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Abstract

With meta-analysis, participant-level data from five text messaging-based smoking cessation
intervention studies were pooled to investigate cessation patterns across studies and participants.
Individual participant data (V= 8,315) collected in New Zealand (2001-2003; 7= 1,705), U.K.
(2008-2009; n=5,792), U.S. (2012; n=503; n= 164) and Turkey (2012; n= 151) were
collectively analyzed in 2014. The primary outcome was self-reported 7-day continuous
abstinence at 4 weeks post-quit day. Secondary outcomes were: (1) self-reported 7-day continuous
abstinence at 3 months and (2) self-reported continuous abstinence at 6 months post-quit day.
Generalized linear mixed models were fit to estimate the overall treatment effect, while accounting
for clustering within individual studies. Estimates were adjusted for age, sex, socioeconomic
status, previous quit attempts, and baseline Fagerstrom score. Analyses were intention to treat.
Participants lost to follow-up were treated as smokers. Twenty-nine percent of intervention
participants and 12% of control participants quit smoking at 4 weeks (adjusted odds ratio [aOR] =
2.89, 95% CI [2.57, 3.26], p < .0001). An attenuated but significant effect for cessation for those in
the intervention versus control groups was observed at 3 months (aOR = 1.88, 95% CI [1.53,
2.31]) and 6 months (aOR = 2.24, 95% CI [1.90, 2.64]). Subgroup analyses were conducted but
few significant findings were noted. Text messaging-based smoking cessation programs increase
self-reported quitting rates across a diversity of countries and cultures. Efforts to expand these
low-cost and scalable programs, along with ongoing evaluation, appear warranted.
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Introduction

Methods

Cigarette smoking continues to be a significant contributor to morbidity and mortality across
the world-> and accounts for 12% of all deaths among adults ages 30 years and older.5 In
the United States (U.S.), despite notable declines in smoking rates since 1965, almost one in
five adults (19.3%), aged 18 years and older, were current smokers in 2010.” Among young
adults, the rate was slightly higher at 20.1%.8 Rates in other English-speaking developed
countries and cultures are comparable: Although smoking prevalence rates have decreased
over the last fifty years in Great Britain, rates have remained stable at 20% of adults 16 years
of age and older over the past several years.® Rates among younger smokers are higher in
Great Britain: More than one in four (29%) adults, aged 20 to 24 years, are smokers.® Rates
in New Zealand are slightly lower: Recent studies suggest that 17.2% of adults, aged 15
years and older, are current smokers.! In contrast, rates of cigarette smoking in Middle
Eastern countries, such as Turkey, are higher. Almost one in three (31%) adults were current
smokers in Turkey in 2008, although recent tobacco control efforts decreased prevalence to
27%.10

Across countries and settings, smokers express a desire to quit smoking.11-17 Mobile phone-
based smoking cessation programs that use text messaging to deliver content have emerged
as an important tool in the arsenal of tobacco control efforts.18-33 Text messaging overcomes
structural issues (e.g., lack of services, transportation) of face-to-face programs. They are
cost-effective and easy to scale up with the ever-increasing use of text messaging across the
world. Reviews and meta-analyses suggest that text messaging-based programs are effective
in affecting cessation and other health behaviors.34-3°

Despite the growing evidence that text messaging-based smoking cessation programs can
positively affect quitting rates, gaps in our knowledge remain. Firstly, our understanding is
limited about for whom these programs work best, for example, whether these programs
work better for heavier smokers than for lighter smokers. Second, while previous meta-
analyses were based on analyses of overall effect sizes for each study and did not include
analyses at the participant level,34:3540 there is a dearth of meta-analyses that analyze data at
the individual participant level. This methodology, sometimes referred to as “integrative data
analysis” has several advantages, including the ability to better study the effects of
participant subgroups and characteristics on outcomes, and is considered the gold standard
of meta-analyses.#142 As such, the purpose of this study was to pool data at the individual
level across five text messaging for smoking cessation studies?1:28:32.33:43 conducted in four
different countries (U.S., United Kingdom [U.K.], New Zealand, and Turkey). Once pooled,
data were analyzed for overall predictors of smoking cessation, the effects of subgroups on
quitting, and the effects of specific text messaging-based interventions on quitting.

