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Abstract

Persons living with HIV (PLWH) have disproportionately high rates of both cigarette smoking and tobacco-induced negative
health outcomes. The goal of this qualitative systematic review was to identify gaps in the existing literature and future directions
for smoking cessation support for PLWH. Three online databases were searched from their inception through December 31,
2017, using designated search terms. Peer-reviewed English-language articles that documented an intervention designed to
increase smoking cessation among PLWH were reviewed. Data were abstracted using a standardized form to document study
and intervention characteristics and results. Thirty-two articles, describing 28 unique intervention studies, met inclusion criteria.
Interventions consisted primarily of combinations of counseling, pharmacotherapy, and the use of information and communica-
tions technology; few interventions were implemented at the clinic level. Thirteen interventions resulted in significant improve-
ments in cessation-related outcomes. Information and communications technology and clinic-level interventions had the greatest
potential for increasing smoking cessation among PLWH. Efficacious interventions designed for PLWH in the US South, and for
groups of PLWH facing additional health disparities (e.g., communities of color and sexual and gender minorities), are needed.
There is also a need for more rigorous research designs to test the efficacy of interventions designed to increase cessation-related
outcomes among PLWH.
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Introduction

Despite decreasing cigarette smoking rates in the general US
population, the rate of smoking among persons living with
HIV (PLWH) remains disproportionately high. As of 2016,
an estimated 15.5% of US adults 18 years or older smoked
cigarettes [1], but recent estimated rates among PLWH range
from 42.4% to 70% [2-5]. There are a variety of health risks
related to smoking that may be enhanced by the presence of
HIV infection, including increased susceptibility to pneumonia
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and chronic obstructive pulmonary disease and an increased
risk of non-AIDS-defining cancers [4, 6-9]. The negative ef-
fects of smoking for PLWH can also limit the HIV treat-
ment benefits of antiretroviral therapy (ART) [10, I1].
PLWH have an increased risk of cancer on average com-
pared to the general population overall, and lung cancer is
currently a leading cause of mortality among PLWH
[11-13]. PLWH who are on ART with viral suppression
but smoke cigarettes are predicted to lose more life years
to smoking than to HIV infection [11, 13]. PLWH who
smoke are also less likely to quit smoking than persons
who do not have HIV (32.4% vs. 51.7%) [4].

Thus, smoking cigarettes is an important modifiable risk
factor that should be a high priority among PLWH, even amid
other important health care priorities. However, the need for
smoking cessation and the potential health risks of smoking
are often not thoroughly emphasized to PLWH by health care
providers, in part due to multiple competing health care needs
of this population. Therefore, interventions for PLWH and
providers that care for PLWH are necessary to increase cessa-
tion among this population.
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There are many evidence-based smoking cessation inter-
ventions with varying degrees of efficacy, efficiency, and cost.
These include pharmacotherapy, counseling, information and
communications technology (i.e., utilizing the Internet, email,
cell phones, or text messaging), and clinic-level interventions.
Pharmacotherapy used in smoking cessation interventions,
such as nicotine replacement therapy (NRT), bupropion, and
varenicline, can be applied among PLWH who smoke as there
are limited to no drug interactions when combined with ART
[14]. In addition to pharmacotherapy-based interventions,
counseling-based interventions can include brief information
sessions, individual or group therapy, and motivational
interviewing. Many interventions combine pharmacotherapy
with counseling to increase cessation-related outcomes [15].
Information and communications technology interventions,
including the use of cell phones for delivery of counseling
and Internet-based cessation interventions, have also recently
been developed and used, including with PLWH [16].

Clinic-level interventions can also be implemented to ad-
dress the challenges of engaging PLWH in smoking cessation
by encouraging provider and clinic staff involvement in pro-
moting cessation. Based on extensive evidence supporting the
use of screening and brief interventions, the US Public Health
Services Clinical Practice Guideline for Treating Tobacco Use
and Dependence (PHS Guidelines) recommends clinic-level
interventions, such as tobacco-user identification systems
coupled with provider-led interventions that focus on robust
patient care to help patients quit (e.g., the 5 As [Ask, Advise,
Assess, Assist, Arrange] and pharmacotherapy) [17]. The im-
portance of providers’ role in supporting smoking cessation
through the 5As for PLWH has been well documented.
Recommendations for smoking cessation by providers during
regular care, even brief advice (e.g., 3 min), and further in-
volvement in cessation interventions in clinical settings have
been found to increase cessation attempts and abstinence rates
in the general population [17, 18]. However, providers work-
ing with PLWH are less likely to emphasize smoking cessa-
tion recommendations than providers working with persons
who do not have HIV [19]. For populations with multiple
competing health care needs such as PLWH, the effective
engagement of providers and clinic staff in smoking cessation
efforts is an important goal.

There is also a need for particular attention to PLWH who
may be especially susceptible to tobacco-induced disease. For
example, persons living in the US South have among the highest
rates of HIV infection in the country [20], live in a region with
strong ties to tobacco growing and manufacturing, and have
high rates of smoking [21]. Persons of color, particularly
Afiican American/Black and Latinx! communities, bear a dis-
proportionate burden of HIV infection and also face smoking-
related health disparities [22-24]. African Americans/Blacks,

! Latinx is a gender-neutral term used in lieu of Latina and Latino.
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for example, have similar smoking rates to Whites but are more
likely to die from tobacco-induced diseases and have fewer
successful quit attempts, and some Latinx subgroups (e.g.,
Puerto Ricans) have higher smoking rates than the general pop-
ulation [22, 23]. Gay, bisexual, and other men who have sex
with men (MSM) and transgender women are also dispropor-
tionately affected by HIV and have higher rates of smoking than
their heterosexual and cisgender peers, respectively [25-28]. In
addition, communities of color and lesbian, gay, bisexual, and
transgender (LGBT) communities are more heavily targeted by
tobacco industry marketing [22, 23, 27].

Purpose

In order to reduce smoking rates among PLWH and promote
cessation to improve their health, interventions are needed to
address their unique needs. The purpose of this qualitative
systematic review was to assess the literature on smoking
cessation interventions for PLWH and to identify gaps and
opportunities for future intervention-oriented research.

Methods

A qualitative systematic review [29] of the published literature
was conducted using three online databases: PubMed,
PsychInfo, and EBSCO Academic Search Premier. The
Boolean terms and search terms used were: (HIV OR HIV/
AIDS OR AIDS) AND (tobacco OR smoking) AND (cessa-
tion OR quit OR abstinence) AND (intervention OR program
OR treatment). Databases were searched from their inception
through December 31, 2017. Citations from previous system-
atic reviews of smoking cessation interventions with PLWH
were also searched for relevant papers.

After initial search results were retrieved from the data-
bases, articles written in English were further screened.
Articles from peer-reviewed journals describing interventions
for smoking cessation in adults (> 18 years old) living with
HIV were included. Duplicates were removed, and search
results were screened by title and abstract to determine wheth-
er the articles met criteria for inclusion in the review. Finally,
relevant articles were selected and interventions described by
those articles were identified.

Data Collection

An abstraction form was created to abstract data from the
identified articles. This form collected information on inter-
vention study location, participant description (i.e., sample
size and demographic characteristics), theories/models, inter-
vention description, study design, primary cessation-related
behavioral outcome measures, and study results. Articles that
did not describe an intervention or did not report sufficient
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information to be abstractable were excluded. Data from mul-
tiple articles that described the same intervention study were
abstracted under the same intervention.

