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I, ' ( .;., We: evaluated literature that addresses the notIon that flextble smok-n,,'en I" 0 InU' al ",1"0111'
)(JO;' 1\: 'Harrislm SI~1 jng treatment approaches are warranted for smokers with a diagnosis of

ChlCBttU,lL 1>01>0;'-;')};' schizophrenia, Understanding tht, biological and psychological mechanisms
USA that increase the likelihood of smoking and decrease: the moti\'ation to quit for

S b " 1.-- ... these indi\'iduals is addressed within the: framework of a neurobiologicalu mltt :~ 1\;IJI't'IYI, "" Mill:
Initial ~\'iew complckd Ii! fd>rUaI')'lUIII: model. We: provide a brid o\'l'r\'iew of the limited smoking Cl'SSation treatment
final \'l"I'slon IICcqlled } I,July i!(kll literature for patients with Sl'hizophrenia and compare abstinence-focused

versus reduction-focusl-d treatment modalities. The potential utility of the
reduction-focused approach III tobacco treatment for these smokers is e\'alu-
ated. Suggestions for future research to address the utility and efficacy of
reduction-focusl-d inter\'entions for smokers with schizophrenia arc put forth.
We conclude with iI considt'ration of the implications for tht, current under-
standing of smoking treiltment among piltients with co-morbid psy(:hiatric

diagnoses,
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phreniil. iI subgroup that rt'ports unusuillly high rutes of

smoking (\lasterson &. O'Shea 1IJX..J: Hughes 1'/ ,d, 198ft 1

and extrt'me dillkulty stopping smoking lul\'in r/ aI,

1YlJhl.

:\pproximutl'ly ) ':;, of the ('S population has been

diagnosed with schizophrenia fAmerkiln Psychiatric

;\ssodatiol1 I <JY4t and at least i()'~1 of these individuals
smoke d!!ilretles f t>e Leon 1'/ III. 11J95). Unfortunately.

l'fforts to promote long-term ahstllll'nn' ul11ong patients

with sl'hizophrenia is not well dol'ul11ented. Treiltmellt

studies prl'sent e\'idence that few patients with schizo..

phrelliil ilre able to obtain short-term smoking absti-

nelll'e IAddington ,'/ III. ) 1J1J7: Zicdonis &. l.corge 19971,

,\ number or these studies suggest that neurobiological

factors assodated with schizophrenia interact with nico-

tine to reduce the likelihood of smoking ilhstinence

t Dalack ('I III. 11JIJS). This pilper explores whether patients

\\'ith Sl'hb'.Ophrenia need to chilnge smoking behavior

at a slower nlte and require greater reinforcement for

INTRODUCTION

Adult smoking prevalenl"e rutes hiln: leveled off within

the l1nitl-d States (Emmons t'/III, J '1'1;-1. Studies suggest

that tOOay's rs smoking population may largely repre-

sent indh'iduals with co-murbid psychiatric problems

(Gilbert & Gilbert I Y'J:; I, !'t.'(IPIl' with psychiatril" illnesses

tend to smoke dgarelles at high rates with some, but not

all, co-morbid subgroups appearing more resistant to

contemporary smoking treatments compared with their

counterparts who lack SUd1 ,'ulnerability /Hughes

19991. Treatment cH(,rts have used patient-matching

approaches in which treatments were tailon-d to the pre-

senting psychiatric symptoms. Treatment programs tai-
lored to indh'iduals prone to depCl'Ssion have been studk-d

with the greatest frcqucm'y (Hall ('/ ai, 199ft: Hayford t'/

ai, 1999: Hitsman ('/ III, 1 'I'J'I t, Few studies have exum-

ined whether modilk-d smuklng treatment approaches

promote abstincnt.'e for smokers with co-morbid schizo-

c 2("12 SlIck'\)' rur Ih~ Sill." ..r :\ddil1hlllln :\Imhol"nd 0lh,'r I )ruII'

Dennis E. McCharftue, Ph.D.

hizophrenia benefit from a

Dennis E. McCliargUtI P(iD

.,..

KEYWORDS Hilrm rcduction. nimtinc dcpcndcnl'c, schizophrenia,

.~.IdI.'liM. 9;. i'II~791



786 [Hmus E. MeC/lnrgll' et al.

=hange in order to compensate for any abnormal neuro-
)lolO8ical factors that may In fact exist to undermine
~ult attempts. Our review of the literature sugests
:hat an alternative smoking treatment approach for
people with co-morbid schizophrenia may reflect a model
that builds skills and prompts abstinence once a lower
rate of smoking has been obtained and stabilized over
time.