Five text messaging-based smoking cessation programs were included in the meta-analysis:
STOMP in New Zealand,28 txt2stop in the U.K.,2 Text2Quit*3 and Stop My Smoking
(SMS) USA33 in the U.S., and SMS Turkey in Ankara, Turkey.32 All studies were
randomized controlled trials of interventions delivered primarily by text messages and
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compared with respective standard care. Outcomes included point prevalence and
continuous abstinence at approximately 4 weeks and 3 months post-quit day, depending on
when the participant responded to the assessment. Individual study results have been
previously published.?1:28:32.33.43 gty dies were included by convenience: All authors agreed
to share their respective entire data sets with the current study's biostatistician. Moreover, at
the time of that request, there were no other published studies of RCTs of stand-alone SMS
interventions with similar cessation outcome measures. Thus, these five studies were the
most similar in terms of design, outcomes, and intervention and therefore most amenable to
inclusion in the integrative data analysis.

Table 1 provides an overview of each cessation program and its evaluation. Text2Quit was
developed independently, txt2stop was adapted from the original STOMP program, and
SMS USA and SMS Turkey were developed by the same research team. Inclusion criteria
were similar across the five trials. Control programs varied (e.g., pamphlets, referral to
existing services, unrelated and/or infrequent messages) but intent was similar (i.e., to
provide an inactive representation of standard care). Participants received program messages
most frequently during the first four weeks following the quit day, which then reduced in
frequency and intensity for the rest of the intervention period. All were based on known
effective cessation techniques (e.g., setting a quit day) and, to some degree, behavior change
theories, including cognitive behavioral therapy.#4-49 Points of difference include: the degree
and methods for personalization and tailoring of the interventions, with Text2Quit being the
most highly personalized program (e.g., messages include participant's first name, quit date,
their top three reasons for quitting, money saved by quitting®®); the frequency and
scheduling of messages, although all start prior to the scheduled quit day; and the inclusion
of a relapse program, with the exception of STOMP.

Fidelity of Implementation

Measures

As reported previously,33 allocation concealment was broken for the last 8 participants
enrolled in SMS USA because of an imbalance in the arm allocations. Otherwise, the RCT
was implemented as intended. In SMS Turkey, two serious issues with the software program
were noted during the RCT32: The software program failed to send at least one program
message to 58% (= 44) of intervention group participants; duplicate text messages were
sent to 66% (7= 50) of intervention participants. Neither appeared to affect cessation rates.
In the Text2Quit trial 3 a significant proportion of those randomized were later excluded (77
= 1242) because they did not provide handset verification via SMS, did not have a valid cell
phone number, or the cell phone number given was a wrong number. Additionally, the
control material was changed during the trial when the source of the control material
(Smokefree.gov) began offering an SMS-based smoking cessation program. After this point,
control group participants received an electronic brochure. There were no reported issues
with the fidelity of implementing the STOMP and txt2stop interventions.

Smoking outcomes—The primary outcome was self-reported 7-day continuous
abstinence at 4 weeks post-quit day. In each study, participants were asked whether he/she
had ever smoked in the last seven days. Self-reported 7-day continuous abstinence at 3
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months was also queried in four trials and is therefore a secondary outcome. Self-reported
continuous abstinence at 6 months (i.e., whether a participant has smoked no more than five
cigarettes since their quit day>%) was measured in two trials and is a secondary outcome. As
described above, the actual timing of data collection for these measures are approximate and
depend on when the participant responded to the survey request. For simplicity, we will refer
to these measures by their main timeframe (e.g., 4 weeks post-quit).

Quit day was defined as the day after the participant's last cigarette or the nominated quit
day.

Fagerstrom score—All studies included the 6-item Fagerstrom test°! for nicotine
dependence, which is a standard instrument for assessing the intensity of physical nicotine
addiction. Scores ranged from 0 to 10, with a score of 5 or more indicating a high level of
nicotine dependence.

Socioeconomic status (SES)—SES was measured differently across studies. In each
case, low/high SES was categorized using predefined cut-off points. Household income was
collected in STOMP (<15,000 New Zealand dollar versus higher), SMS USA (<15,000 U.S.
dollar versus higher), and SMS Turkey (<2,000 Turkish lira versus higher); education level
was collected in Text2Quit (some high school/college versus higher); and age when the
participant left full-time education in txt2stop (<16 years versus older).

Statistical Analysis

Results

Data analyses were performed on the principle of intention to treat using statistical software
SAS version 9.3%2 and R version 3.0.53 Participants with missing smoking status were
considered to be smokers in the analyses. First, descriptive summaries of baseline
demographic and smoking characteristics were tabulated for each study as well as the
combined sample. Heterogeneity across studies was tested in the fixed-effect model using
the Mantel-Haenszel method®* and in the random-effects mixed model using generalized
linear regression with a binomial distribution. The overall treatment effect on primary and
secondary smoking outcomes was evaluated using the multilevel mixed models, adjusting
for predefined baseline confounding variables (i.e., age in years, biological sex, SES,
previous quit attempts, and total Fagerstrom score). Individual studies were fitted as a
random effect in the model to control for clustering of data. Adjusted odds ratios (aOR) and
adjusted relative risks (aRR) were estimated using the logit and log links, respectively. The
effects of intervention on specific subgroups of interest, sex, and level of nicotine
dependence were estimated and tested using their interaction with the treatment groups in
the main model (i.e., intervention x sex; intervention x nicotine dependence).