Results

The initial search retrieved 1031 English articles. From these
articles, 65 potentially relevant articles were identified by
screening their titles and abstracts. Screening the full text of
the potentially relevant articles initially identified led to the
exclusion of 15 articles, and an additional 18 were excluded
during data abstraction based on the criteria described above.
From the remaining 32 articles, 28 unique intervention studies
were identified, and data were abstracted from these articles
(See Fig. 1).

Intervention Locations and Participant Characteristics

Of the 28 intervention studies outlined in Table 1, seven were
conducted in the US Northeast [31, 33, 44, 45, 47, 51, 55, 56,
62], five in the South [34-36, 46, 58—60], five in the Midwest
[32, 40, 49, 52, 61], and four in the West [42, 48, 54, 57]; six
were conducted in international settings [30, 37-39, 41, 53]
and the location of one study was not specified [43].
Intervention study sample sizes ranged from 15 [61] to
1689 [41], with half of the studies having sample sizes under
100 [30, 34, 37-39, 43, 46, 48, 49, 52, 54, 57, 58, 61]. Ten of
the 28 intervention studies had samples that were majority
African American/Black [33, 35, 36, 43-46, 49, 51, 55,
58-60], but only one intervention was tailored specifically

for African American/Black communities [49]. Eleven had
Latinx representation that ranged from 8 to 100% [31, 42,
44, 45, 47, 48, 51, 54-60], of which five presented any
Latinx-specific findings [31, 47, 51, 54, 56, 57]. Four inter-
vention studies explicitly noted American Indian/Native
American representation [31, 42, 47, 51, 55], but these groups
only constituted 2 to 6% of the sample population, and thus no
significant results were identified specifically for this group.
Only one intervention study included an Asian or Asian
American participant [58]. Seven intervention studies includ-
ed men who identified as gay, bisexual, or other MSM, who
constituted between 25 to 84% of study samples [30, 38, 41,
42,49, 58-60], and six documented participation of transgen-
der persons but only in small numbers constituting 1 to 3% of
study samples [30, 42—44, 51, 55]. Only one study described
an intervention that was specifically designed to address the
needs of MSM in a culturally congruent manner [49], and
none were focused specifically on transgender persons.

Theoretical Underpinnings

Twenty-four of the 28 interventions described a theoretical
model or framework. The most commonly used theories in-
cluded cognitive behavioral therapy (CBT), which was used
in 10 of the interventions [30, 32, 39, 42, 43, 46, 49, 53,
58-60]; the transtheoretical model of change (TTM), which
was used in four interventions [31, 39, 41, 47, 53]; social
cognitive theory (SCT), which was used in two interventions
[44, 45, 51]; and the Screening, Brief Intervention, and
Referral for Treatment (SBIRT) model, which was also used
in two interventions [34—36]. Two intervention studies did not

Fig. 1 PRISMA diagram of steps
of the qualitative systematic
review of the literature

PubMed
Inception-12/31/17
829 citations

Psychinfo
Inception-12/31/17
542 citations

EBSCO
Inception-12/31/17
422 citations

}

/

1,031 non-duplicate
citations screened

v

o~

Peer-reviewed English-language journal article describing
smoking cessation intervention for PLWH

966 articles excluded after
title/abstract screen

65 articles retrieved

!

e

Peer-reviewed English-language journal article describing
smoking cessation intervention for PLWH

15 articles 18 articles
excluded after excluded during
full text screen data abstraction

|

| 32 articles included describing 28 unique interventions |

@ Springer



J Canc Educ (2019) 34:1045-1058

1048

Aep-/, payrodar-Jas
(U108 QUIUN0d
WINIoS BIA PIIJLIOA
A[reoruayoorq
‘ousunsqe
SNONUIIUOD YoM~}

(50°0>d) Kep 10d

sapaIeSIo Ul asea109p JurdyIusIs

S0OM T I8 Vdd Kep-L %Th pue
9Je1 9OUSUNSQR SNONUNUOD 9,87

pauodar anea d ou ‘syuedonred
uopnudAur Suowre syduroype Jinb

dn-mof[oJ oom-4¢

pue -7 *-p ‘duldseq

J& UONO3[[0d Ble(]
‘Apmys joqid J01u00n NI

dn-mojjoy

uow-| Je pue
‘porrad uonuLAINUI
POM-Z Sulmp syoom

S[BLIOJEW US)LIM
Jo uorsiaoxd pue
J10[OSUNOd pauler) 1o
ueporsAyd Aq pa1oArjop
Surjesunod joriq
M ‘SYOM 7] JoAO
A[rep 001M) QUI[OTUAIBA
UOISSas
Suresunod [enprarpur
Q0BJ-0}-208} UIWI-()7
1 Jo uoisiaoid pue
(unyuoge uo paseq
TN Jo ‘uordoxdng
QUIIOIURIBA PAIQYJO puL

sourpeping SHd

AMUM %T6 “9E=N

epeue) [L€] (ZT107) Te 10 m)

sidwope ymb y-yg T A1oA0 “ourjoseq je YING BlA pagnuopt Joe[g/ueotoury [9€l (L102)
a1ow pue Aep 1od saporedio pue Aep 1od paxous uonod[[0d ele(] ‘[eL aows oym syuaned) ueoLyy Te 10 BId[RA [S€]
ur uononpal 1)eals Apuedyiusis sopaIedio popoda-jog [eoturpo joid paziwopuey SOI139)e1)S [OAJ[-OIUID) [OPOIN 1I14S 9%SL ‘001 =N ewRqQElY  (G107) T8 10 Kosdo1)
Krerp
Sunjows A[rep pim
N00q3HoM pue {TIN
JO S390M ¢ “UOISSas
Surjesunod [enpralpur
90©J-0)-00B] UIW-O7 | JO
uorsiaoxd pue (smyejs
dn-moj[o yoom-g pue Supyjows juaned jo
*(*S'N) dnoi3 uonuoAuI ‘- ‘-7 pue dureseq UONBJUSWINIOP pue Sor]g/UBOLIOW Y
Suowre Aep 1od soporedo “Kep 10d payyours 78 UOT)II[[0d Ble(] SuIu0Ids 21UI01309[0) ueoLyy [¥€]1 (€100
Ul UO1ONPAI PIEMO) PUI], soparedio poyodal-jjog "Apms jo11d paziwopuey SOI139)e1)S [9AJ[-OIUI]D) [OPOIN 1I19S %8S 0V =N eUIRQE[Y ‘Te 10 Kasdo1)
UONEUIqUIOD
dn-morjoy yiuow-9 pue 10 ‘vordoxdnq Yor[g/URdLIOUY
JUIdse( Je UOIOJ[[0d “QUITOTUAIRA ‘YN uedLyy
'lR( "SIsA[eue 10} Xy PUB UOISSIS %68 (€71 =U)
pauodar anjea d ou [01U00-2SED YIM Surjesunod [enprarpur dnoi3 uonuaAur [e€] (#102)
SYIUOW g JE dJRI QUAUNSAR %9 [ Vdd Aep-/ pauodar-jjog Apmys 110100 2AN0adso1q 90BJ-01-908) U-] | ‘AN Suowe 4/, =N Kas1or MON. ‘Te 10 May)
‘1eak 3sed ur sydwope
ynb y-4¢ Jo 1oqunu
pue ‘wdd g > s[oAd] SNOM 7| 19A0
0D pandxa 10 udaI0S “dn-mofjo3 uow-z | TN 10 QUI[OTUAIRA JO
QUIUTOD BAIES BIA pue ‘-¢ ‘aurjaseq je uoisiAoid pue suoIssas
payodal onjea d ou ‘sypuowr PALLIdA A[EOIuaYo01q uornd9[[0d ee( ‘uSISIp Surjosunod paseq-ouoyd saurjoping AMYM [z€l (9102)
T1 Y& QeI 20UdUNSAR %0 ] ‘vdd Aep-£ panodar-jjos [eurpryiguo] dnoi3-o[Surg PAIAI[IP-sINU ATOIA SHJ ‘LD %9S ‘LYT=N oo ‘Te 19 Surumorg
‘9jep ynb-isod
SYPOM T PUB ‘T[ Y
‘ayep nb ‘aurjaseq
Je uonod[[0d eje 1IN Jo Ajddns
(100°0>4) wdd (] > s[A9] ‘([1€] Apmas Te 30 Noam-([ 10} Xy JopuoSsuen
Apms uostredwod ur 0D paadxa BlA payLIOA UOSpIRYIIY-PAO| T PUE SY29M {7 J9A0 uonessao %T dDT %LS
uey) 10y3y Apuesyiudis A[[eo1udyoolq ‘ooudunsqe 0} paredwos s)nsar) SUOISSas Jurjosunod Funjows 10§ 3Joe]g/URdLISUY log] (L102)
dn-mo[[0J Je oje1 oUAUNSqY snonunuod pajodar-jjos uSisop [eyuowLddxe-1send) [eNPIAIPUT 90B]-0}-008) G [opowr eMENQ ‘LD UBOLYY %t 0§ =N epeue) ‘Te 10 Inojreg
SOINSEW SUWOANNO UONUIAIAUI siuedionted jo
S)NSay Pare[aI-UONESSAO ATewLI] ugisop Apmg Jo uondusag S[OPOW/SALIOAY |, uonduoseg uoneoso| Apmg