The present paper will focus on research examining
:xcesslve smoking within populations diagnosed with
schizophrenia. In conducting our re,'lew, we performed
I computer search consisting of PsychUt 119i1-1()(K)1
Ind Medline I 1966-.2IXX)1 databases. using the search
terms 'schizophrenia' and 'smoking' to identify research
reports for this paper, We then selected papers from peer-
re\'lew journals or l'hapters written by prominent
researchers In the area of neurobiolO8r. schizophrenia,

Ind/or cigarette smoking.
For the purposes of this paper, we restrll'ted our

rt!\'lew to studl~ examining smokers diagnosed with
schizophrenia and/or schlzoaffecth'C disorder, The
OIa911os1ic' alld Star/sliral .\fll/Illal (If ,\lrmal Disonftors, ~th

edition IOSM-IV! (American Psychiatric Association
19941 makes the dlffereOlial diagnosis of schizoaffel'tlw
disorder from the diagnosis nf schizophrenia in Iwn
primary wa~'s. Indh'lduals ,,'ho meet the critl'rla for
schizoaITl'Ctiw dlsord...r haw a diagnosabll' mClCld disor-
der (e,p.. major depression) Cl)l)l'Urrenl with symptom,..
IIssoclated with thl' actin' phusc of Sl'hlzophrl'niil (c.i!,
delusions, hallul'inatiClns. dis()rganI7.l-d spel'l'h, gnlssly
dlsorganlzl-d or l'aliltllnk bchm'ior and/llr ncgatiw
symptoms I, Delusions or hilllul'inalions for ill I...ast
.2 weeks In Ihl' abscnl'C of prominent mllild sympwms
must alsll be prescn\. \11 uppiln:nl differences l'xisl in
smoking treatment apprmll'hl'S fllr individuals with thl.'SC
psychotic subty~, nor doe$ II appear that such Indl\'ld.
uals differ In their smokin~ bcha\'lor, ~Iorcover. becllUSl'
researl'hers who examine Individuals with co-morbid
ps~'Chotic disorders and nimline dependence typil'ally do
not dlITcn:ntiate bet\\'l'en schizophrenia and schhmaITl't'-
tI\'e disorder. we will use the term 'schlzophr iii , III

reflect indl\'lduals who l'arry the diagnosis of Sl'hiw-
phrenla or schizoaITeclive disorder.

TOBACCO USE DISORDER AND
SCHIZOPHRENIA: A
NEUROBIOLOGICAL MODEL

Two percent of the adult I'S smoklni population re-
pori sufferlnp. from schiltlphrenia (Hughes IIlIlIlI, On

average, smokcrs dlagnoSl'tl with Sl'hizophrenla smllke
more cl~arettes pl'r day and haw longer smokin~ histo-
ries than smllkers \\,ilhoull'urrent or past ps~'l'hilltrlc iII-

. ~IN)2 SIId..".\ 14... III... SIU.J~ III ..\.kJln.,., '" ,\k.1oh.~ luKlllllwr IIrll\!'

quit
that

nesses, After dal!)' cI[UU'ette Intake has been stati$ti~'all~'
controlled, conti nine le\rels remain sillnil\canily hi~h~'r
for smokers with schizophrenia compared with ones
without psychiatric illnesses (OnlinC)' 1'/ ai, 19971.

Mt>reO\'er, combined smoking tn'atment$lbcha\'ioral and
pharmacolOllical interwntlonsl are rdati\'ely inefTCX1lw
In promoting long-term abstinence Itlr smokcl'1l with
5~'hlzophrenla. The few published In:atm~'111 trials, com-
binln~ inlensl\'C cognltl\-e-bcha\'iOral therapy with nlm-
tine replacement, produce modest n-month ab!.1Inenl't'
rates (1.2-1 ;":;,IIZiedonis" Gt.'Orge 1997: Addington t'/
III, 19914: George t'l aI, lOOnl.

