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Abstract

Background and Aims: Standard approaches to smoking cessation may not be as effec-
tive for certain populations, and tailoring on cultural factors could improve their effec-
tiveness. This systematic review measured the effectiveness of culturally tailoring
smoking cessation interventions on quitting or reducing smoking combustible tobacco.
Method: We searched MEDLINE, Psychinfo, Embase and Cochrane Central Register
from inception to 21 June 2023 for randomized controlled trials (RCTs) of community-
based, primary care or web-based interventions for smoking cessation in adults who
smoked tobacco, with measurement of smoking abstinence or reduction at least
3 months following baseline. We examined comparisons between either an intensity-
matched culturally tailored intervention and a non-tailored intervention or a standard
non-tailored intervention and the same intervention plus a culturally tailored adjunct.
We sub-grouped studies according to the level of tailoring and performed subgroup ana-
lyses where appropriate. We assessed risk of bias and certainty of evidence.

Results: We identified 43 studies, 33 of which were meta-analyzed (n = 12 346 partic-
ipants). We found moderate certainty evidence, limited by heterogeneity, that
intensity-matched culturally tailored cessation interventions increased quit success
when compared with non-tailored interventions at 3-month follow-up or longer
(n = 5602, risk ratio [RR] = 1.29 95% confidence interval [CI] 1.10, 1.51, I?> = 47%,
14 studies). We found a positive effect of adding a culturally tailored component to a
standard intervention compared with the standard intervention alone (n = 6674,
RR = 1.47, 95% Cl 1.10, 1.95, |2 = 74%, 18 studies), but our certainty in this effect
was low due to imprecision and substantial statistical heterogeneity.

Conclusion: Culturally tailored smoking cessation interventions may help more people to
quit smoking than a non-tailored intervention. Adapting or adding cultural components to
smoking cessation interventions originally developed for majority populations could improve

cessation rates in populations who do not fully identify with majority cultural norms.
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INTRODUCTION

Many people who smoke want to quit; however, few are successful in
the long-term. Behavioral therapies in conjunction with pharmaco-
therapy can further improve people’s chances of quitting and remain-
ing abstinent over the long-term [1-3]. Despite the proven
effectiveness of these therapies, there are groups for whom these
therapies have been less successful [4, 5]. It is possible that some of
the reasons for these differences in outcomes could be related to the
reach of the intervention; that is, did the cessation intervention appro-
priately engage the target population? Alternatively, it is possible that,
in the case of behavioral interventions, the messaging and format may
not resonate with the target population. Most randomized controlled
smoking cessation trials have been conducted in majority culture
populations, therefore, targeting these groups. The interventions
tested and designed with these populations in mind may not be as
effective in populations from different cultures [6, 7].

Smoking behaviors and their predictors can be rooted in cul-
ture [8]. Many definitions of culture exist, but for our purposes we
define culture as a collective or shared understanding of values and
beliefs that may correspond to shared ethnicity or racial identity, but
may also transcend this to include people grouped on the basis of
shared lived experience [9-11]. Interventions designed to promote
health, such as smoking cessation, can incorporate these unique
values, beliefs and shared practices into the framework and content
to improve the likelihood that it will be accepted by the target popula-
tion. Such adaptation, or tailoring, of an intervention on the basis of
culture has become more widely practiced in a number of areas
of health promotion, including smoking cessation [10, 12-17].

Approaches to tailoring health interventions to address the needs
of cultural communities can be described on two levels: addressing
surface and/or deeper structures [8]. Adaptations that address surface
structures adapt aspects that contribute to an intervention’s
acceptability by the relevant community or population; for example,
language, imagery or messenger [8]. Deep tailored intervention
elements adapt the intervention content to identify culturally or
historically significant factors that may modify the behaviors of the
target population. These interventions go beyond aesthetic changes
to intervention materials and introduce new information that may
influence a person’s behaviors [8, 18].

Culturally tailoring or adapting an intervention may address some
of the culturally specific risk factors or social norms for members of the
target population [8, 19]. Some approaches have incorporated messag-
ing about family as a way to draw on an individual’s cultural values in
relation to their smoking behavior [20-22]. Other interventions have
adopted the use of messengers with whom the individual may identify,
either through common ancestral background, or shared experiences
[23, 24]. Additionally, some interventions have tailored the channels
through which the intervention is delivered to reach individuals who
may have been more difficult to reach through other methods.

Although cultural tailoring may improve the appeal of, and aid
recruitment into, interventions for specific populations, it is unclear if

cultural tailoring of smoking cessation interventions has an effect on

quitting or reducing smoking [25, 26]. Because of the complexity of
the interventions, previous reviews of cultural tailoring of smoking
cessation interventions have been limited to narrative descriptions or
focused on specific racial/ethnic groups and have not been clear on
the evidence of effects [5, 25, 27, 28]. We sought to examine the
impact of culturally tailoring combustible tobacco use cessation inter-
ventions to determine if culturally tailored interventions are more
effective than non-tailored interventions in helping people quit or
reduce their smoking. We used a broad definition of culturally tailored
interventions to capture studies across contexts and applied specific
comparisons to evaluate the effectiveness of tailored compared to

standard approaches.