ATH UM SuIA1] suosiod J0j SUOUOAIONT UOTJESSOd SUMOWS JO MOTAdY

L 3|qel

pringer

Qs



1049

J Canc Educ (2019) 34:1045-1058

‘SN

SoyIs
oo gm paredwod (2000 = )
sasdejar Surjows Jomaj pue
(#00°0 = d) uonessad Junjows

pasearour pey drurpd Sunedionreg

(67 ¥=€¥'1 1D %S6)
dnoi3 [N Suowe ueyy dnoi3

QuIdIURIRA FUOWE AUAUNSqR
Suntodar Jo sppo 10yeaId sowm G°7

(€Y1-8'T1D %56 *T9 YO) dnoi3

[onuod uey) dnoid uonuazeyur

Suowe 1oyS1y Apueoyrugis
dn-mof[05 Je 9)e1 SoUSUNSqY

payodar
anfea d ou ‘syyuow ¢ Je el
Qunooru paonpar payodar (9,0f)
1 pue uonessad papodar

(%z7) syuedionred /g jo 1o 9

‘(Sunyows jo

SAEp 9ANOOSUOD

[ Surpagoxa

jou) ddudUNSqe

paurejsns pue

‘wdd 1> s[PA9 0D

pandxo elA poyLIOA

Ajeoruey201q ‘vdd
Kep-/ pouodai-jjog

‘sosdejor Sunjows pue

‘(9ousunsqe dunooru

Jo a1ou o sypuowt

9 se pauyap)

Uonessao Surjous

‘syuonred Suowre
douoeaard Sunjowrg

Tw/Bu g1 >
SUOIBHUIOUOD
QUIUNOI BAI[ES 10
wdd o > sjeas] 0D
pandxo B1A poLIOA
Aqreoruayd01q “Vdd
Aep-,, papodar-Jjog

"2ouLUNsqe Supjows
puow-g ] papodor-Jjog

“ejur
QUIJOOIU UT UONONPAT
pUE UONESSID

Sunjowss poyiodai-jjog
‘Kep 10d posjouus
sopaIeSio pue fydd

dn-mo[joJ yeom-7g pue
-9¢ T *-T ‘dunpaseq je
uono[[od eje sdnoid
TN + UOnUdAIUI
uostredwos djoy-jjos pue
‘LIN + UONUIAI)UL
Paseq-qam TIN +
UONUSAIUI SUI[OSUNOD

[enpIAIpUl yim 153
"UOTJUSAISIUL A} QAIOOAI
j0U pIp Jey) SoMUId
JIY)0 pue OIuI[o
Sunedionred usomioq
paredwoo arom
SOUWIONO UONLSSIO
Sunjows ‘Aprys
110U09 [BUOIBAIISQO
aAndadsord

s-pnwt Jo 1ed
“dn-mofjoy puow-¢ pue
Qurjaskq Je Uo1od[[0d
eje( LN pasn oym
asoy 03 paredwoo
QIOM QUI[OIUQIEA
pasn oym syuedioned
Quowugisse
dnoi3 wopuer-uou
s uSisop Apmys

Teyuowodxa-1sen()

.QSnBO:O«w quowr-¢ pue
QUIsEq J8 UONIJ[[0d
vleq (€8¢ =4)
dnoi3 jonuoo
PAZIWIOPUEI-UOU

s Aprus Jo7id

‘SUJUOW G JOJ oM

9 A19A9 sdn-mojjoy

{ Je pue durjoseq je

uonod[[0d vl Apms
TeurpryiSuo] dnoi3-oj3urg

S (IIM UOHUDAIUL
Paseq-qom 03 $Sa008
uow-z1 10 1IN
PUE SYOM 7] 19A0
suerorurpo AgojoyoAsd
10 YIOM [BIOOS
KQq PAIOAI[P SUOISSIS
Surjesunod [enprarpur
908J-0)-208) UIW ()1%—(0T 9
‘Burjosunoo jo jdiooar
pue snyejs uryjows
Syuaned Juowmdop o)
s1op1A01d 10 ISIOAYD
pue s1opiaoid [[e 10}
Adeiaypooeurreyd pue
SuI[esunod uonessad
Sunjows ur ururen
AKep-yrey Surpnjour
sa1Sojens [oAd[-o1uI)

‘sypuowt
€ JoA0 asimu donoeld
PpaoueApe AQ PIISAI[OP
SUOISSAs FUIASUNoo
paseq-ouoyd Apjeam |1
PuE UOISSIS FuI[esunod
[ENPIAIPUT 99J-0)-008]
I “I¥N 10 aurorudres
‘syuedronted poysoroyur
01 paptaoid [N
‘sypuowr ] Sulmol[oy
10J SUOISSAS AJjuour
pue yjuow s11y 10§
SUOISSOs FuI[osunod
[ENPIAIPUT 998J-0)-008]
PAIOAI[OP-asINU
ur-O¢ APjOop
Joqunu
QUI[JOY pUe ‘S[BLIdJRW
upLIM ‘ATerp Sursjowus
Alrep ‘YN JO soom
718 pue Iojiom
[e100s Aq PaIdAT[Op
uoISsas Surjasunod
[ENPIAIPUL 99B)-0)-008] |