R~'5earchers have begun to explore the potential
mechanisms that explain the high co-morbidlt~. between
nicotine dependence and schizophrenia IDe Leon ('/ III,
19951. Although pCltleOls with ~hizophrcnia appear to
smoke for many or the same rellsnns us smokers who luck
ps~1.'hiatric diagnoses (Glynn" Sussman I 9901. other
e\'id~'nce sugests that their psychiatric IIInt.'$$ bolst~'I"S
the \'ulnerability to nicotine de1x't1dcn~'C, Among scwral
possible explanations tl)alal'k ('/ (II. 19914 I, Ihe most
~'ommon assumption Is thut nicotine allc\'intcs l'ertuin
ps~1.'hiatrk' symptums t (~ilbl'rt oS. (~ilbt.'fl 1995: I'kdllnls"

(;eol}tC 199;': Hughcs I 91J9: Pin'illt\o 1'/ III. ~(K)(II. For

cxampk'. smllkcrs with SI,'hizophrcnlu may expcricnn' II

n'licf frum nciWtlw symptoms, sd\i...ophrcnill-n'llIt~-d

mgnlliw d~'srunl'tilln. und/llr m~'tIication sid~'-en'c~'ts

II>ctlad, 1"1 III. I 99K I,

The as...umption thut putl~'nts ,,'lIh sd\i7.uplm'nia
smuk~,to IIlk'\'iate thl.'lr symptllms is sllppllrt~'tI by SI,'\'cr.1I

diITl'rl'nt. ~'l'1 rl'lall'\l. rl'SCCln:h lindin~~, Fill' exampll'.

lIil'othll' may !iC.'I"\'l' 10 rl'ml'\ly thl' \\"rscning of nl,rnti\'l'

symptoms nlllSl'l.l hy traditional 1111 t il}syrhlltk's, sul'h as

hnlopl.'ridlll Il ;l'rICll'h & l.ctrSl'n I \1\1'1: Lyon I'I'IIJ I.

Kl'!iC.'arrhl'rs pllslt Ihut Ihl' hICldm~l' or dnpmnine in the

1nt.'1'IIl'ortirill and n\l'1'lllimhk pillh\\'ays. prl'Sumahty

l'auSl'\l hy truditionill ill1lip!iyd1lltil' ml'\lil'alillns, prudul'l'

bluntl.'tI emlllillns <nul l'l'itnltlw sidl'-dTI.'Cls Ihul mimi\.'

nep.aliw symptums Ii,e, blunll.'lI ..0'1.'1.'" Ull'itill, avulililln

and "Ilhcduillul lI~rm's & ~kl'hillips I1J1J5: l.cwundcr
I IJIJ~ I. " is 1'lausiblc Ihlll nimtinc's IIbillty III enhltnl'C
dllpetminl'ritil' funl'tiuninit ,'I.. l'iitun"'c smnkinit
I Ik'nu,,'ilx 1'1 ,d, I 'J'JIII, partkulllrly allmit the blcl(:ked

pathwltys, may petrl!ully diminish nel(lltiw sympllllUs
I Lynn IIJIJIJ: Shlmodll 1'1 III, I IJIJ'J I. It rl'milins diOlt:ull to

diITerenlillll' \,'helher n il'llli Ill' rl'CllIl'es l1e~..Ii\'l' symp-

\elms or neuruleplil'-!ndun'tl dclkils Ihill mimic sul'h

symplnms, ~e"C.'rlhek'Ss, the cxtenl III whkh nil'olinc

rclie\'Cs scllm' of the l'hwnil'ilily unpleilsunt symptllms

mClY hl'lp cxpluin why pilllclllS wilh sl'hizophrcnilt Sl1\lIkl'

hl'iI,'ily, Zk'dclllis rllll, t II.J'H I SlIf)port this premise.' with
Ihl'ir lindinp. Ihal patients \\'hll ilrc rcitulur smllkers shllw

n'\lun'll IlllUlli\'(.' sympillms in nifnparislln III nlln.

sl1\lIkhtit pullcnls,



Researchers also suggest that atypical antipsychotic
medications improve. rather than worsen. negative symp-
toms associated with schizophrenia (Uorca et aI. 20001.
Presumably. this category of antipsychotic medication
influences negative symptoms along similar neurobiolog-
ical pathways as nicotine. To the extent that both nicotine
and atypicals improve negative symptom profiles. one
might expect that nicotine would bolster the therapeutic
properties of atypical medication (McEvoy et al. 19991 as
opposed to Its therapeutic reduction of traditional
antipsychotic medication (McEvoy t'tal.19911. Consistent
with this notion. smokers with schizophrenia compared
with their non-smoking psychiatric counterparts show
more enhanced therapeutic response to atypical antipsy-
chotics (McEvoy et al. 19991. Interestingly. when patients
are treated with atypicals. such as clozapine. their nega-
tive symptoms improve and they smoke significantly less
(George et al. 1995: McEvoy et al. 1995. 19991.