METHODOLOGY

We prospectively registered our protocol on PROSPERO
(CRD42022318579). We used the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) checklist when writing
this report [29].

Study inclusion
Search strategy

We searched Medline, Embase, PsychINFO, and the Cochrane Central
Register of Clinical Trials (CENTRAL), which included the following
trial registries: clinicaltrials.gov, and the World Health Organization
International Clinical Trials Registry Platform in 21 June 2023, with no
date restrictions.

The search strategy included terms and MeSH headings that
described RCTs aimed at smoking cessation, stopping smoking or quit-
ting smoking. The search also targeted studies that used cultural-
tailoring techniques. Supporting Information S1 contains the syntax
for each database search.

Eligibility criteria

We included RCTs, including factorial, cluster and pragmatic RCTs,
enrolling adults smoking at baseline, age 18 years or older, who were
willing or unwilling to quit smoking. Studies enrolling participants
under the age of 18 were also included if the studies were primarily
aimed at adults.

Studies had to test a culturally tailored intervention, namely one
that modified components of an intervention originally developed and
tested for a general population. Studies that described the culturally
tailored intervention as ‘tailored,” ‘culturally adapted’ or ‘culturally
relevant’ for racial/ethnic, religious or other marginalized status
(i.e. sexual minority or people living with HIV) groups were included.
We examined individual or group-level interventions that were

designed to help people quit smoking tobacco, and measured
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outcomes related to smoking cessation or reduction at 3 months or
longer. Interventions incorporating smoking cessation pharmacother-
apies or e-cigarettes in combination with behavioral therapies were
also included. We planned to include tailored interventions aimed at
quitting use of non-combustible tobacco (i.e. chew tobacco) that also
secondarily addressed quitting or reducing smoking, but none met our
inclusion criteria.

We investigated two types of comparison. The first was between
intensity-matched culturally tailored and non-tailored interventions
designed to help people quit or reduce their smoking. This allowed us
to isolate the effects of the cultural tailoring on the outcomes of inter-
est. The second was between a standard smoking cessation or reduc-
tion intervention plus additional culturally tailored components and
the standard smoking cessation or reduction intervention on its own.
With this, we were able to isolate and test the effect of the addition
of a culturally tailored component. We excluded studies that com-
pared tailored and untailored interventions where the interventions
were of differing intensities and studies investigating a tailored
adjunct component where the untailored intervention components
were not matched between arms.

We included papers written in any language, full-length papers,
trial registries and conference abstracts as long as they met our eligi-

bility criteria.

Types of outcome measurements

The primary outcomes were abstinence from or reduction in tobacco
smoking at the longest follow-up period reported (minimum 3 months).
Although shorter periods of abstinence do not necessarily predict
longer-term abstinence, we allowed for slightly shorter follow up
because we were not sure whether sufficient studies would be
included to draw conclusions if we imposed the Russell Standard
(i.e. @ minimum of 6 months follow-up) [30]. We used the strictest cri-
teria to report abstinence in the study (e.g. continuous over point
prevalence; biochemically verified over self-report) in-line with the
Russell Standard [30]. We defined reduction as a decrease, compared
to baseline, in the number of cigarettes smoked per day (CPD) or
other forms of smoked tobacco used (i.e. number of shisha sessions
per week). We used the most stringent measures of reduction
reported in the study, that is, biochemical verification over self-report
and longest follow-up point. This is similar to methodology previously
reported for reviews examining smoking reduction outcomes [31].
Where available we also examined the acceptability of the inter-

vention using measures of satisfaction, as defined by the authors.

DATA COLLECTION AND ANALYSIS
Selection of studies

Two independent reviewers screened 10% of titles and abstracts in
duplicate (A.L.J. and M.G.); the remainder were screened by one
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reviewer (A.L.J.) using a pre-specified screening tool. Disagreements
were discussed and resolved via discussion or referred to a third
author (N.L. and J.H.B.). We obtained full-texts for all studies deemed
potentially eligible at the first stage of screening. Two authors inde-
pendently screened 10% of these (A.L.J. and M.G.), with any disagree-
ments discussed and referred to a third author where necessary (N.L.
and J.H.B.). We calculated a k score at both screening stages to inves-
tigate interrater agreement. Abstract and full text screening was man-

aged in Rayyan [32].

Data extraction and management

We extracted data on study characteristics, including funding and
potential conflicts of interest, population characteristics, intervention
and comparator methods, including intervention tailoring, study out-
comes, and risk of bias for each of the included studies. Two authors
independently extracted study characteristics, outcome data and
information needed for risk of bias assessments for 10% of the studies
included (A.L.J. and M.G.). Disagreements were resolved by one of the
other authors (J.H.B. and N.L.). A single author extracted the data
from the remaining studies (A.L.J.). We used a pre-determined and

piloted data extraction form.