Jopudgsuen

%€ DT

969 “UBdLISUIY
SANBN/UBIPUL
UBOLIOW Y

%T Xune %yl

O[] UROLIOUIY [ev] (€100)

S)nsSayY

SAINSBAW SWONNO
PAIB[2I-UONESSAD ATRWILI]

uSisop Apmg

UONUDAIUL
Jo uonduosog

14D UBdLJV %LT 60T=N eruioje) e 39 399Ny
INSIN %6+ ‘poutad
uonuaAIS)ul uLmnp
uo0s sjuoned [1¥] (c100)
WLL JMId 6891 =N PUBHRZIMS Te 30 JoqnyH
AMYM %19
(811 =u) dnoi3
SUI[OIUAIBA [ov] (€102)
saurPpmy SHA Suowe 877 =N oo T 39 YONIS
[6€1 (9002)
14D ‘IWLL YE=N PUBRZ)IMS Te 19 1Z[9
a971 %18
{(uonuaAIUI
ur poredionred [8€] (s002)
I¥S LT=u) Sp=N erensny e 30 suruny
syuedonred jo
S[OPOW/SALIOAY |, uonduosog uonedo | Apmg

(ponunuod) 1 3[qeL,

pringer

Qs



J Canc Educ (2019) 34:1045-1058

1050

dnoi3

[01u0o 0} paredwiod uoHUIAINUL

ur Aep 10d sapo1eSIo ur 9sea1odp

JuedrjIudis nq ‘dn-mofojy je

sdnoi3 usomiaq sojer duUnsqe
Ul SOOURIQYIP JUBIYIUSIS ON

‘SN

pauodar anfea d ou
‘orep ynb-jsod sypom ¢ judunsqe
a1om (961) ST pue ydwope

mb apew pey (%66) siuedonred 6|

(50°0 =d) dnoi3 ouore

aredp paepue)s 0) paredwod dnoid

QIBD pIBpUE)S + [JA[/SUI[OSUN0d

+ SurBessow 1x9) Ul doULUNSqR
Jo Aymiqeqoid 10ty Apuesyrustg

'S'N

“Aep 1od

payows sop1e3o

pue ‘aurunoos pue

QUIOOIU I0J UAAIOS

QULIN BIA POIJLIOA

Aj[eorweyooiq ‘Vdd
Kep-/ poniodai-jjog

‘widd (1> spad] 0D

pandxa e1A payLIOA

Aj[eorweyooiq ‘vdd
Aep-,, papodar-Jjog

el vdd

jusUIEaI) JO PUd

yoom-g pue sydwope
ynb papodar-jjog

‘widd 8> spoaer 0D

pandxa e1A payLIoA

Aj[eoruey201q ‘vdd
Kep-/ pouodar-jjog

‘skep Sunjows
pue ‘Kep 1od paxows
soparesio pajodar-J[os
‘wdd ¢> spPAdl 0D
paxdxo 1A poyLIOA
A[reoruayoorq
‘ousunsqe

Sunjowss poyiodal-jjog

dn-mofjoy yjuow-| pue
QuIfeseq je uordI[0d
ere( "sdnoid jonuoo
201ApE paquosard

PUE UOHUSAISIUI YHIM

Apms joqid paziwopuey

dn-mojjoy

{puow-9 pue - =g
‘QuIfaseq Je UOrdI[0d
ee(q 'sdnoi3 [N

+ UOTJUIAIONT dIED
prepuejs pue YN +

UORUDAIDNIL TN YHA LY

189)-150d
Qerpaurul pue s9)-o1d

ynm Aprys dnois-oj3urg

dn-mojjoy

FM-T] ‘pue -§

‘- -1 ‘oureseq e
uonoo[[oo ere ‘sdnoid
QUOE (QUIOIUIBA)
QIed pIEpur)s

pue ‘ared piepue)s

+ [JN/3ur[osunod

+ Surdessowr Jxa} ‘ored
pIepuejs + Surdessowr

1X0) (M LY Wiie-¢

dn-mo[joJ yiuowr-¢
pue ‘- ‘ourjeseq

Je U0no3[[0d Ble([
"IN + UonudAIIuL
o3ueyo popms-jjos pue
TN + uonudAIur

[N Surredwod 1Y

‘swedoxd

XN 03 [eLI9Jar
pue jsideroyy Aq

POIOAI[OP UOISSIS [IAl |

"oyep Jnb e

195 0} SuIf[IM dIoM
oym syuedroned

01 paptaoid [N

Jo sypem 8 "HM1d
0} paIo[Ie} S[eLIdYeW
[IM 10JedNPd ey
KQq PAIDAIRP [[ed
suoyd Surjesunoo
Kep-ynb pue

SUOISSAS [JA] UI-(§ §

Toqunu
QUI[JOY pUE S[eLIjew
uanLM Jo uorsiaoid
pue suoyd [[20
predaid popraoid

UO SYOIM T JOAO

SUOISSOS SUIAsunod 9

“QUIOIUSIRA
JO syPam 7| pue
quouodwod [N yim
SUOISSAs SuIEsunNod
paseq-ouoyd
POZIpIBpUE)S /,

saurpepIny SHd

TN 10F [SPOIN
SHANV YL ‘INLL

sauIEpmO SHJ 1490

(ddL pue 1DS
woxj syuduoduiod
sopn[out) [9poIN
SIS [erorAeyog

‘soessow 1x0) A[lep ¢ -UONRATOJA-UOHRULIONU]

“LAN JO yruowt |
JSBO[ J& PUB SISIOIOXD
JUSWISSISSL-J[OS puB
UONRULIOJUT UILIM
s joxoed Surpear
93ueyd papm3-jos
30 [N JO ypuow |
JSB9[ J& PUE JO[ASUNOD
10 )s13010yoAsd Aq

POIOAI[OP UOISSIS [IAl |

"N pue sjun
[EUOIEONPA DATORIGIUT

[OpPOJA 98uey)
POPIMOFRS T
10J [SPOIN o1

-OPIAOIJ-INY \LED

S[ewd) %001 DT

%EE XUNRT %E]

“oe[¢/UBdLIDWY
UBOLYY %Ly {0€ =N

ueOLIOUIY
SATFEN/UBIpU]
UBSLIDWY 9%
‘ueopop ade)
%¢§ Xune %91
“Joe[g/UBdLIDWY
UBILYY %61 ‘v =N

Sor[g/uBOHIUIY
UBILYY %08 ‘07 =N

JopuoSsuer)

%E XUNRT %TE

“Joe[g/ueoLIOWY
UuedLyV %16 ‘8S1 =N

Jopuodsuen 9,¢
Soe[g/uRdLIdUY
UBOLYY %66 ‘0% =N

stourq

IUIONE)

pue[Sug moN

Sexa],

SHOX MAN

‘aN

[8t] (€100
‘[e 19 [onuRA

[v] (9100)

‘Te 19 soi(J 9p

[1€] (6002) Te 10
UOSPIBYONY-PAO[T

[ov]
(+000) e 12 Adze]

