaining variables
listed in table 2 were only examined only once.

DISCUSSION
Empirical reviews generally conclude that smoking cessation
programmes for young smokers have limited efficacy.**~*® This
is perhaps not surprising since the determinants of cessation
beyond those linked to smoking and nicotine dependence are not
well understood, and the development of effective cessation
approaches may be limited by incomplete understanding of the
factors that influence cessation in this population. In this
current review of nine longitudinal studies on the determinants
of cessation in adolescent and young adults, we found evidence
across studies that having no friends who smoke, having no
intention to smoke in the future, resisting peer pressure to
smoke, being older at first cigarette use and having negative
beliefs about smoking predict longer-term cessation.

Sussman et al’ published the only similar review on this topic.
Specifically his review, published in 2002, incorporated 17
longitudinal studies on self-initiated quitting published between

Tobacco Control 2012;21:355—2362. doi:10.1136/tc.2011.044149



1972 and 2001, including 6 studies in which youth were exposed
to a drug prevention programme. The results reported in the
Sussman ez al review agree with our results in that both iden-
tified having no friends who smoke, having negative beliefs
about smoking and having no intention to smoke in the future
as predictors of youth cessation. The Sussman et al review also
identified lower pretest smoking and having less experience with
smoking, believing that society should step in to place controls
on smoking, feeling relatively hopeful about life and having
parents and/or siblings who smoked, as predictors of successful
cessation. Also inconsistent with our review, Sussman et al did
not identify resisting peer pressure to smoke or being older at
first cigarette use as significant predictors of youth cessation.

Differences in findings between Sussman et al and our review
may relate to timing (ie, the Sussman et al review covered 1972
to 2001, while ours covered 1984 to 2010) and to the fact that
Sussman ez al did not define a minimal duration of abstinence as
an inclusion criterion. Further these authors did not specify any
inclusion or exclusion criteria for articles to be retained; nor did
they clearly describe the method(s) or search criteria used to
identify studies. Three other reviews published in 2000, 2004,°
and 2004,% respectively included studies from one calendar year
only,’ 7 and they incorporated results across cross-sectional,’~®
interventional and clinical studies.®

The predictors identified in our review seem credible as
possibly causally related to cessation. Being older at first ciga-
rette use likely relates to lower lifetime exposure to cigarettes,
which may link with lower levels of nicotine dependence and in
turn, with a higher likelihood of quitting in adolescence or
young adulthood. Psychosocial indicators including intention to
smoke in the future, resisting peer pressure to smoke and having
negative beliefs about smoking align with social learning theory
and may be key underpinnings of behaviour choices and useful
targets for intervention. Finally friends’ smoking is a strong and
well established predictor of youth smoking as well as cessation,
and highlights the importance of social norms in this domain.

It is notable that few studies examine nicotine dependence as
a possible physiological determinant of cessation. In one of the
few studies that did so, Rhode et al/** reported that young adults
who were nicotine dependent were less likely to quit smoking.
An analysis of possible interaction effects within the same study
revealed that women who were nicotine dependent were six
times less likely to quit smoking than men. Given accumulating
evidence that many young smokers begin to experience symp-
toms of nicotine dependence such as cravings early on in the
natural course of smoking onset,?” *® increased understanding of
the extent to which nicotine dependence relates to cessation in
novice smokers may be critical in the development of effective
cessation strategies for youth.

In addition to difficulty synthesising across studies that span
1981 to 2004 and that differ in design and methods, limitations
of this review include that most studies retained were conducted
in the US, so that external generalisability of the findings to
other countries, and in particular, to low and middle income
countries, may be limited. Second, we restricted the review to
population-based studies so that the results are likely not
generalisable to select study populations (ie, young people who
are homeless, street-involved, mentally ill, substance using,
traumatised, school leavers, youth in transition, Aboriginal, low
income). Four of the nine articles were based on Project ALERT.
Despite possibly further limiting external generalisability, we
opted to include all four ALERT articles because there were so
few eligible studies available. Our review was limited to studies
that report on cessation of a duration of at least 6 months rather

Tobacco Control 2012;21:355—362. doi:10.1136/tc.2011.044149

than permanent lifetime cessation. Only two of the nine studies
addressed differences in the predictors of cessation by sex, so
that whether or not programmes and policy need to take
sex and/or gender into account cannot be established. Finally,
the age ranges covered in this review are wide. Individuals in
these age ranges differ markedly in developmental stage and
have widely variable life experience. Longitudinal studies may
be needed to examine effect modification in the predictors
of cessation by age, if the predictors of cessation are dependent
on age.

CONCLUSIONS

The literature on the longitudinal determinants of cessation in
adolescents and young adults is relatively undeveloped and
subject to numerous limitations. It is likely that cessation
interventions for young smokers will remain less than optimally
effective until there is a solid evidence base to inform the
development of effective cessation interventions for youth.
Development of the evidence will comprise, among other
concerns, more complete understanding of the determinants of
long-term cessation in this population. In the meantime, given
that many young smokers want to quit, practitioners may want
to consider incorporating the results of this review on the
determinants of cessation (ie, that not having friends who
smoke, not having intentions to smoke in the future, resisting
pressure to smoke, being older at first use of cigarettes and
having negative beliefs about smoking relate to youth cessation)
into cessation programmes and policy targeted to adolescents
and young adults.
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