Risk of bias assessment

We assessed risk of bias for each included study according to the
guidelines detailed in the Cochrane Handbook version 6.2 using
the Risk of Bias 1 (RoB1) tool [33]. We assessed random sequence
generation, allocation concealment, bias in the measurement of the
outcome, attrition bias because of missing outcome data and bias
in the selection of outcome data reported. Because all of the inter-
ventions in this review incorporated behavioral components, we
did not evaluate performance bias, because blinding participants or
researchers to the intervention in these studies is impossible. We
also evaluated cluster RCTs for recruitment bias and imbalance in
baseline statistics, because of their unique considerations related to
randomization and timing of allocation to study arms, as recom-
mended in the Cochrane Handbook [34].

Two independent reviewers assessed each domain for 10% of the
studies included (A.LJ. and M.G.) and the remaining studies were
assessed by one reviewer (A.LJ.). When there was disagreement
between the two reviewers, a third reviewer (N.L. and J.H.B.) was

asked to assess the study.

Cluster randomized trials

Cluster randomized trials (cRCTs) included in this review were ana-
lyzed according to the protocol described in the Cochrane Handbook
(Chapter 23.1.3-23.1.5) [34]. If the average cluster size was not
reported, we calculated the average cluster size by dividing the total
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number of participants enrolled in the study by the number of clus-
ters. If the study did not report the intraclass correlation coefficient
(ICC), we assumed a common ICC of 0.01 as this was the ICC esti-
mated for two of the included studies [35, 36]. We adjusted for the
effective sample size and study weighting using the formula provided
in the Cochrane Handbook [34]. We, then, applied the design effect
to calculate the effective sample size for each study and included the
adjusted figures in the meta-analysis according to the Cochrane
Handbook [34].

Measurement of treatment effects

Analyses were performed using RevMan 5.4 [37]. We produced a risk
ratio (RR) and 95% ClI for each study to measure the effect on absti-
nence. We used an intention-to-treat analytic approach, and assumed
individuals lost to follow up were smoking at the time of follow-up.
For the studies reporting change in CPD from baseline to follow
up for both the intervention and control groups, we calculated the
mean difference (MD) between groups and the corresponding 95%
Cl. This effect estimate represents the MD in the change in CPD
between the tailored intervention arm and the standard control arm.
A negative integer indicates that the mean change was greater (larger
reduction) for the culturally tailored arm. We included reported
change from baseline data in our meta-analysis; however, where base-
line and follow-up means and SDs were reported we calculated the
change from baseline for each treatment arm before including these

in our meta-analysis.

Data synthesis

For both outcomes we grouped studies that were intensity-matched
separately to studies where the tailored intervention was provided as
an adjunct intervention. We pooled RRs from individual studies with
dichotomous outcomes using random-effects Mantel-Haenszel
methods to calculate the pooled RR and 95% CI per the protocol
described in the Cochrane Handbook [31]. For our reduction out-
come, some studies included quitters in the denominator (i.e. those
smoking O CPD) and some excluded quitters from the analysis. We
meta-analyzed these groups of studies separately. Where it was
unclear if quitters were included in the denominator, we contacted
the authors to clarify. We combined MDs using random-effects
inverse variance methods to calculate pooled MDs and 95% CI. We
summarized the data for each comparison and outcome using forest
plots.

For each comparison and outcome, studies were sub-grouped by
the level of tailoring assessed according to the features present in the
culturally tailored intervention. Interventions could be classified as
having surface, deep or a combination of both surface and deep tai-
lored features. Criteria for these classifications were derived from pre-
vious work by Resnicow and Ahluwalia [8, 18]. Examples of surface

tailoring included adapting the setting to a more culturally acceptable

location, ensuring the person delivering the intervention is culturally
congruent or selecting imagery for materials that are culturally accept-
able. Deep tailoring included adaptation of intervention content to
address social norms, values or historically significant issues that
would affect tobacco use behaviors [18].

We assessed statistical heterogeneity using the 12 statistic, which
measures the proportion of variation in the included studies because
of statistical heterogeneity and not because of chance [38]. We
judged an 12 over 50% to represent substantial heterogeneity in line
with Cochrane guidance [39, 40].

We performed a sensitivity analysis for each analysis, removing
studies deemed to be at high risk of bias.

Studies that could not be incorporated into the meta-analysis
because either they did not provide all of the data needed to calculate
relative effects, or results were not available at the time of the analy-
sis, were narratively described. Because of differences in the type of
satisfaction measures used across studies, this outcome was synthe-
sized narratively.