A total of 8,315 randomized participants from the five individual trials were included in the
meta-analysis: 4,202 participants in the treatment group and 4,113 participants in the control
group. Participant characteristics within and across studies are shown in Table 2. The two
groups were similar with respect to age, sex, SES, baseline number of previous quit
attempts, and baseline nicotine dependence.
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Descriptive Smoking Data

Compared to one in four participants in the treatment group (7= 1,200; 28.6%), one in ten in
the control group (7= 507, 12.3%) reported smoking abstinence during the previous seven
days at 4 weeks post-quit day (Table 2). The unadjusted relative risk (RR) was 2.32 (p <
0.0001). Among the four trials that measured 7-day continuous abstinence at 3 months post-
quit, 29.4% of the participants in the treatment group (7= 380/1,291) reported not smoking,
compared to 18.8% in the control group (n=231/1,232) with an unadjusted RR of 1.57 (p
<0.0001). Based upon the two studies that measured continuous abstinence at 6 months post-
quit, 13.1% of the participants in the treatment group (7= 493/3,763) versus 6.4% in the
control group (n=237/3,734) had quit smoking long-term with an unadjusted RR of 2.06 (p
<0.0001).

Smoking Cessation Outcomes

Heterogeneity of the treatment effect across studies was not supported by analyses: There
was no significant interaction between treatment group and individual study in the random-
effect mixed model using outcomes data at 4 weeks (p = 0.32), 3 months (p=0.34), and 6
months (o = 0.48). Similar results were observed using the fixed-effect Mantel-Haenszel
method for test of heterogeneity at 4 weeks (Chi-squared = 6.41, p=0.17), 3 months (Chi-
squared = 1.67, p=0.64), and 6 months (Chi-squared = 0.28, p=0.60). An overall treatment
effect was therefore evaluated across all studies (i.e., the interaction term reflecting
heterogeneity was therefore dropped from subsequent multivariate regression models).

Adjusting for age, sex, SES, previous quit attempts, and baseline Fagerstrom score, the odds
ratio of 7-day continuous abstinence at 4 weeks was over 2.0 for four of the five studies
included in the meta-analysis (Figure 1). Across studies, after adjusting for underlying
differences in personal characteristics, those in the intervention groups were more than twice
as likely as their control group peers (aOR = 2.89, 95% CI [2.57, 3.26]; aRR = 2.34, 95% ClI
[2.12, 2.58]) to report being abstinent in the past seven days at 4 weeks post-quit (Table 3).
Although attenuated, the likelihood of cessation continued to be significantly higher for
smokers with similar demographic and baseline smoking characteristics in the intervention
versus control groups in the four studies that measured 7-day continuous abstinence at 3
months post-quit day (aOR = 1.88, 95% CI [1.53, 2.31]; aRR =1.60, 95% CI [1.37, 1.87]).
Findings persisted at 6 months post-quit in the two studies that measured long-term
continuous abstinence (aOR = 2.24, 95% CI [1.90, 2.64]; aRR = 2.07, 95% CI [1.91, 2.40]).

Investigation of Outcomes by Subpopulations

Subsequent analyses suggested that men in the intervention group (aOR = 2.95, 95% ClI
[2.50, 3.48]) were just as likely as women (aOR = 2.83, 95% CI [2.39, 3.36]) to quit at 4
weeks post-quit (p value for the interaction term = 0.73; data not shown). Similarly no
difference was observed between men (aOR = 1.66, 95% CI [1.20, 2.30]) and women (aOR
= 2.05, 95% CI [1.56, 2.68]) at 3 months post-quit among the four studies that collected
these data (p value for interaction term = 0.33). In the two studies that collected continuous
abstinence at 6 months post-quit day, however, data suggested that intervention group men
(aOR = 2.86, 95% CI [2.26, 3.61]) were more likely than women (aOR = 1.70, 95% CI
[1.34, 2.16]) to achieve long-term abstinence (p value for interaction term = 0.002).
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Differences in cessation rates at 4 weeks post-quit were not apparent for intervention group
smokers with high (aOR = 2.95, 95% CI [2.51, 3.47]) versus low (aOR = 2.82, 95% ClI
[2.37, 3.36]) levels of baseline nicotine dependence as measured on the Fagerstrom score (p
value for the interaction term = 0.72; data not shown). The trend at 3 months post-quit
suggested that intervention group smokers with high levels of nicotine dependence (aOR =
2.29, 95% CI [1.71, 3.06]) might be more likely to quit than intervention group smokers
with lower levels of dependence (aOR = 1.53, 95% CI [1.13, 2.06]; p value for interaction
term = 0.06). In the two studies that measured continuous abstinence at 6-months post-quit,
however, those with low levels of addiction may have been more likely to quit (aOR = 2.52,
95% CI [1.98, 3.21]) than those with high levels of addiction (aOR = 2.0, 95% CI [1.59,
2.51]), although the interaction term was not significant (0= 0.17).