[sv] (L100)
‘Te 30 Suasy, {[yy]
(ST0D) T8 19 Qa1

[ev] (6000)
‘Te 19 [jos1o8uf

S)nsSayY

SAINSBAW SWONNO
PAIB[2I-UONESSAD ATRWILI]

uSisop Apmg

UONUDAIUL
Jo uonduosog

S[OPOU/SALIOAY ],

syuedonred jo
uonduosog

uonedo|

Apmg

(ponunuod) 1 3[qeL,

pringer

Qs



1051

J Canc Educ (2019) 34:1045-1058

sdnoi3 usomyoq sojer douounsqe
Ul SOOUQIQJIP JULdLIUSIS ON

‘(‘S'N) dnoi3
aIe0 pIepuess o) paredwod
dnoi3 uonuoAIIUI UI SOYRI

Qoudunsqe 10YSIY PIEMO) PUdL],

paytodar onjea d ou <dn-morjoy
72 1N 0) 90UAISYPE 988

payodoar
anfea d ou $9,7°79 Sem SYIUOW-9
Je oouQuUNSqE JO AN[IqeqOI

(SN

dnoi3 o1eo prepuess oy paredwod

dnoi3 uonuaAIIUI UT SOYRI
Qouounsqe 1Yy pIemo) pual],

*Sa)el dUAUNSqR JOYIIY

M PAJRIdOSSe APuedijrugis

SeM UONUIAINUI ‘POPN[OXd

QIOM SUOISSIS PUJIE JOU

pIp 10/pue dn-moj[oJ 0} IS0 AIoM

oym syuedronred uoym {("S'N)

dnoi3 a1eo piepuess 0) pareduwiod

dnoi3 uonuoAIR)uUT UT SAJEI
Q0UdUNSqe 1OYSIY PIEMO) PUAL],

(50°0>d) Supyows jmb jou prp

oym syuedronied Suowe Aep 1od

sopaIeSIo Ul uorINpaI JuedIuSIS
SYHUOW € J& SAYBI OUSUNSAR 949

A[reoruayoorq

‘Vdd Aep-£ papodar-jog

wdd o1 > spad 0D
pandxa BIA payjLIoA
A[resrwayoorq

‘vdd Aep-£ popodar-j[og

LN 0} 30U1Ypy

‘wdd (1> spead|

00D pandxa eIa
POLLIdA A[BOTuaYyo01q
‘doudunsqe Jurjowrs

ponunuod pepodar-jjog

‘Twy/3u G1> duIunod
AIeAITES BIA POIJLIOA
A[reoruayoorq
‘ousunsqe

yiuow-9 poytoda-jjog

‘wdd 1>
S[PA9] 0D pardxa eIA
POIJLIOA A[BOToY0Iq

‘Vdd Aep-, papodar-jog

‘Kep 1od

payours sopeIeSIdo pue
‘wdd g> s[aAd 0D
pandxo 1A poyLIOA
Ajeoruey201q ‘vdd

Kep-/ pouodar-jjog

pue uonudAINUL

parofre} s LY

“dn-moyjoy

JIUOW-¢ pue oam-9
‘QuIfoseq 8 UOTII[0d
ere( sdnoig

QIed pIepue)s pue

UONUIAIUL UM T DY

‘syoom §
10 oam 1od sowm
71 syuedronred
UOTUSAISNUT [IM
smarAIur duoydod)
paImons-ruas ‘Apnjs

aATey[enb dATEULIO

“dn-moyjoy

juow-9 pue ‘-¢ ‘-[ pue
Joam-1 ‘aurfaseq je
uonaa[[0d ee( Apms

reurpmisuo] dnois-o[3urg

“dn-mojjoy ypuow-9
pue ‘- ‘ourjeseq

78 UONII[[0d BR(]
*dnoi3 o3reyosip 1e
Je11dja1 xey pue dnoid
UONUSAIUL JJOpURY

wrem ym Apms jopid [y

*dn-morjojy

(uour-¢) Aep-z¢|
pue ‘-z ‘dureseq e
uonoa[[od eje sdnoid
QIed pIepue)s pue

UOTUSAIONIT TPIM L)Y

dn-mo[oy yyuow-¢
pue ‘- ‘aurjaseq

T8 UOnoA[[0d BlR
‘Aprys Aypiqeydoooe pue

Auqiqisedy dnoi3-o[Surg

7+ SUOISSOs SUIosuNod

[ENPIAIPUI 90EJ-0)-00E] T

"IN Jo Ajddns
YIUOW-¢ JOJ XY PRIAJJO
arom spuedronred
S[OIM / JOAO SUOISSIS

Paseq-qom dANIBIIUI §

LANJO

S)0oM § U S[eLIdje
uonLM Jo uorsiaoid
pue jjess [enduifiq

KQ PAISAI[IP UOISSIS
Surjesunod [enprarpur

908J-0}-008} UIW-()7 |

SyoaM §
IOAO PAISISIUIIPE
(uordoxdnq 1o TYN)
Adeioypooeunreyd pue
SYHUOUI ¢ JOAO PAIIAI[P

SsuoIssas Jurpesunod dnois g

Surposunod

puB JUSW[[0IUD
uonessad Jupjows
jods-otp-uo 10y surpb
Ppajeo Jess [endsoy
‘OpISpaq Je ‘ows oym
HMId paziendsoy oy
KIDAT[Op 10 pauisop

UONUSAINUI [9A[-OIUI]D)

TINJO

SUJUOW ¢ PAIDIJO AIoM
syuedronred SHMTd 03
PAIO]IE) WN[NILLIND
Suisn syoom £

IOAO SIOJE}I[IOB)-00
100d pue [euorssojord
KQq paIoAlop

SUOISSAs SuIasunod

dnoi3-[[ews aAIsuqur §

LdNJo

A1ddns xoom-f pue
UBIOIUI[O Aq POIOAI[P
SUOISSos Jurjoasunod
dnoi3-[ews

uru-06 AJyjeem 9

[1¢]
‘Te 19 [9peOA
wolyj [opowr

UONUIAINUL -1 DS

‘aN

190 ‘WLL

‘aN

1OS

[0s] 'Te 30 Sury] woy
[opow UONUIAIIUL

‘sourepind SHd ‘L4D

¢

[eNXas01933Y 96/

XUBRT %001 (TS =N ISTIUYHON 'S

Jopuagdsuen 9,1
SUBOLIDUIY QANBN
JURIPU] UBOLIOWY

%9 XuneT %6t
“oe[g/uBdLIDWY

UedLyY %8L
(69 = u) dnox3
UOTUIAIIUL

Suowre ‘g¢1 =N

xune|

%001 ‘6v =N

O0CIT=N

uedLouy
UBOLYY 98t (ST =U

Jopuagsuen 9|
SUBOLIOULY OAIBN
JUBIPU] UBOLIOUIY

%€ Xuneq %€t

Jor[g/UBdLIDWY
UBOL}Y %98
61 =98 uBdW Gy =N

[enxasiq 10 A3 9506
oe[g/ueoLIoury
UBdLLY %001 ‘1€ =N

[9s] (s10D)
‘Te 10 uojuelS

[ss] (v10D)

S)nsSayY

SAINSBAW SWONNO
PAIB[2I-UONESSAD ATRWILI]

uSisop Apmg

UONUDAIUL
Jo uonduosog

S[OPOU/SALIOAY ],

syuedonred jo
uonduosog

JIOX MON Te 19 ™Y
[¥s1 (9100)

BILIOI[E) [e 30 [opeyS
[€s] (Lo0D)

uredg ‘Te 19 ‘uLoN
[zs] (8100)

sesuey| ‘[e 19 uewnSsSnjA
[1s](z100)