Assessing the certainty of the evidence

We produced a summary of findings table using GRADEpro GDT for
total abstinence and reduction of tobacco use for both compari-
sons [41]. We used GRADE criteria risk of bias, inconsistency, indi-
rectness, imprecision and publication bias, to assess the certainty of
the evidence [42]. To assess publication bias, we generated funnel

plots for meta-analyses with 10 or more studies.

RESULTS
Study participants and recruitment

Our searches identified 284 reports. After title/abstract and full-text
screening we identified 43 studies eligible for inclusion in this
review, 33 of which were included in the meta-analyses (n = 12 346
participants). The details of the flow of studies are provided in the
PRISMA diagram in Figure 1, characteristics of included studies are
reported in Table 1. Six ongoing studies are described in Supporting
Information S2. Excluded studies with reasons are reported in
Supporting Information S3. The k for interrater agreement for title
and abstract screen was 0.77 (SE = 0.05) and for full text screen
was 0.93 (SE = 0.19).

Most included studies were conducted in North America (78%).
These studies recruited participants from various racial, ethnic or
other culturally defined groups including African Americans (36%),
Latino/Hispanic (20%), Asian (20%) and Indigenous (11%) [22, 23, 43-
69]. Additional cultural communities included lesbian, gay, bisexual
and transgender (LGBT) or sexual gender minority (SGM) (5%) and
people living with HIV (PLWH) (2%) [70, 71]. Few studies were con-
ducted in populations outside of North America or Europe. Most of

the studies conducted in Australia and New Zealand were in
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Identification of studies via databases and registers

= Records identified from:
= Databases (n = 5,859)
o e  Medline (n=2,479)
£ e EMBASE (n = 1,457)
5 e Psychinfo (n = 729)
) e CENTRAL (n=1,194)
Records title/abstract screened
(n=3,902)
Reports sought for retrieval
E’ (n =285)
c
8
O
"
Full-text reports assessed for
eligibility
(n=284)
S Studies included in review
= (n =43)
o Reports of included studies
= (n=62)

SSA-=
-
4
Records removed before
screening:
Duplicate records removed
(n =1,957)
Records excluded
(n = 3,616)
Reports not retrieved
(n=1)

Reports excluded:
Intervention/comparator not
intensity matched 16
Not an RCT 39
No comparator 25
Ineligible comparator 56
Intervention not culturally
tailored 63
Ineligible outcomes 6
Less than 3 months follow-up 7
Ineligible population 4
Duplicate 6

FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram.
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ADDICTION SSA
Indigenous communities (n = 3) [72-74]. One additional study in
Australia was with Arabic-speaking smokers [75]. Two studies were
conducted in Asia, one in Hong Kong with Cantonese-speaking
smokers and another in Malaysia with a Muslim population [36, 76].
Two studies conducted in South Africa recruited people with
tuberculosis or HIV who smoked [77, 78]. One study conducted in
the United Kingdom
Bangladeshi men, who smoked [79]. There were no included studies

recruited South Asian, predominantly
from other regions. None of the studies reported any conflict of
interest and the majority stated government grants as their primary
funding source.

We assessed the level of cultural tailoring in the intervention arm
in each study. We judged 11 studies to have only surface level tai-
lored elements in the intervention. This included intervention content
being delivered by a culturally congruent provider (e.g. community
health worker from the target population), language only translation
of materials, counseling provided in a preferred language
(e.g. Chinese, Arabic or Spanish), or other light touch tailoring, such as
provision of a language choice of smoking cessation materials or
counseling scripts [36, 43, 46, 60, 61, 64, 72, 75, 77, 79]. In the stud-
ies where lay health workers provided the smoking cessation content,
it may have been delivered alongside information to address other
health issues [60, 77]. The tailoring in these studies was designed to
provide greater access to the standard smoking cessation content,
with little else about the content changed [44]. Nine studies contained
intervention elements that we judged as deep tailoring. The deep tai-
lored elements specifically addressed cultural norms, practices or
values. Examples included the comparison of recitation of specific
passages in the Quran to a standard counseling method, counseling-
based interventions that addressed community-specific cultural prac-
tices around smoking and print materials that provided information on
historical targeting of the African American community by the tobacco
industry [45, 47, 49, 50, 54, 56, 69, 76].

The remainder of the studies (n = 16) contained elements of both
surface and deep levels of tailoring in the intervention arm. These tai-
lored interventions had multiple components and provided tailoring
on multiple levels. This included surface level tailoring, such as cultur-
ally congruent counselors or content delivered in a preferred lan-
guage, and also deeper tailored elements such as print or video
materials that address cultural community norms and values [22, 48,
51-53,59]. Some studies incorporated counseling, printed materials
or video media that included deeply tailored messaging that was also
delivered by a culturally congruent messenger [23, 53, 58, 62, 65, 70,
73, 80]. Others used social media platforms to deliver deeply tailored
content and incorporated culturally congruent moderators for discus-
sions [57, 71, 80].