Additional Characteristics Predictive of Quitting

Beyond exposure to text messaging-based smoking cessation programs, increasing age was
slightly but significantly associated with 7-day continuous abstinence at 4 weeks post-quit
(@OR =1.01, 95% CI [1.01, 1.02], p< 0.0001; Table 3). On the other hand, trends suggested
that as Fagerstrom score increased, the relative odds of quitting at 4 weeks decreased (aOR =
0.98, 95% CI [0.96, 1.00], p= 0.07). Patterns persisted for age (aOR = 0.99, 95% CI [0.98,
1.00]) and Fagerstrom score (aOR = 0.96, 95% CI [0.92, 1.01]) at 3 months post-quit day,
although neither was statistically significant (o = 0.1). Both were significantly associated
with quitting in the two studies that reported continuous abstinence at 6 months post-quit
day, however (age: aOR =1.02, 95% CI [1.01, 1.02], p < 0.0001; Fagerstrom score: aOR =
0.95, 95% CI [0.92, 0.98], p=0.003).

Discussion

In one of the first individual-level meta-analyses of smoking cessation outcomes associated
with text messaging-based programming, findings across four countries suggest that text
messaging-based programs are associated with a two-fold increased odds of quitting. This is
true for both short-term and long-term cessation. Findings are also persistent after adjusting
for participants' sex, age, SES, smoking dependence, and previous quit attempts at baseline.
Using the gold standard of meta-analyses,1:42 this study therefore adds to literature
reporting positive cessation outcomes associated with text messaging-based
interventions.34:35

It is intriguing that control group quit rates increase in the short-term from 4-week to 3-
month post-quit day across studies (12% at 4 weeks versus 19% at 3 months post-quit; Table
2). This does not seem to persist through 6 months, however. Perhaps because these control
participants are unable to quit in the short term (i.e., at 4 weeks) and try again. While some
may be briefly successful (i.e., at 3-month follow-up) they appear to be unable to sustain
cessation over time (i.e., by 6-month follow-up). This is purely speculative, but the pattern
deserves greater attention in future research. Indeed, it may be that control content, which by
its nature is less intense, may invigorate cessation behavior (e.g., by resulting in people
seeking out other methods of quitting) that could, for some smokers, represent an important
opportunity to engage them before they experience another relapse.
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Although not entirely clear, the findings suggest that perhaps, among those exposed to the
intervention, men compared to women may be more likely to benefit from text messaging-
based interventions and sustain long-term abstinence. The findings are also unclear about
how nicotine dependence may moderate the intervention effect: In the short term, there is
some suggestion that highly dependent people were more likely to quit; in the long term,
there is some suggestion that lesser dependent people were more likely to quit. Nonetheless,
these data highlight the importance for future research to examine when and for whom
different types of cessation programs have more potential to invigorate cessation rates,
particularly among subpopulations with higher smoking rates.

Findings should be interpreted within the study limitations. Although long-term effects
would have been the optimal outcome, the main outcome was at 4-weeks post-quit because
this time point was measured in all of the studies. Only studies to which the biostatistician
had access to the full data set were included. It is possible that findings may have been
different if a larger number of studies had been included. Given the statement released by the
National Institutes of Health on sharing research data,>® it may be feasible to conduct such a
study in the future.

Also too, a potential time effect was not taken into account in the analyses: Studies ranged in
field from 2001 to 2012. This is particularly important for Turkey, New Zealand, and U.K.,
which were each at varying stages of implementing the World Health Organization's
Framework Convention on Tobacco Control®® during their respective randomized controlled
trials. That said, in the analysis, “study” was fit as a random cluster effect. There was no
observed difference between studies when it was also considered as a fixed effect in the
model. This could indicate that there was no time effect associated with individual studies.

It should also be noted that in countries where text message interventions have been studied,
a national tobacco control program of some kind had been implemented to varying degrees.
There are yet to be any published trials in developing countries that have little organized
response, including mass media, promoting the harms of smoking and benefits of quitting.
The generalizability of the current findings to these lesser resourced environments is
unknown.