SIOX MIN ‘Te 19 [9peOIN
[6v] (€100)

‘T8 19 sSMayneN

uoreoo| Apmg

(ponunuod) 1 3[qeL,

pringer

Qs



J Canc Educ (2019) 34:1045-1058

1052

payodar anjea d ou
UONUSAIDIUI A} JO SYJUOUI
ISILY U UPIM 9% EE O 9% SH
WIOI} PISLAIOAP SIOOWS JATOL
a1om oym syuaned Jo Jequuinu oy ],

sypuowt g e dnoi3 [onuod

03 paredwoo dno1d uonuoAIuI
ur 92uamsqe (900°0 = )
snonunuod pue (z00'Q = d)

Kep-/ jo sojer 1oysiy Apueoyiusis  pue ydd Aep-/ pontodor-jjog

JueoyIu3IS A[[eonsnels

OS[E SAINSEAW J0USUNSqR

1110 {(1000" > d) syjuout ¢ Je

douaunsqe Aep-/ 1odar 0y Ay
arouw saw ¢¢'t dnoid uonuaAIoU]

dn-moyjog 18
(Surpuon) soudunsqe Aep-/ pue
(91070 = d 9ueoryrudis A[feonsne)s)
douounsqe Y- podox

03 Aoy 210w dnoid uonudAzIu]

(*S'N ySnop [njSurueswr

A[resurpo) dnoi3 prepuejs

0} paredwos dnoi3 uonuoArur
ur 1oySIy Sawn ¢—7 SRl 0UUNSqY

‘(Aep 1od soporedio
01<) Surjows AAeaYy Ul UOHINPaI
jueoyytudis Inq ‘dn-mofjoj je

uonerndod
juaned Suowre

SIOOWS JANOE JO IOqUINN

wdd g >

S[oA9] QD pamdxo eia
PAIJLIdA AJ[BOIWISYD0Iq
‘(arep yb oours
payjowss saparesIo ()
20UdUNSqE SNONUNU0D

‘0uauNSqe
snonunuoo pajodal-jos
pue ‘doudunsqe

Kep-o¢ pauodai-jos
‘(wdd £ >19A9] 0D
pandxo) douounsqe Y-
PAYLIDA AJ[BI1WDYI0Iq

‘Vdd Aep-£ papodarjog

wdd / > spas] 0D
Ppandxa BIA POLIOA
A[reoruayoorq
‘oudunsqe
paureysns Kep-/, pue

Vdd Y-y pauodar-jos

aoudunsqe
snonunRuod Aep-(6

pue ‘widd ¢> sjoAd]
0D paadxa BlA payjLIOA
Ajreoruayoorq

‘aouoreard jurod Kep-/

‘Kouonboxy

Sunjows pue ‘Aep 1od
pasowss saparesIo
‘wdd 01> sjeae] 0D
poxdxa eIA PalLIOA

sypuowr g
I0A0 spreyd judned
Paoo[es Ajuopuer

JO M31AQI Ap1ouenb

Suisn Apmys [eurpniSuo|

“dn-mo[j0J yiuow-g pue
‘(uonuazoyur-jsod
ajeIpaw)

Joam-g ‘durfaeseq je
uora9[0d el ‘dnoid
[O1U0D IO UOHUIAIUI
0) PAZIWOPURI JIOM

sjuedronred (Aprys Ajiqises |

‘dn-mo[oJ puow-z| pue
‘-9 ‘(uonuaarur-ysod
JJRIPAWILUI) -¢ “QUI[dseq
78 UOTII[[0d Ble(]
'sdnoi3 areo fensn

pUE UONUSAINUI YIM [ DY

“dn-mo[joJ yuow-¢ pue
qurfeseq Je UordI[0d
el "sdnois a1ed jo

PIepue]S POPUSILIONAI

PUE UOTIUSAIONI THIM [

‘dn-mofjoy

YIUOW-¢ PUE UI[ASEq J8
uono[[od eje sdnoid
JUSUIEAI) UOIJESSIO
Sunjows JoLq prepue)s
PuE UONUIAINUL
Pasno0j-o0UdIAYPE YHM

Aprys jo11d pazruopuey

“dn-mofjoy yyuow-z |
pue ‘-9 ‘aurjaseq

T8 UO1O[[0d BlR
'sdnoi3 ares piepue)s
PIdUBYUS PAIO[IL}-UOU

PIIOAT[OP-ISINU 0Sh 0908qO}
spuaned p1ooar 0} 109ys
Sunyoen ‘uonessed Junjows
Jnoqe Jyejs orurpo jo Sururen
papnjour sar3ejens [9Ad[-OIUI[D)
TIN
JO $[00M 9 POAISIAI OS[E
syuedionted Syoom § IOAO
I105euUBW 9SINU PUE (POjOWS
Apouoy oym HM1d)
103eoNP9 100d AQ PIISAT[OP
s[1es ouoyd Ajoom pue
SUOISSos Jurjoasunod
[ENPIAIPUT 9JBJ-0}-008] ¢

SHOMOUIEL] JSISSY
-SSASSY/-OSIAPY-SY

sautjpIny
SHd ‘1dI

‘LN ureiqo 0y moy
JNOQE UONBWLIOJUI pue
‘S[ELIeW USPLIM IaquInu
auipoy jo uorsiaoid pue
ouoyd [0 predoid uo
SYJUOW € JOAO SUOISSIS
Suresunod paynpayos ||
AN JO S32om (O]
pue ‘s[eLdjew uda)Lm
‘aquinu duIpoy Jo
uorsiaoxd pue suoyd [[00
predaid popiaoid uo
SYHUOW 7 JOAO SUOISSIS
Surjesunod pa[npayds §
LANJO
S)0OM § PUE S[ELIOJET
uapLm Jo uoisiaoid
pue jyeis [ensuifiq
Kq PAISAI[P 20UAIYPE
Uo 3[npow papnjour
Jey) UoISsas Surasunod
[BNPIAIPUL 998)-0}-908] | ‘aN
LINJO
S}OOM § puB ‘SOIPIA
PUE S[BLISJEW UILIM
paiojie) A[feimnd
‘sreo suoyd 193800q
uiw-O[ [euonippe
7+ 9ep ynb uo
1180 ouoyd ‘suoissas
I1e 03 Appnq poddns
Teroos 3uriq o) uondo
s uonuaaald asdefor
UO SUOISSIS [BUONIPPE

sourapImy
SHd ‘19D

soutopIny
SHd ‘L€D

sueyd Juaned 961 <N

Sel %001
{0p =9oSe ueow G| =N

INSIN

%ST “XuneT %6

“Joe[g/UBdLIDWY
UROLYY %LL YLy =N

SN

%8¢ Xune| %8

o[ g/UBdLIOUY
UedLYY %TL ‘S6 =N

Xune %001 0y =N

SHOA MAN

oo

Sexa],

SeXa],

uIojIE)