Risk of bias

Assessments of risk of bias for all studies included in the review are
summarized in Figures 2 and 3. We found 15 studies to be at high risk

of bias overall. Of the remainder, we judged 15 to be at unclear risk of
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FIGURE 2 Risk of bias summary: review authors’ judgements
about each risk of bias item for each included study.
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EFFECT OF CULTURALLY TAILORED INTERVENTIONS

SSA L

FIGURE 3 Risk of bias graph: review
authors’ judgements about each risk of bias
item presented as percentages across all
included studies.
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bias in at least one domain. We determined six studies to be at low
risk of bias across all domains. Allocation concealment (20 studies)
and random sequence generation (16 studies) were not clearly
described in a number of studies, and for this reason, we deemed
them at either unclear or high risk of bias. Studies that did not bio-
chemically verify smoking for the outcome measurement were
deemed high risk of bias (nine studies).

Effects of the Interventions

Culturally tailored versus intensity matched non-
tailored

Smoking abstinence

We included 15 studies in the intensity-matched comparison of cul-
turally tailored versus non-tailored interventions, measuring absti-
nence as an outcome. Pooled results from 14 of these studies
showed a positive effect of cultural tailoring interventions on quitting
smoking (n=5602, RR=1.29, 95% Cl = 1.10-1.51, 1> =47%)
(Figure 4). Moderate statistical heterogeneity was detected. A sub-
group analysis found substantial heterogeneity between subgroups
(surface vs. deep tailoring vs. surface and deep tailoring; 1? = 57.6%)
with a potential larger effect in the surface tailored studies, however,
there was still a moderate amount of heterogeneity within the sur-
face tailored group (I? = 43%), and this finding should be treated with
caution (Figure 4). Our findings were not sensitive to the removal of
studies at high risk of bias (RR = 1.31, 95% Cl = 1.07-1.60, 1? = 59%)
or with <6 months follow-up (RR=1.33, 95% CI = 1.11-1.58,
12 = 43%).

We were unable to meta-analyze data from one study relevant
to this comparison and outcome as they did not report sufficiently
detailed abstinence data by study arm. Webb [62] compared a ‘de-
culturally specified’ mailer with an intensity matched culturally spe-
cific mailer designed for African-American smokers. They showed
that although participants in the standard arm reported more quit
attempts than the culturally specific arm (63% in standard vs. 41% in
culturally specific, P = 0.03), the overall 7-day point prevalence absti-
nence rate was low (10% by intention-to-treat analysis) and there
was no statistically significant difference between the groups
(P > 0.05) [50].

Smoking reduction

We pooled two studies (728 participants) examining reduction in
CPD, including those who quit, when comparing tailored and non-
tailored interventions that were intensity matched. The point estimate
was inconclusive and the Cls were imprecise (MD = 0.70, 95% Cl =
-0.80 to 2.20, I = 0%) (Figure 5).

We analyzed Wu et al. [64] separately because they excluded
quitters from the reduction analysis. Similarly, we found no clear
evidence of an effect of the tailored intervention on reducing CPD
in relation to the non-tailored intervention, and there was consider-
able imprecision (MD =0.34, 95% Cl = -7.40 to 8.08) (Figure 6).
Sensitivity analyses removing studies as high risk of bias were not
possible for this outcome and comparison as there were too few
studies analyzed together.

We were unable to extract usable data from Aida Maziha et al.
[76] They compared an intensity matched Al-Quran recitation pro-
gram to a counseling program for reducing smoking and showed a
greater reduction in the median number of cigarettes smoked per day
in the Al-Quran arm than the 12'M’' counseling arm (median
change=-9, IQR=575 vs. median change=-7, IQR=4,
respectively) [63].

Adjunct culturally tailored versus non-tailored

Smoking abstinence

Pooled results from 18 studies showed that when a culturally tailored
intervention component was added to a standard intervention it was
more effective in helping people to quit smoking than the standard
intervention alone, however, we detected substantial statistical het-
erogeneity (n = 6674, RR =147, 95% Cl = 1.10-1.95, 12 = 74%)
(Figure 7). There was no clear evidence of subgroup differences when
grouping studies according to the type of tailoring (12 = 0%) (Figure 7).
A sensitivity analysis removing studies at high risk of bias did not
result in any change in the interpretation of the effect (RR = 1.77,
95% Cl = 1.16-2.71, I? = 58%).