In addition. the influence of nicotine on the
dopamine-blocking effects of antipsychotic medications
may help buffer patients with schizophrenia from move-
ment disorders (e.g. dystonia. tremors. rigidity and aki-
nesia/bradykinesia t. Certain antipsychotic medications.
especially the traditional agents. contribute to movement
disorders by blocking dopamine along the nigrostriatal
pathway (Casey 19931. Although yet to be directly tested.
nicotine's ability to weaken the dopaminerglc blocking
power of traditional antipsychotic medications may
lower the risk of movement disorders.

Other data that support the self-medication hypothe-
sis of nicotine dependence and schizophrenia include
nicotine's effects on nicotinic acetylcholine receptors.
Nicotinic acteylcholine receptors are implicated in the
pathophysiology of schizophrenia !Dalack et al. 1998).
Specifically. a dysfunction in acetylcholine may be
responsible for signs and symptoms associated with
abnormal sensory gating. such as decreased attention.
difficulty with concentration and poor memory (Adler rt
al. 1992. 19931. Some postulate that nicotine's ability to

improve acetylcholine functioning reflects subsequent
improvement in auditory sensory gating deficits (Grillith
t't al. 19981. Thus. nicotine's alleviating effects on
sensory gating deficits may enable patients with psy-
chotic spectrum disorders to increase attention. concen-
tration. and perhaps memory by filtering out irrelevant
stimuli (Adler et al. 1992. 1993: Levin t't al. 19961.

In general. neurobiological correlates linked to the
proposed self-medication hypothesis represent both
direct and indirect effects of nicotine. a nicotinic cholin-
ergic agonist. on numerous neurotransmitters. including
acetylcholine. dopamine and glutamate (Balfour 1989:
Carmody 19921. As represented In the schematic below
(Fig. 1). the proposed neurobiologically primed self-
medicating behavior might be selectively reinforced by

~ lOOl Socldy for the Slud~' "r Addiction to Akohul and Other I>ruJS

Schizophrmia and smoking crraCmtnC i8i

I TobKco IIIC I

Ficure I ThtP effects of a proposed seIf-medicatiart model as it

..~. t~ smokers WIth ~

reductions in various undesirable characteristics associ-
ated with schizophrenia and its subsl'quent treatment.

BARRIERS TO QUITTING FOR SMOKERS
WITH SCHIZOPHRENIA

Patients with schizophrenia face numerous barriers that
may undermine their attempts to quit smoking. For
example. it Is undear whether they possess adequate
moth'ation to achieve a smoke-free lifestyle. Nicotinc's
ability to alleviate awrsi\'C psychiatric symptoms may
reinforce Inul'ased cigarette smoking for su<:h patients.
furthermore. putients with schizophrcnla may have few
alternative reinforcers that arc as effective as cigarettes in
reducing ad\'crsc psychiatric symptoms and in providing
a reliable source of pleasure IEastwood 19931. Indeed.
this patient population may be less motivated to discon-
tinue a behavior so strongly associated with symptom
alleviation and reward. At present. there are Inconsistent
results that show that patients with schizophrenia
possess adequate motivation to quit smoking I Addington
I'r 1/1. ] 997. 1998: Ziedonis & Georgc ] 997; :liedonis «<
Trudeau 1997; Addington 199!U.

]t is also unclear whether patients with schizophrenia

haw access to the necessary supportive environment (Le.

IlJJh.';'~I. 'Ii. iK'i-i'll
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1'81118 I ChilKIiII istia fA tmaIcin8 cessation stucies b Plttent1 WIth psychotic ditorders.

c.-I'
Study n ~ ~ Imtr.enc.on(s) ~ ....
Ziedonis & Georp (1997) 21 Sclvzophre"ia (6~ & IO-wetIc proaram: I~

~ disorder Group lndIor IIIdMduII
(3~) nICotine repiIcement therapy

(NRT). beNv1oraI counsetll"l£.

motIItatJOnll ennancement

supportIVe therapy Ind

psychoeduutJOll
AddinIton « 01. ( 1998) SO Schizoptv'entI & 7 -week &roue> trutment usin& the 12%

~ disorder AmenCll'l Lung As5ooItJOII (ALA):

protocol: ~ II\XIet1

reductIon. positIVe reinforcement

. &N~
GeorP« 0/. (1000) 1S Scntzopnren.a & 7.week ALA Io'trWSI00week specJIiIlecI ALA := 17.6~.

~ disorder schlJoplYenla PI"OI"'I"'. wtloch SS = 10."'.
eludes motn;atoonal enhancement

and relapse preventlOtl. psychoeducattOO.