Sample sizes (Range: 151-5,792) greatly varied between the trials. Given that the analyses
are at the individual level, this limitation might be considered similar to subgroup analyses
with varying sample sizes. Thus, data in the larger samples may have overshadowed those in
the smaller samples in the same way that subgroup analyses may be underpowered in
analyses where the subgroups are limited in sample size.

Furthermore, although outcomes were adjusted for several important characteristics (e.g.,
number of quit attempts, sex), other characteristics were not measured in the same manner
across all studies (e.g., SES) or were excluded because each study used a unique schedule of
assessments.
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Additionally, although we were lacking in power to examine it, differences in study
components (Table 1) might have possibly helped contextualize the results.

Also, as noted above, the comparison groups differed across the studies. This may have
introduced bias to the pooled effect sizes, although this bias is unlikely to be more than is
introduced in all meta-analyses that include studies with different study populations,
inclusion/exclusion criteria, and intervention/control strategies. Indeed, the individual patient
data analysis used in the current study could potentially improve the efficiency and reduce
some bias compared to the summary level meta-analysis. Further research work may still be
needed to evaluate the potential impact of different intervention and standard care strategies
implemented in different studies on the size of overall treatment effect before this could be
said definitively.

Finally, not all studies included in the meta-analysis used biochemical verification.28 To
align the data across studies, only self-reported cessation was used in the current study.
Although self-report is vulnerable to misreporting, review groups have advised that in
population-based studies with limited contact face-to-face, biochemical verification should
not necessarily be seen as required nor desirable.57:58

Despite some crossover (e.g., txt2stop was developed from STOMP; SMS USA and SMS
Turkey were developed by the same research team), each intervention was developed in a
different context and included unique content. This leads to interesting questions about the
efficacy of specific program components and mechanisms of text messaging that support
behavior changes, including smoking cessation: Is the actual content of the messages less
important than the inclusion of key smoking cessation techniques (e.g., setting a quit day,
preparing to quit) and a strong behavior change model, such as cognitive behavioral therapy?
This is an important point for further research to explore. That said, we do not believe that
simply reminding people of the importance of quitting smoking is enough to significantly
affect quitting rates. Ybarra's team tested this directly in the SMS USA study using a control
group that received the same number of messages as the intervention group.33 Content
provided guidance on quitting smoking within the context of improving one's sleep and
fitness. Control messages were not based upon a theoretical model and also lacked key
components known to invigorate cessation (e.g, preparing to quit, etc.). There is still much to
be learned from this very simple technology with its minimal content. We encourage future
trials to collect data about the mechanisms of action so that these may be included in future
meta-analyses.

Aside from SMS USA, the studies used passive, low-contact control groups that may not
have been blinded to their condition. Understanding how these programs compare to more
active controls, including perhaps other smoking cessation programs (e.g., telephone quit
lines), would help contextualize the relative impact of mobile health programming compared
to other evidence-based smoking cessation options. Future research could also examine the
potential impact of different frequencies and intensities of text messaging-based
interventions on cessation rates.
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Conclusion

In one of the first integrative data analyses of text messaging-based smoking cessation
programming, multi-national data suggest that text messaging-based smoking cessation
programs increase the chance of quitting. Efforts to expand these low-cost and scalable
programs to other countries appear warranted, but should be combined with ongoing
evaluation of impact. As the field of public health moves from proving the effectiveness of
text messaging-based programs to exploring their optimization for specific population
groups, an important next step will be to identify differences in effects. Such information
could inform the development of interventions in different contexts and for priority groups,
such as pregnant women, underserved populations, and individuals of low SES.
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Highlights

This is the first multi-national, integrative data analysis of mHealth
cessation programs.

Cessation rates both short- and longer-term were higher for
intervention than control.

Increased short-term cessation in the control groups was noted across
studies.

Cessation rates were largely similar across subgroups suggesting
similar effects.

Efforts to expand mHealth cessation programs to additional countries
appear warranted.
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Trials Sample Size 0Odds Ratio 95% CI
Treatment  Control

TEXT2Quit 262 241 |

sToMP| 852 853 e

SMS_USA 101 63 L
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TEXT2STOP| 2911 2881 1

Overall 4202 4113 ‘

3

Favours Control
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Figure 1. Forest plot of per-program adjusted odds ratios associated with 7-day continuous
abstinence at 4 weeks post-quit

Prev Med. Author manuscript; available in PMC 2017 August 01.




Page 15

Ybarra et al.