Smoking reduction
Pooled results from four studies (463 participants) provided evidence
that cultural tailoring provided as an adjunct to standard care may

have led to greater reductions in CPD, independent of quitting, than
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culturally-tailored non-tailored Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.7.1 Surface tailoring
Ahluwalia 2006 63 377 32 378 8.6% 1.97 [1.32, 2.95] I
Cene 2008 6 194 7 166 2.0% 0.73 [0.25, 2.14] I R
Wu 2009 44 67 22 72 8.9% 2.15[1.46, 3.17] —_—
Subtotal (95% CI) 638 616 19.4% 1.83 [1.23, 2.71] ‘
Total events 113 61

Heterogeneity: Tau? = 0.05; Chi? = 3.48,df = 2 (P = 0.18); I = 43%
Test for overall effect: Z = 3.01 (P = 0.003)

1.7.2 Deep tailoring

Borrelli 2010 46 68 44 65 13.3% 1.00 [0.79, 1.26] -
Cherrington 2015 23 150 17 150 5.3% 1.35[0.75, 2.43] 1T
Fang 2006 16 34 9 32 4.5% 1.67[0.87, 3.23] 1
Orleans 1998 74 733 62 689 10.6% 1.12[0.81, 1.55] -
Webb Hooper 2023 160 349 127 351 15.0% 1.27 [1.06, 1.52] -
Subtotal (95% Cl) 1334 1287 48.7% 1.18 [1.04, 1.34] &
Total events 319 259

Heterogeneity: Tau? = 0.00; Chi? = 4.04, df = 4 (P = 0.40); I> = 1%
Test for overall effect: Z = 2.55 (P = 0.01)

1.7.3 Surface and Deep tailoring

Choi 2016 17 166 10 151 3.7% 1.55[0.73, 3.27] e e —
Matthews 2009 2 8 12 50 1.4% 1.04 [0.28, 3.81] e
Matthews 2019 33 172 40 173 8.4% 0.83 [0.55, 1.25] -1

Nollen 2007 45 250 36 250 8.6% 1.25[0.84, 1.87] T
Vogel 2020 9 84 3 81 1.5% 2.89[0.81, 10.31] —

Webb Hooper 2017 38 168 34 174 8.3% 1.16 [0.77, 1.75] -1
Subtotal (95% ClI) 848 879 31.8% 1.14 [0.90, 1.42] ’

Total events 144 135

Heterogeneity: Tau? = 0.00; Chi? = 5.25,df = 5 (P = 0.39); I = 5%
Test for overall effect: Z = 1.10 (P = 0.27)

Total (95% CI) 2820 2782 100.0% 1.29 [1.10, 1.51] &
Total events 576 455
Heterogeneity: Tau? = 0.04; Chi? = 24.43, df = 13 (P = 0.03); I = 47% p t t t
Test f Il effect: Z = 3.12 (P = 0.002 0.05 0.2 > 20

est for overall e ec.t. =3.12 5 ) 5 Favours Non-tailored Favours Cult-tailored
Test for subgroup differences: Chi* = 4.71, df = 2 (P = 0.09), I° = 57.6%

FIGURE 4 Forest plot of comparison: culturally tailored versus non-tailored, outcome: total abstinence—intensity matched studies.

culturally-tailored non-tailored Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% ClI
1.9.2 Surface and Deep tailoring
Matthews 2019 -6.1 9.46 114 -7.3 11.24 114 31.0% 1.20[-1.50, 3.90]
Nollen 2007 -6.3 10 250 -6.77 10.6 250 69.0% 0.47[-1.34,2.28]
Subtotal (95% Cl) 364 364 100.0% 0.70 [-0.80, 2.20]

Heterogeneity: Tau? = 0.00; Chi® = 0.19, df = 1 (P = 0.66); 1> = 0%
Test for overall effect: Z = 0.91 (P = 0.36)

Total (95% CI) 364 364 100.0% 0.70 [-0.80, 2.20]
e 2 _ . 2 _ _ - 12 = 0Y% } } t t +
?etfl}ogeneltyilT?: t—ggoo (922|(P _O(.)l?,mdf 1(P=0.66); 1 0% 5 10 ) 10 20
est for overall effect: 2 = 0. B Favours cult-tailored Favours non-tailored
Test for subgroup differences: Not applicable

FIGURE 5 Forest plot of comparison: culturally tailored versus non-tailored, outcome: reduction in tobacco use—intensity matched studies
(includes quitters).

culturally-tailored non-tailored Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Wu 2009 -4.19 14.38 20 -4.53 14.7 41 100.0% 0.34 [-7.40, 8.08]
Total (95% CI) 20 41 100.0% 0.34 [-7.40, 8.08]

-100 -50 0 50 100
Favors cult-tailored Favors non-tailored

Heterogeneity: Not applicable
Test for overall effect: Z = 0.09 (P = 0.93)