SOCII! sIuiIs tl'allWll tall 0¥tIC~

recetved NRT)
EWw It aI. (2001) 18 ~ ;. 12 bupropon IIef'1uS placebo + (3-month only)

9-wetk CaT psyChosOClll trNtment SmoIunc ~
only. no abstJnenc:e

. It < o.os. Outcome report, of smoIun8 ~ --. --.eo ""'" c.J<1XItI ~ 0' uronar. COl~ ., 1M AudIa

access to effective smoking cessation treatments IInd pos-
Itive relnforcemenl from their m,'ntlll hellhh providers I
that helps to promote sustain,"(\ abstlnen,'e. Dcspit,' 1:\'1-
lienee to the conlrury (Hillier 1'( al. 11l1lhl. many heahh-
care professionals express concerns thai reslrk'tlng
smoking among patients milY substilntially IncreaSl.'lheir
aggressive behaviors or exilcerbate their psychotil' symp-
toms. Heliith-care professionals within many psychiiltric
institutions are therefore reluctilnl 1(1 enfol"('e smokinj:
control acti\'el)' lind/or enl'ouruge smoking cessation
among such patients (Landow 1'1 al. 19'H: Pearlman
1997).

Once patients with schlzophrenill de\'Clop suffident
motivation to quit within an environment that supports
abstinence-based efforts I Addlngl(ln 4.'1 al. 19117). the
Issue becomes whether avllilable smokln8 lreatments
address their specific nt't'ds. Severe nicotine withdruwill
symptoms along with increases in mild psychlatrk symp- .

toms and medication side-effects, once bufft-red by
smoking. may encourage patients to miume smoking
(Dalack & Meador-Woodruff 199f!J. In parlicuhtr.
patients who quit without adequate pharma,'ologintl
adjuncts and/or cffecth'e self-control strategies for llIiln-
aging their symptoms mil)' be at increased risk for relilpse
to smoking. Unfortunately. e\'en If these patients an~
taught self-management skills. possible cognltiw deficits
(Addington I'$; Addington 19991 may undermine their
ability to acquire and access the skills imporlilOt to
successful quilling.

(" lIJOl ~)' lur III<' Siudy ,~ ..\lIlIk1~"II" ..\I...l/IuIllnll Olll<'r IIrllll'

(3-monm only)

~ redYaIon

only. no Ibstinence

SHOKING CESSATION AND
SCHIZOPHRENIA

Although some rescarchen; ad\'lk'aie spt.'Cllk guidelines
for treating smokers with cll-morbld schi:mphrt'nlu
Il>txhcrlY 1'1 /II. IlJlJfI: Addinglon I IJIJI< I. it hils been hi!'-

IlIrk'ally diflkult 1O l'Valuate the l,nkal'y of sul'h pro-
~rams. For instance. availClhk' treilimeni trials li,r
smokcn; with Sl'hizophrcnia haw mcthodological limita-
tions. induding thl' heterogenl'Ous nature of sehlxophrc-
nia samples. small sample sizes. the lal'k of dellncd
inler\'Cntions and the Jack of l'olllrol group". In addition,
iSSUl'S involving cognitive delleits IAddlngton &
Addingllln I IJIJIJ I. quesllonahle moti\'lIlIon (i'..Il'(\onls &
Trudeau IlIlJi. and Ihe overall lower funl11oning
Il>ickerscll1 1'1111. I1J91J: Harvey 1'1 /II, !/MMII complicatl' the

desi~n IInd development of smoking treatments targeting
Ihl'Sl' individuals, Such l~tack.'S give rise tll qul'Stions as
10 whl'Iher individuals with sehixophrenia bcnelit from
knllwn smllking trelltmenl modalities, most IIf which lire
absllncnl'l'-baSl'll prognlms. Thus. Ihe Ursa step has bt..'l'n
III lesl the feasibility IIf employing standard smoking
treilimenl with these pullenls (see Tithle J I.

All sludk'S repllrt fllir end of treatment retcntilln
rates of ~n-1J4'::.. for the studil'S that were sucCl'Ssful
III prompting abstlncnl'c. results shllw a dl'Cline In

IIbstinel\l'C rates from end of treatment 14!-~/rX,11n fI-
month follow-up I J 2- J "%,1 fi'jl'llonis & (~"1rgC IlJlJi:
Addington 1'1,11. IIJIJH: (;l""1te 1'1 /II. lIMMI: Evins ('I ,II.

.""",.""" If;. ;II\-i'"



20011. Nicotine replacement therapies I NRT) and group
attendance were linked (although not statistically veri-
fied I to those smoke-free at the 6-month assessment
(Ziedonis & George 199i: Addington it a1. 1998: George
it al. 2000: Evins it al. 20011. For example. most subjects
abstinent at 6 months received some type of NRT.ln addi-
tion. there appeared to be a dose-response relationship
between abstinence rates and group attendance. Within
the Addington it al. study. people abstinent at 3 and 6
months attended all se\'en group sessions. those absti-
nent at the end of treatment attended 6.5 sessions and
those who relapsed attended. on a\'erage. 5.5 sessions.