Aob-aaljexows//:dny
1SIA 01 Jasn Buibeinodsus
sabessal 1xa) [euoIseddO

Bunjows 03
pate[aIun SaaMm OM}
Alans abessaw auQ

ainyooug Bumind

‘Buiminb ur 1sisse 03 ssaully pue
daajs Buinosdwi Jo suyauaq syl
UO PasnI0y JusIU0Y ‘safiessalu
welboud yo Aouanbaiy pue
Jaguinu uo paydrew-uonuany

Buninb
0} pPajejaiun syaam
oM] AJane abessal suQ

dnoub josruoosuostredwo)

jueuBaid Buiag 10N

110

asn |euosJad
10 SS3IPPE [1eW? Uy

ssau||l
SNOLISS 10 21U0IYD ON

18410 weoubis
© Aq snyels uonessad Buryows
JO UONEIILLIAA 0] 3310y

10

ueld Buibessaw 1xa)
pajwiun ue ui pajjoiul

ueyd
Buibessaw 1xa1 payiwijun ue ul
1104ud 03 Buiuueld Jo Ajpuaiing

ue|d 1xa]

asn |euosJad
Joy auoyd |89 e Bulumo

auoyd
ajigow e Bulumo

auoyd ajigqow e Bulumo

auoyd ajigqow e Bulumo

auoyd a]1qowW UOJePOA
© JO JBUMO JUBLIND

auoyd jo adA1

Jeak
1sed ay} ur abessaw 1xa)
T 1Se3] 18 PaAIadal 40 Juas

sabessaw
9A18231 pUE PUSs 01 3|V

sabessaw
9AI8031 PUB PUBS 0} 3|V

Audeljiwey 1xa L

'S'’nayl
u1 Buinll ‘Bunjeads-ysijbu3

MM 8yp ut Buingg
‘Buryeads-ysijbug

Aoyin] ‘erequy
ur Buiail ‘Buiyeads-ysiunt

SN
ayp u1 Buial ‘Buieads-ys1jbug

puefeaz maN Ul
Buia ‘Bureads-ys1jbug

AKouapisai/abenbue]

yruow 1xau
ay1 ul buminb ui paisalau|

Yuow
1X3U 8y} ul Burjows

3nb o1 1dwane
Ue aew o1 Buljjipm

sAep GT 1xau ay1 u1 Buminb
noge Buuiyy A|snoLss

sAep 0g 1xau ay3 ul Buminb
noge Buuiyy A|snoLss

Buminb ui paisaiaiu|

uonuaul Bumind

Aep e sanaebio
alow Jo aAly Burjows

Ajrep sanatehio
Bursjows Apusind

slayjows Ajreq

(319am /sAep 9 1se3)
1e uo Aepyy 1sea) 1e) aam Jad
alow Jo sapateblo yz Bunjows

Ajrep sanatebio
Bursjows Apusuind

Aouanbauy Bupjows

19p|0 10 8T paby

19p|o
10 s1eak 9T paby

19p|0 10 s1eak gT paby

sIeak Gz pue T UsaMmiaq paby

19p|0 pue sIeak 9T paby

aby | e840 uoisnjou|

(T¥z =) dnoib jonuod
10 (g9 =) uonuaAlaul
ay1 01 paziwopuel

alam syuedioied €0g

(188'z =v) dnoib
1043u02 40 (TT6'C
=(/) UOIUBAIRIUI B}
0} pPaziwopues 3Iam
syuedioied z6.'S

(52 =w) dnoib j01u02
10 (9/ =) uonuaAlauI
a1 0] paziwopuel
aJam syuedioned TGT

(€9
=v) dnoub j013u09 Jo (TOT =)
UOIIUBAJSIUI B} 0} paziwopuel

a1aMm syjnpe BunoA 9T

(e68 =) dnoub jonuod
10 (€68 = ) uonuaAIUL
3y 0] paziwopuel

alam syuedionted Go.'T

sjuedionied

(€07 ‘99'T) 652

(v7'€ '09'7) 66°C

(95 ‘'9t°0) 80'T

(€T '90'T) 60°C

(os€‘cro)eLe

(1D 9%%56) oney sppo

»xx0T'C »xxEV'C L[0T *x19'T *»xxEC'C oney xsiy
UO011BSS30 Pa1I0dau-§|3S Xaam-
¢10¢ 6002-800¢ ¢10¢ ¢10¢ €00¢-100¢ papialy Jean
HNOZIXSL doiszixa AaManL SINS VSN SNS dINOLS

Author Manuscript

T alqeL

Author Manuscript

(g = u) sa1pms uonessa) Bunjows Jo uondiidsag

Author Manuscript

Author Manuscript

available in PMC 2017 August 01.