FIGURE 6 Forest plot of comparison: culturally tailored versus non-tailored, outcome: reduction in tobacco use—intensity-matched studies
(quitters excluded).
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culturally-tailored

non-tailored

Risk Ratio

SSA L

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.8.1 Surface tailoring
Asfar 2021 16 59 12 63 6.1% 1.42 [0.74, 2.75] I
Begh 2011 29 261 10 124 5.9% 1.38 [0.69, 2.74] I
Chan 2018 26 295 17 261 6.5% 1.35[0.75, 2.44] T
Girgis 2011 11 213 12 194 5.3% 0.83[0.38, 1.85] e
Louwagie 2014 24 205 11 161 6.0% 1.71[0.87, 3.39] T
Marley 2014 6 55 5 108 3.7% 2.36 [0.75, 7.38] T
Towfighi 2021 58 241 62 246 8.1% 0.95 [0.70, 1.30] -
Subtotal (95% Cl) 1329 1157 41.7% 1.17 [0.94, 1.44] »
Total events 170 129
Heterogeneity: Tau? = 0.00; Chi? = 5.80, df = 6 (P = 0.45); I> = 0%
Test for overall effect: Z = 1.42 (P = 0.15)
1.8.2 Deep tailoring
Froelicher 2010 3 26 1 34 1.4% 3.92 [0.43, 35.58]
Pollak 2015 24 173 16 175 6.5% 1.52 [0.84, 2.76] T
Subtotal (95% ClI) 199 209 7.9% 1.62 [0.91, 2.88] <‘
Total events 27 17
Heterogeneity: Tau? = 0.00; Chi? = 0.67, df = 1 (P = 0.41); I> = 0%
Test for overall effect: Z = 1.64 (P = 0.10)
1.8.3 Surface and Deep tailoring
Kim 2015 21 55 5 54 4.8% 4.12 [1.68, 10.14] I —
Knight 2004 90 139 21 129 7.6% 3.98 [2.64, 5.99] —_—
Lipkus 1999 28 177 7 89 5.4% 2.01[0.91, 4.42] 1
Patten 2022 2 31 2 30 1.8% 0.97 [0.15, 6.44]
Shuter 2020 5 48 4 52 3.3% 1.35[0.39, 4.75] e B —
Smith 2014 14 50 22 53 6.8% 0.67[0.39, 1.17] T
Stanton 2015 10 154 10 148 5.0% 0.96 [0.41, 2.24] . B
Walker 2015 22 145 33 148 7.1% 0.68[0.42, 1.11] I
Zhu 2012 184 1124 92 1154 8.5% 2.05[1.62, 2.60] -
Subtotal (95% CI) 1923 1857 50.3% 1.55 [0.94, 2.55] @
Total events 376 196
Heterogeneity: Tau? = 0.42; Chi? = 49.41, df = 8 (P < 0.00001); I* = 84%
Test for overall effect: Z = 1.73 (P = 0.08)
Total (95% CI) 3451 3223 100.0% 1.47 [1.10, 1.95] <o
Total events 573 342

H . 2 . i2 .12 : l l {
Test for veral effect 2 2 2.61 6 = 0,008, o oot o1 o 00

: ' . Favours Non-tailored Favours Cult-tailored
Test for subgroup differences: Chi? = 1.90, df = 2 (P = 0.39), I = 0%
FIGURE 7 Forest plot of comparison: adjunct culturally tailored versus non-tailored, outcome: total abstinence—adjunct studies.
culturally-tailored non-tailored Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.10.1 Surface tailoring
Asfar 2021 -13.4 1.5 29 -11.5 1.3 28 44.3% -1.90[-2.63,-1.17] =
Girgis 2011 -6.4 17.51 118 -8.2 18.44 128 10.5% 1.80 [-2.69, 6.29] N
Tregobov 2020 -8.96 6.1 41 -4.83 3.2 29 25.9% -4.13[-6.33,-1.93] —
Subtotal (95% CI) 188 185 80.7% -2.05[-4.28,0.18] R
Heterogeneity: Tau? = 2.49; Chi* = 6.41, df = 2 (P = 0.04); I> = 69%
Test for overall effect: Z = 1.81 (P = 0.07)
1.10.2 Surface and Deep tailoring
Shuter 2020 -7.47 8.86 43 -4.66 4.16 47 19.3% -2.81[-5.71, 0.09] —
Subtotal (95% CI) 43 47 19.3% -2.81[-5.71,0.09] B
Heterogeneity: Not applicable
Test for overall effect: Z = 1.90 (P = 0.06)
Total (95% CI) 231 232 100.0% -2.27 [-3.91, -0.62] <o

ity 2 _ B i2 — — 12 = Il 1 1 I
Heterogeneity: Tau® = 1.45; Chi* = 6.68, df = 3 (P = 0.08); I = 55% 5o 10 ) 10 20

Test for overall effect: Z = 2.70 (P = 0.007)

Test for subgroup differences: Chi? = 0.17, df = 1 (P = 0.68), I*> = 0%

Favours cult-tailored Favours non-tailored

FIGURE 8 Forest plot of comparison: adjunct culturally tailored versus non-tailored, outcome: reduction in tobacco use—adjunct studies.

standard care alone (MD = -2.27, 95% Cl = -3.91 to -0.62, 12 = 55%)