It remains unclear whether individuals with schizo-
phrenia . substantially benefit from abstinence-based

smoking treatment approaches. At best. combined phar-
macological (e.g. NRTI and psychosocial interventions
prompt 6-month abstinence for very few patients. In
addition. othcr studies that prm'ided nicotine replace-
ment (Hartman fIliI. 199]: Dalack fl al. ] 998) and sus-
tained-release bupropion (Evins & Tisdale] 999) without
concurrent psychosocial treatment have only produced
n>ductions in smoking beha\'ior and not abstinence.
Similarly. positi\'c reinforcement techniques without con-
joint pharmacological treatments appear to be effective in
reducing short-term smoking rates. but not in prompting
complete abstinence from smoking (Roll 1'1 al. ] 99M).
Such poor abstinence rates implicate a need for future
research to continue to test new smoking treatments and
to consider examining the efficacy of alternative treat-
mcnt options. such as reduction-focused strategies.

REDUCTION-FOCUSED APPROACHES
AND SMOKING BEHAVIOR

Aside from abstinence-IOcused treatment. other treat-
ment models have been dcwlopcd to allow for continued
use. albeit substantially rt-duced usage (Marlatt 19991.
The idea drMng such reduction-focused approaches is
that lowering daily exposure to tobacco toxicants may
equally lower the risk of physical illness in those who
have great difficulty quitting. Although reduction-
focused models are gaining in popularity. particularly in
cultures with large numbers of illicit drug users. the
application of reduction principles in tobacco treatment
remains extremely controversial.

Reduction-focused theorists advocate that certain
products and strategies be employed to lower the mor-
bidity and mortality risks associated with chronic expo-
sure to tobacco toxicants f Kozlowski & Herman 1984:
Kozlowski 1989: Russell 1990: Benowitz 1995: Hughes
1995: Baer t't al. 199!H. In particular. products such as
the nicotine inhaler have been examined for their poten-
tial to reduce tar and nicotine exposure (Kozlowski I:'t al.

t 2002 SocIct~. lilr th~ SlUdy ..r .\ddi<1iu" to Alcohol and Other ~

SclJi:oplm~nja and smo/..ing l/"l'almrnt i89

1996: Hurt it ai, 200m, Behavioral strategies have also
been employed to target the reduction of smoking.
Restricting access to cigarettes by banning smoking in
work areas and modifying smoking behavior by positively
reinforcing low carbon monoxide levels are examples
of beha\'loral strategies that promote smoking reduc-
tion (Baer l't al. 19981. For the most part. pre\'ious
research shows the feasibility of reducing exposure to
tobacco toxicants through reduction-focused approaches
(Institution of Medicine 20011.

Some data suggest that the products that have poten-
tial for reducing smoking behavior/tobacco toxicants,
with few exceptions (PIckworth tt aI, 1998), show little
or no reduction in biomarkers that assess harm exposure
(Kozlowski ('I al. 1996: Hurt et al. 2000: Institution of
Medicine lOtH I. Researchers posit that people change
their behaviors to maximize the absorption of nicotine.
For instance. when smokers block cigarette filter vents
of ultra-light cigarettes with their lips. their carbon
monoxide more than doubles (Kozlowski rt al. 1996).
Alterations In smoking behavior were also witnessed
when comparing the effects of bans on smoking In the
work-plat'e. Smokers outside banned/restricted work
areas had higher numbers of puffs per cigarette and fin-
ished their cigarettes 30.4% more quickly compared with
smokers in non-banned areas, such as social settings
(Chapman ('I al. 19971.

Howe\'er. there is some e\'idence of a dose-response
relationship between nicotine absorption and US Federal
Trade Commission (FTC! tar and nicotine yields of ciga-
rettes (Byrd ('I al. 19981. In other words. people who nor-
mally smoke ultra-light cigarettes absorb significantly
less nicotine than ones who smoke cigarettt.'S with high
tar and nicotine yields. (infortunately. at least in the
short-term. when people change from a high-yield ciga-
rette to an ultra-light. they tend to modulate behavior to
increase the level of nicotine absorbed. Future research
should test (al whether pt.'Ople arc able to sustain/stabi-
lize smoking reduction for prolonged periods and Ib) if so.
whether their initial tendency to compensate for lower
nicotine Icvels decreases across periods of sustained
reduction.