Prev Med. Author manuscript


http://smokefree.gov

Page 16

Ybarra et al.

02T Aldrewixolddy 98T 02T Ajdrewixolddy o1 Algrewixolddy 86T Algrewixolddy (weaboud 8109) sabessaw Jo JaquinN
(Buryyed (Buryred
syjuow € uo Buipuadap) syasm 9 uo Buipuadap) syasm 9 S)oaM 9z uoneang
skep skep
uowyy | € A1ens T :syeem 9z-g € AI9Na T :$X0aM pZ-§ 1nb-1so0d s)aaMm +§

MM /T :1nb-1sod syaam
+€ MMW/E HUnb-1sod syeam

>am 1se| ay Ui Aep/T
01 Aep/9 wo.y paonpal

9aMm Ise| ay}
ur Aep/T 01 Aep/9 wolj paonpal

€-2 '7€ :unb-1s0d YoM\ Kep/g-¢ uay} ‘Aep unb uo Aep/g uay} ‘Aep unb uo Aep/g Kep/g 1Inb-1s0d syjeam ¥
oam/og :Aep
1nb 0} Joud 4aap Maam Aepnixa) z-T Aep/sixal AKepaxal

/S1xa1 8 :unb-a1d syeam -z :unb-aid syeam g-T G-¢ :unb-aid sy@am g | Aep/sixal G-€ :1inb-aid syeam g 2-T :unb-aid syeam g-T unb-aid 3|Npaydas
snyeis Buijows
X 1nb-1sod Aep-, pue Aep-g Maam 1nb Buunp Ajreg uo ul »98y2 0} sebessa
X X X X weuBoad asdejey
Adesay) uswaoe|dau
aunoolu 7 autjdjay
X X X X X J0 85N sajowoud
pasn suoledIpawW ‘panes 1nb-1sod 1nb-1sod
Asuow “Japusb ‘Loddns (ybram “63) pue ‘asdejal ‘ynb are| ‘unb pue ‘asdejal ‘ynb are| ‘unb
1e120s ‘s1966141 ‘suoseas auljaseq Je sulsouod | Apres ‘unb-aid 03 Huiploaoe Ajrea ‘unb-aid 03 Buiploooe (aybram “6°8) auljaseq 1e
‘sjeof 0} pazijeuosiad 0} Pazi|euosiad sabueyo abessaw Jo adAL sabueyo abessaw Jo adAL SUIaou0d 0} Pazifeuoslad Buraofrel
uonoeIsip
X X 104 safessawl eIALILL
X X X sazzinb 79 sjjod
X (pasanbai 41) X Appng 1InO
Buineas ybnoayy
X X X X 196 01 sdiy puewsap-uo
X X X X X s1oey Bupjows
sdi} 7 uoneAoW
X X X X X ‘140ddns uonessa) sjusuodwo)d
¢102 6002-8002 ¢102 ¢102 €002-T002 pap|ay Jesp
HNOZIXaL doiszixa AospanL SINS VSN SNS dNOLS

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Prev Med. Author manuscript; available in PMC 2017 August 01.



Page 17

Ybarra et al.