(Figure 8). There was no evidence of a subgroup difference (I? = 0)

when grouping studies based on the type of tailoring. Removing one

study deemed to be a high risk of bias did not meaningfully change
the interpretation of the result (MD =-2.63, 95% Cl = -4.06 to

-1.21, 12 = 47%).
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EFFECT OF CULTURALLY TAILORED INTERVENTIONS

Acceptability of the intervention

Eleven studies included some process measures of helpfulness,
acceptability or satisfaction with the intervention [44, 45, 52, 53, 62,
63, 70-72, 75, 79]. Types of measures varied greatly, as did reporting
by study arm. Studies that asked participants about helpfulness or
acceptability of the program did not report a difference between
groups [45, 53, 71]. In the studies that specifically measured satisfac-
tion and compared this by study arm (Table 2), there was no differ-
ence in the levels of satisfaction between the intervention and control
groups, and generally there was a high level of satisfaction with the
interventions [44, 62, 63, 70, 75]. Three studies incorporated mea-
sures of the intervention’s specificity or targeting of the intervention
for the intended cultural group. In these studies, we did see a differ-
ence between groups with participants in the tailored arms having a
higher perception that the intervention was specifically intended for
people like them (Table 2) [52, 63, 70].

DISCUSSION

For both comparisons, intensity-matched and cultural tailoring as an
adjunct, tailoring was an effective strategy to help people quit smok-
ing for at least 3 months. Compared with non-tailored interventions,
we found moderate certainty evidence that intensity-matched tailored
interventions were more effective in helping people quit smoking for
3 months or longer (downgraded one level because of unexplained
statistical heterogeneity). We found low certainty evidence, limited by
substantial heterogeneity, that studies which added a culturally tai-
lored component to a standard cessation intervention were effective
in helping people to quit smoking. The evidence for cultural tailoring
of interventions to help people reduce smoking was low and moder-
ate certainty because of imprecision. Summary of findings tables are
in Supporting Information S4 and S5.

Most studies were conducted in North America and interventions
were tailored on the basis of racial and ethnic cultural affiliations. Sur-
face tailoring in the intensity-matched abstinence comparison seemed
to have the largest effect; however, this should be investigated fur-
ther as this subgroup included only three studies with moderate het-
erogeneity and may be underpowered. This effect could change with
the inclusion of more studies.

There are additional limitations to be borne in mind when read-
ing this review. Many of the analyses had high levels of statistical
heterogeneity, possibly because of differences in the components of
each of the studies. We were unable to disentangle the effects of
each component as many studies contained several different compo-
nents each with their own level of tailoring. Future studies could take
a closer look at how each individual component and its tailoring may
contribute to the effect of the intervention. We did not examine
how different cultural tailoring strategies might work for different
groups as we anticipated there would be insufficient data with which

to do so, and hence, did not include this in our pre-specified scope

SSA L

for the review. We did not detect publication bias in our funnel plots
(Supporting Information S6), however, there is the possibility that we
may have missed studies that were not published or that have only
been documented in gray literature. Follow-up times in the studies
varied from 3 months to over 1 year. In a post hoc sensitivity analysis,
we removed the studies with <6 months follow-up (n = 2 intensity-
matched studies and n = 1 adjunct study), as these may not reflect
long-term quit rates as accurately as studies with longer-term follow-
ups. This did not result in a meaningful change in our effect esti-
mates. Finally, our analyses, including subgroup analyses, may have
been underpowered and the latter are based on indirect compari-
sons; future analyses, particularly those with direct comparisons of
types of tailoring or RCTs randomizing to different levels of tailoring,
may find different results.

Our review adds to existing literature in this area. Previous
reviews concluded that interventions tailored on a cultural basis are
preferred or are more accepted by the target populations, but have
not been clear on their overall effects on clinical outcomes [5, 25, 81].
A review by Webb et al. [28] found some evidence that cultural tailor-
ing can be more effective in helping people quit smoking, but this was
not sustained at follow up. In our review, we found similar evidence
that culturally tailored interventions resonated more with people and
that people felt that the interventions were designed for people like
them. This review adds further evidence that suggests cultural tailor-
ing of smoking cessation interventions does show an effect on absti-
nence. It is likely that those who feel an intervention is for them will
participate more fully in it and ultimately benefit from it.

Understanding factors that affect people’s smoking behaviors is
central to the development of appropriate cultural tailoring strategies
for smoking cessation interventions. Careful consideration of the mes-
saging and also the channels and the context in which the interven-
tion is delivered is needed. Including both surface and deep tailored
elements into an intervention requires substantial investment of time
and resources. Surface tailoring strategies speak to the acceptability
of an intervention, whereas deep tailoring strategies speak to its
impact [8, 18]. More research examining the benefits of different
types of tailoring: surface only, deep only or a combination of both
surface and deep, is needed to understand what may be beneficial.
Future studies could isolate intervention components and examine

how tailoring modifies the effect of these components.
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