EMPIRICAL EVIDENCE SUPPORTING
SMOKING REDUCTION FOR PATIENTS
WITH SCHIZOPHRENIA

Research employing reduction-focusc..>d Interventions has

shown promise at reducing smoking or exposure to
tobacco toxicants among those with schizophrenia
(Barmann ('I tli. 19XO; Dawley 1'1 al. 1989: Roll tl al.
19981. Even though patients often modulate behavior to

increase nicotine absorption during shorl-term reduction

Aainw".97.78~791
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trials. some e\'idence shows decreases in the biomarkers
associated with harm le,g. lower carbon monoxide I, For
the purposes of this paper, we provide this e\1dence to
show the potentia] u~ of reduction approaches for

smokers with schizophrenia. However. It Is important to
note that studies of the effects of smoking reduction have
been limited to very short-term outcomes. There Is a need
for trials to assess whether such outcome data may
be maintained and, If maIntained. whether long-term
smoking reduction might reduce harm exposure and/or
prompt abstinence at a later date.

Then~ are three specific areas that may help reduce
smoking behavior as well as exposure to tobacco toxi-
can,s,in patients with schizophrenia. These are limiting
their access to dpmtes. prm'lding nlcoline replacement
and reinforcing lowered smoking rates. Some research
e\'aluates whether limiting access to cigarettes within
psychiatric settings Is feasible because of the fear that
smoking restrictions might foster problematic behaviors
among the patient population. In particular, the effects of
restricting smoking to designated areas or prohlbiling
smoking within psychiatric hospitals have been tested.
Although \'arlous reseafl-hers delineate possible neptlve
effects of this approach fGreeman & McClellan 19':11:
Hughes 19931. less than 10% of smokers with psy-
chiatric Illnesses ha\'e difficuhy adjusting to these re-
strictions IGreemlin &; ~kClelllin 1991). The ones thllt
ha\'e the mosl dlniculty arc typically ro1rlcted from
Ica\'ing the hospital en\'ironment during a smoking ban.
DesIgnating it well-\'Cntllall'd smoking room with
restricted hours mllY help to minimize the nepti\'e dfe<.'IS
from banninlt smokillt( in an inpatient setling.

Because of the potential bcnelils associated with
decreasing explrl-d l'arbcm monoxide and lo\\'erin(! respi-
ratory tract Inllammalion from !'\RT I Rennaurd '('I Ill.
19901. researchers han: IIlsu tested the feasibility and
safety of smoking rl-durlion throu[lh the use of ~RT
CDalack &; Mclldor-Woodruff 199&1, The ftrstllne of < '1-
dence showed that patients with schizophrenia (" = J 11

smoked slgnllkantly fewcr cigarettes during 8 4H.hour
a~ssment period while on ;\jRT compared with a 41<-
hour plal'cOO IIsscs.'imcnl period IHllrtman t'C III. 19911.
Dalack & Melldur-Woodruff extended these "ndlngs by
showing that patients f" = I 01 were able to decreaSl' thl'ir

expired carbon monoxide levels 20"', while being IIdmin-
Istered SRT 1l2 mg/ 24 hours) for 2 days. In IIddilinn.
continued smokin(! while wearing the active patch did
nOl result In n~ati\'e sl'quelue. Both stUdies using i'iRT
shO\\' the potential of reducing smoking rates and cllrbon
monuxidc levels among patients with schizophrenia.

Beha\'inral reinforcement strategies (e.g. positive rein-

forcementl hll\'t also been used to reduce smoking
among patients with schizophrenia. Barmann roC Ill.
I 198m were one of the first groups to test the hypothesis

i 211(12 S<1I:lt1y Ih,' Study <If .\ddll:lkll1 III ""lcuhl~ and IJI11I'r I>rulI'

that smoking could be reduced within a day-treatment

proiram In a P5VC.hlabic outpatient clinic, Their study

utilized an ARAB design with treatment and baseline

periods lasting a week in duration, Staff members "~re

Instructed to reinforce non-smoking behavior with

tokens at randomly selected, unannounced times during

treatment weeks, Reinforcement tokens were lapel

buttons with the printed phrase, 'Thank you for not

smoking', The results Indicated a 65'K. reduction of

obscn-ed smoking behavior during treatment ~ks,

Roll tt al,I19981 assessed the utility of monetary rein-

forcement for smoking abstinence with nicotine«pen-

dent outpatients with schizophrenia, An ABA design was

Implemented using a cumulative reinforcement schedule

I after an initial payment o( 53,00, subsequent payments

accrued by S,50 with a maximum payment o( 5 to,IX)!