"3]Ce|1eAR 10U 8Je sainsesw ‘ajqealjdde Jou = wN

VN VN (¥9) 8y (€'98) 2v (61) 2T (8'61) 02 (T'v1) ¥€ (8'6T) 25 (959  (rer) ot (62t)6ST  (0°2T) 022 Buissin
M\ VN (L'0g) €2 (9'7¢) ve (8'09) z¢ (ovv) sy (0'99) 65T (or) ezt (9el) 829 (9'8S) 66V (e'89) ey (5'€S) 169 Bunjows
wN wN (€9) v (cen) o1 (coe) 6T (9'5¢) 98 (6'6T) 81 (zee) L8 (881) 091 (62) Lve (881) 1€ (¥'62) 08E Bunjows und
22T=N  I6ZT=N (dd) sywuow g
(62) v8 (82) z8 (02) 6T (e22) LT (Lzn) 8 (6€T) ¥T (s6) €¢ (281) 6 (T'v) 6e (¥'q) ov (o) s9t1 (0's) 802 Buissin
(5'58) €9ve (69) 600C (v9) 8v (509) 9v (€09) 8¢ (9zv)er (650 €8t (gog)eet  (re8)60L  (199)€9s  (L€8) Tvve  (5'99) v6LC Bunjows
(9'T1) vEE (z'82) 0z8 (9m) 21T (Tm) et (L2 11 (9ev) v (5'v1) ¢ (Goe)og  (8er) 60T (9'82) EvE (e'2t) 205 (9'82) 00ZT Buryows und
(dd) sxtoam ¥
(%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u $8W00IN0 BuBjows
(o (o (0o o (o (0o (o (Mo (zee)stz  (6'Se) 122 (zg) a1z (e'9) T2z Buissin
(e'98) T29T  (2'99) Lg£9T (2'05) 8¢ (2'69) €5 (zev) 1€ (5'v8) 55 (6'9¢) 68 (2e)16  (pee)68z (7€) 292 (€'08) 890  (2'0S) 6012 ubiH
(Lev)oger  (8ev) vieT (e'6v) L€ (e0e) €2 (809) € (ssy)or  (rg9)est (e9)go1  (somieve  (Lezw)voe  (Svv) 0e8T  (9vh) 28T Mo
S3s
(sv) 9621  (8'7Y) €0OET (ze) ve (9v) se (r'vv) 82 (oev) vv  (8'29) 0ST (289)osT  (¢'89)z6v  (185)00S  (58¥) G66T  (T'6Y) 290C aewa
(%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (%) u (96) v sonsuisioeIRyd d1ydeiBowsq
(8v'2) 897 (8v'2) L9 (6v'1)96'T  (G2T) /8T  (€ze)ese  (902) 26 (ee2) €'g (8z2)9es  (ezo)esy (912 9% W ey  (evd) €9v 21095 WoJjsiobeq
(¥6'2) 197 (zv'6) 90'G (esT)oez  (19T)8ec  (69T) 29z  (191)99¢ (¥T'9T) 68'9 (Lonves (eve)sre (852 voe (98'2)sevy  (L18)8SY sidwaye 3nb snoinsid
(60TT) 8E'9  (86'0T) T€'9E  (T€°0T) ¥9'Ge  (166) €19 (2T2)95Te (TT2)€9Te  (901)€5Ge  (cL01) 68'SE  (€98) v9vz (8,8)98%z (19TT)99°€e  (ISTT) 9°€E abvy
@s)nw @s)w @s)w @s)w @s)w @s)w @s)w @s)w @s)w @s)w @s)w @s)w Joineyag Bunyows
188'7=N T16'7=N SL=N 9L=N €9=N T0T=N Wz =N 29z=N €58 =N 258 =N ETTY=N NOHNN
|0Juod juswiead] |0Jlu0)d juswiyead] |041U0D juswieal] |0Juod juswiead] |0Juo)d Juswijeald | |041U0D juswieal]
(z62' = N) dorszixa (TGT = N) AXanL SINS (#9T = N) VSN SINS (€0 = N) UndOZIXaL (S0.'T =N) dINOLS (51€'8 = N) I1R4300
SaIpNIS SS0JJe puR UIYLM SI11sIa810edeyd Juedionaed
¢ d|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Prev Med. Author manuscript; available in PMC 2017 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ybarra et al.
Table 3
Self-reported abstinence across studies

Timeframe aOR (95% ClI)  pvalue aRR (95% ClI) p value

4-weeks post quit (7= 8,315)
Intervention 2.89 (2.57,3.26) <0.0001 2.34(2.12, 2.58) <0.0001
Age (in years) 1.01(1.01,1.02) <0.0001 1.01(1.006,1.014) <0.0001
Female 0.99 (0.88,1.11) 0.8124 0.99 (0.91, 1.08) 0.7904
High SES 0.94 (0.84,1.06) 0.2971 0.96 (0.88, 1.04) 0.3064
Previous quit attempts ~ 1.00 (0.99, 1.01)  0.7199 1.00 (0.99, 1.004) 0.7549
Fagerstrom score 0.98 (0.96,1.00) 0.0748 0.98 (0.97, 1.00) 0.0640

3 months post-quit (7= 2,523)
Intervention 1.88(1.53,2.31) <0.0001 1.60(1.37,1.87) < 0.0001
Age (in years) 0.99 (0.98,1.00) 0.0862  0.99 (0.98, 1.00) 0.0715
Female 1.03(0.83,1.27) 0.8140 1.02 (0.87,1.19) 0.8426
High SES 0.93(0.75,1.15) 04935  0.95(0.81,1.12) 0.5420
Previous quit attempts ~ 1.00 (0.98, 1.02)  0.8292 1.00 (0.98, 1.01) 0.8523
Fagerstrom score 0.96 (0.92,1.01) 0.0967 0.97 (0.94, 1.01) 0.1139

Prev Med. Author manuscript; available in PMC 2017 August 01.

Page 18

aOR = adjusted Odds Ratio; aRR = adjusted Risk Ratio. Six multivariate models are shown: two for each time point, one for odds and the other for
risk ratio. Point estimates are adjusted for the five covariates included in the model
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