[z9] (0102)
SOUSNH 2 [9qAIMZ

[19] (0002)
‘Te 10 SIOMOA

l09] (£100)
‘Te 30 10uSTy

‘[es] (z100)
‘e 39 QULIPIA

[85] (9000)
T 10 oumIpIA

[Ls](L10D)
‘T8 19 13N,

S)nsSayY

SAINSBAW SWONNO
PAIB[2I-UONESSAD ATRWILI]

uSisop Apmg

UONUSAISUT

Jo uonduosaq S[OPOU/SALIOAY ],

syuedonred jo
uonduosog

uonedo|

Apmg

(ponunuod) 1 3[qeL,

pringer

Qs



J Canc Educ (2019) 34:1045-1058 1053

&=
S E g report a theoretical underpinning or framework beyond the
§"{ g PHS Guidelines [37, 40], which were used in eight of the

= . . .
g;’ S ‘é intervention studies overall [32, 37, 40, 46, 48, 49, 58-60].
% -§ E Four intervention studies did not report any theoretical under-
A g § pinning [33, 52, 54, 57].
L ¢
o .S
% E £0
= m.C « N
z S=3 Study Designs
[~2 g g £
> 8 g : .
- g § There were 15 randomized controlled trials (RCTs) among the
= '_;E) g ; 28 intervention studies, all of which involved randomization
g 3 <ﬁ ié at the participant level [31, 34-36, 42-45, 47, 48, 51, 52,
g % 5 Z:é 55-61]. Of these RCTs, cessation rates at follow-up ranged
g E % S from 4 to 63%, and seven produced statistically significant
gg %é 2 improvements in cessation-related outcomes [35, 36, 44, 45,
£ 3 2 ° g 48, 56, 58-61].
e < % The 13 intervention studies that were not RCTs were pri-
% § g marily single-group longitudinal studies with pre- and post-
a =y test and pilot studies with non-randomized control groups [30,
SR ; 32, 33, 3741, 46, 49, 53, 54, 62]. Among these non-
g" § g § randomized studies, cessation rates at follow-up ranged from
< [: “ R 6 to 75%, and six demonstrated significant improvements in
E "g i ; cessation-related outcomes [30, 37, 39-41, 49].
g é S Among the 21 intervention studies that included a compar-
g £5%2 5 3 2 ‘E ison group, comparison group participants received usual care
z 2 fg &’; gg é g 2 [31, 34-36, 39, 44, 45, 47, 48, 51, 52, 55, 57-61] or a com-
S2E5ES %ﬂ% 255 parison intervention such as self-guided reading or brief ad-
bE EFQS 22 8 5Q & . .
o 25r225 o3 2= vice sessions [40, 42, 43, 56].
Zg EecgEEEZS 8 52
S8 | B ELBSB8ET 8 5}
25| 882882z | =28
8 E NE g Outcome Measures
S EZ
E- o
g g = Across the intervention studies, the measures used to deter-
:§ i § Eb mine cessation-related outcomes varied. Reported outcome
£ £ ‘é % measures included self-reported 24-h [58-60], 7-day [31-33,
g 3 S s 37,40, 42, 44, 45, 47-49, 51, 55-61], and 2-week [46] point
£ S =5 prevalence abstinence (PPA); self-reported 4-week [37], 30-
. S
TE g 2 day [59, 60], 90-day [57], 6-month [41, 52], 12-month [39], or
2.2 g continuous abstinence [30, 43, 53, 59-61] or cessation [38];
é 58 g self-reported number of cigarettes smoked per day [34-37, 43,
= g § 5‘); g 48, 49, 56] or daily nicotine intake [38]; self-reported quit
j’é i;::) L’é g ;: 2 attempts [32, 35, 36, 46]; and adherence to NRT [54]. The
E & 5 = % Ei most frequently used measures were 7-day PPA, usually at 3
° %i jﬁ E or 6 months after baseline, and self-reported number of ciga-
§ Q % E rettes smoked per day. Self-reported measures were often bio-
8 S g» § v chemically verified using expired carbon monoxide measures
g £2 § > (e.g., three [43], five [57], seven [58], eight [32, 44, 45, 49,

) E 5 £ E 61],0r 10[30, 31, 40,42,47, 51,53, 55, 56] parts per million)

é —E a:% LE g or cotinine or nicotine levels in blood [37], saliva [32, 40, 52],

§ = "E cﬁé or urine [48].

- §° 2 2% Follow-up periods for collecting data on outcome measures
SN — . . .

2| 5 = 3 g § varied from immediate post-test [46] to 1 month [35, 36, 48] to

£ 5
| SERE 1 year [32, 42, 56, 59, 60].
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Intervention Results by Strategy

Most interventions used multiple strategies, including combi-
nations of counseling, pharmacotherapy, and information and
communications technology.

Counseling was a widely used intervention strategy, and
several different kinds of counseling approaches were applied.
Twenty-four of the 28 interventions used one or more forms of
counseling [30-40, 42-49, 51, 53, 54, 56-61]. Thirteen inter-
ventions used face-to-face individual counseling delivery
methods [30, 33-40, 42, 54, 56, 57, 61], 9 used phone-based
counseling [31, 32, 40, 4447, 56, 58-61], and 3 used group
counseling [49, 51, 53]. Four of the counseling interventions
used motivational interviewing techniques [31, 43-45, 47,
48]. Eight interventions included a single counseling session
[33-36, 38, 43,48, 54, 57] and 16 were multi-session, ranging
from 2 to 15 sessions [30-32, 37, 39, 40, 42, 44-47, 49, 51,
53, 56, 58-61]. Fourteen of the intervention studies using
counseling were RCTs [31, 34-36, 4245, 47, 48, 51, 55-61].

All of the 13 intervention studies that used face-to-face
individual counseling also included pharmacotherapy, and 7
showed statistically significant improvements in cessation-
related outcomes [30, 35-37, 39, 40, 56, 61]. Three of these
successful interventions also included a cell phone-based
counseling component [40, 56, 61].

Of the three group counseling interventions, all used com-
bined strategies that also included pharmacotherapy, but only
one demonstrated a significant improvement in cessation-
related outcomes (significant reduction in cigarettes smoked
per day) [49]. Another resulted in a trend toward higher ces-
sation rates in the intervention group and produced significant
results when participants who were lost to follow-up or did not
attend intervention sessions were excluded [51].

All four interventions using motivational interviewing also
used pharmacotherapy, and two showed significant improve-
ments in cessation-related outcomes [44, 45, 48], one of which
also incorporated cell phone voice and text communications
[44, 45].

Eleven interventions incorporated the use of information
and communications technology [31, 32, 40, 42, 44-47, 55,
56, 58-61]. These included all nine phone-based counseling
interventions, of which all but one [46] incorporated phar-
macotherapy and six had statistically significant improve-
ments in cessation-related outcomes [40, 44, 45, 56, 58-61].
In addition to the three phone-based counseling interven-
tions with significant results that also included face-to-
face individual counseling [40, 56, 61], another also includ-
ed text messaging and a motivational interviewing compo-
nent [44, 45]. Two interventions were web-based [42, 55],
both in combination with NRT and one with a face-to-face
individual counseling component [42]; however, neither
produced significant improvements in cessation-related
outcomes.