(or CO levels lowcr than 11 p,p,m, during the Inter\~n-

tion condition: subjects were assessed three times per day

for I week, The results demonstrated a signilicant reduc-

tion In smoking durin(lthe intervention week compared

with both ba!ieline periods,

T1d~' t'l ai, t 19998, I999bl conducted laboratory

studies o( tobacco use with patients meeting DSM-I\' cri-

teria for Sl'hlzophrenia, In one study, six patients under-

went assessments In ,,'hlch smokers could earn tobacco

purrs or money, Patients with the diagnoses o( schizo-

phrenia responded In a manner mnslstent with smokers

without mental illness. That is. the a\'allability of munl'-

tary reinforcement signilicantly dt.'CreaSl-d the amuunt u(

smoking, especially as It oc'l:ame mure dlml'ult tn earn

rip.arelles, This study points to the nl'Cd tu develop

common reinforcement [or th,' r,'lIu,'liun o[ wbacco usc.

The othcr study im'l'Stigated whether the puint at whil'h

puliel1ls with schi1.uphreniu stnpPl'll working for tobaCl'O

purrs was alTected by previous abstinence, I nck'Cd ,

patients workl-d longer when th,'y had been deprlVl.'lI prt'-

\'Iuusly, ..\s such. the patients sl°PPl'll working (ur tobaCl'O

purrs at a higher breaking point when they attcmptl-d

abstlnen,'e. Thl'SC studies support "Ol1linued, systematil'

exploration o( the bcha\'io/"'dl pharmllcology o( tobacco

lISl' in this patient population. Althuugh the authors

argue that results frum non-psychiatric patients are

similar, their rl'Sults pruvide mure evidence that positive

reinforcement n.-duces smoking bchuvlor among pullents

with Sl'hi:wphreniu,

As pot,'ntiul redu,'tilln te,'hniqu,'s rllr smokers with

s,'hi:mphrenia, limiting Ul'l.:l'SS to smoking, replucinl(

nil'lltine und m(Jdir~'ing be:ha\'ior muy be: uSl'ful in evalu-

uting the potential benc:lits of illl ul(enda that is not ini-

tililly IIrientated lu abstinence. IlCI\\'Cwr. one concern or

researchers and care pru\'idcrs alike is thllt using reduc-

tion methods might produce a rebound to baseline ratl,.

of smoking once the interwntion is disc:ontinuL-d

I Hul(hcs 1000/. More research Is needed 10 investigate

.WrIIr 'Ii. 711~;'"



this rebound potential. If there is a greater possibility for
rebounding to baseline rates of smoking. future research
should examine the use of reduction as a long-term inter-
vention. Given the high reinforcement value of nicotine
for patients with schizophrenia. prolonged reduction
interventions may assist in the adaptation and stabiliza-
tion of lower smoking rates.

CONCLUSIONS

In this paper. we attempt to address the state of knowl-

edge regarding the unique patterns of tobacco use
among patients with schizophrenia. We demonstrate
that there are many interesting. but as yet unanswered.

questions regarding the problem of nicotine dependence
in this population. As such. we propose the following

recommendations for the potential direction of reduction
approaches for smokers with schizophrenia.

Consistent with recommendations delineated by
Hughes (Hughes 10001. future research directions could
(a I address the feasibility of long-term maintenance of
reduced smoking. (bl de\'eJop methods that combat com-
pensatory behaviors le.g. changes in smoking topogra-
phy). Ic) document the health benefits from smoking
reduction and (d I im'estigate positive or negath'e changes
in self-efficacy and motivation toward future abstinence
as it applies to smokers with schizophrenia. Other ques-
tions that could be addressed that are specilic to smokers
with schizophrenia include I a 1 whether smoking reduc-
tion also reduces the need for higher dosages of psy-
chiatric medications. (bl whether prolonged reduction
exacerbates psychiatric symptoms and increases the likeli-
hood of recidivism and (C) whether there are individual
differences that differentiate those who would benefit from
reduction-focused versus abstinence-based treatments.
Lastly. although current research on smokers with schizo-
phrenia appears to implicate the need for reduction
approaches, this need has been based primarily on the low
rates of abstinence following abst inence-based treatmen t.
Further examination of abstinence-based treatments
using more rigorous methodology (e.g. larger samples.
adequate control groups. defined interventions~ will
provide data that may be helpful in the development of
specific recommendations regarding patients who might
be more appropriately served by reduction-focused versus
abstinence-based treatments.
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