@ Springer

Nearly all (n = 24) of the reviewed interventions used some
form of pharmacotherapy [30—40, 42-45, 47-49, 51, 53-61],
which included NRT, bupropion, and varenicline; three out of
the four interventions that did not use pharmacotherapy were
clinic-level interventions [41, 52, 62]. Of the interventions that
used pharmacotherapy, 17 offered NRT alone [30, 31, 34, 38,
39,42,43,47-49, 51, 54-61], 2 offered varenicline alone [37,
44, 45], 2 offered both NRT and varenicline [32, 40], 1 offered
both NRT and bupropion [53], and 2 offered all three forms of
pharmacotherapy [33, 35, 36]. Fourteen of the intervention
studies that used pharmacotherapy were RCTs [31, 34-36,
4245, 47, 48, 51, 55-61], 7 of which showed statistically
significant improvements in cessation-related outcomes [35,
36, 44,45, 48, 56, 58-61]; 5 of the 10 intervention studies that
involved pharmacotherapy and did not randomize participants
also produced statistically significant results [30, 37, 39, 40,
49]. All of the studies using pharmacotherapy paired this with
another intervention strategy.

There were only five clinic-level smoking cessation inter-
ventions [34-36, 41, 52, 62]. Clinic-level interventions in-
volved changes to the clinic environment in order to promote
smoking cessation for PLWH. Intervention components in-
cluded trainings for staff [41, 62], checklists or electronic pro-
cesses for screening and documenting patients’ smoking status
[34, 41, 62], electronic algorithms to create personalized treat-
ment plans [35, 36], and processes for making referrals for
smoking cessation services [52, 62]. These strategies were
often implemented in combination with individual-level strat-
egies such as counseling and pharmacotherapy [34-36]. All of
the clinic-level smoking cessation intervention studies report-
ed increases in smoking cessation, though not all were statis-
tically significant. Of the five intervention studies that in-
volved clinic-level strategies, three were RCTs (with random-
ization at the patient level) [34-36, 52] and one had significant
results [35, 36]; this intervention also involved the use of NRT
and face-to-face individual counseling. One of the clinic-level
intervention studies that did not involve randomization or any
other intervention strategies also produced significant im-
provements in cessation-related outcomes [41].

Discussion

The importance of developing interventions tailored to specif-
ic at-risk populations has been noted by other reviews of
smoking cessation interventions among PLWH [63], yet there
are still many gaps within the literature in terms of interven-
tions for PLWH with identities that are part of marginalized
groups. Although a few studies evaluated interventions that
were tailored specifically to the racial/ethnic, sexual, and/or
gender identities of their participants, more studies aimed at
developing, implementing, and evaluating culturally congru-
ent interventions are needed. In particular, there is a need for
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more studies that focus on PLWH who are from underrepre-
sented racial/ethnic groups such as Asian Americans or
American Indian/Native Americans and PLWH who are sex-
ual and gender minorities, particularly MSM and transgender
women of color. It is important that these interventions con-
sider the specific cultural, social, and structural factors that
influence smoking within these groups, as behaviors, barriers
to cessation, and resources may differ across different groups
of PLWH. Such culturally congruent interventions may be
more likely to achieve successful results among these partic-
ularly vulnerable groups than interventions not tailored to
these specific contexts.

Although the number of interventions developed to pro-
mote smoking cessation among PLWH in the South is similar
to the number of interventions developed in other regions, it is
important to note that there have only been two research teams
in two states within the South working on these types of in-
tervention studies, which explore the efficacy of cell phone
and electronic algorithm interventions. There remains little
diversity in these studies, both in terms of intervention strate-
gies and population groups for which the interventions are
designed. Furthermore, contextual factors in the South may
mean that some intervention strategies may be more appropri-
ate and feasible than others; for example, a high proportion of
persons in the South live in rural settings [64] and may face
challenges traveling long distances to clinics to participate in
multi-session face-to-face interventions. Given the dispropor-
tionate burden of HIV and smoking and the unique context of
the South, more varied research is needed in this region.

There have been a number of pilot studies and quasi-
experimental studies that show promising results; however,
more robust studies with more statistical power are needed
to obtain more generalizable results. Due to the wide variety
of measures used to assess smoking cessation, it is difficult to
compare across studies and to gauge the relative success of
interventions. It is important that future studies utilize reliable
and standardized measures for cessation to ensure internal and
external validity; it is also recommended that a standard be
established in order to more effectively compare the results of
different types of interventions among different populations of
PLWH.

Most of the studies used a theoretical framework to design
their interventions. The TTM is based on the understanding
that there are discrete stages in the process of behavioral
change that relate to the likelihood of successful behavior
modification and assumes that individuals must be ready to
change their behavior before being encouraged to act. The
SBIRT model, on the other hand, does not require expressed
interest or readiness for change in order for an individual to be
offered an opportunity to participate in a behavior change
intervention. Interventions informed by both frameworks have
been found to be feasible and promising, but there are fewer
interventions that explore the idea of offering cessation

opportunities to all PLWH who smoke, regardless of stated
openness to or readiness for behavioral change. Studies that
further explore the theoretical differences in these two frame-
works would be helpful in determining the best theoretical
foundation for smoking cessation among PLWH. In particular,
more studies using SBIRT and other models that do not rely on
patient interest and readiness to quit smoking are warranted.

Despite having been found to be effective for promoting
smoking cessation in the general population [65-67], inter-
vention studies using motivational interviewing have had
mixed results. However, no findings indicated that the unique
characteristics of PLWH would make this strategy inappropri-
ate or not well-suited for this population.

The use of information and communications technology in
interventions produced promising results. Cell phone-based
counseling tended to yield positive results, and intervention
studies that provided prepaid cell phones to study participants
may have been particularly effective in part because some
PLWH do not have regular access to cell phone service.
Web-based interventions had less success in producing statis-
tically significant outcomes. Web-based intervention studies
may be able to increase their efficacy and cessation rates by
ensuring that participants have regular and easy access to
computers and a reliable Internet connection, and further stud-
ies with improved experimental designs are necessary to better
gauge the efficacy and feasibility of these types of
interventions.

Clinic-level interventions are especially promising for
PLWH who smoke because this population tends to come into
contact with providers on a regular basis due to HIV-related
medical care. Studies have found that care provider recom-
mendations for smoking cessation increase attempts; however,
cessation has not been found to be a priority among HIV care
providers. Providers may need additional training to under-
stand smoking cessation for PLWH and the unique barriers
to cessation that this population faces. For example, studies
have documented that PLWH indicate that they would wel-
come education or smoking cessation information from their
provider, but that the topic is rarely addressed by providers
[68]. Clinic-level interventions have the potential to help ad-
dress these issues; some of those reviewed showed high fea-
sibility and efficacy in their results, but there were few exam-
ples of these types of interventions. Thus, more studies are
needed to identify effective models for clinic-level interven-
tions to increase smoking cessation in an HIV care setting.

Conclusions

Cigarette smoking is a modifiable factor that poses great
health risk to PLWH. This review identified a need for more
robust studies focused on specific vulnerable groups to ex-
plore various strategies and theoretical frameworks for
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smoking cessation among PLWH. In particular, more smoking
cessation interventions for PLWH are necessary in the South
and for historically marginalized and underrepresented groups
such as PLWH of color and PLWH who are sexual and gender
minorities. Pilot or quasi-experimental studies have been con-
ducted for PLWH, but more rigorous studies are necessary to
better assess intervention effectiveness and increase general-
izability of findings. Additionally, standardized measures for
cessation must be identified to better compare and gauge the
relative efficacy of various interventions across different pop-
ulations. Intervention types that merit further development
and research are those that utilize the SBIRT model, operate
at the clinic level, and utilize web-based strategies.
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