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Effectiveness of Short Message Service Text-Based Smoking
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Jim McCambridge, PhD; Preben Bendtsen, PhD

IMPORTANCE Smoking is globally the most important preventable cause of ill health and
death. Mobile telephone interventions and, in particular, short message service (SMS) text
messaging, have the potential to overcome access barriers to traditional health services, not
least among young people.

OBJECTIVE To determine the effectiveness of a text-based smoking cessation intervention
among young people.

DESIGN, SETTING, AND PARTICIPANTS A single-blind, 2-arm, randomized clinical trial (Nicotine
Exit [NEXit]) was conducted from October 23, 2014, to April 17, 2015; data analysis was
performed from April 23, 2014, to May 22, 2015. Participants included daily or weekly
smokers willing to set a quit date within 1 month of enrollment. The study used email to invite
all college and university students throughout Sweden to participate.

INTERVENTIONS The NEXit core program is initiated with a 1- to 4-week motivational phase
during which participants can choose to set a stop date. The intervention group then received
157 text messages based on components of effective smoking cessation interventions for 12
weeks. The control group received 1 text every 2 weeks thanking them for participating in the
study, with delayed access to the intervention.

MAIN OUTCOMES AND MEASURES The primary outcomes were self-reported prolonged
abstinence (not having smoked >5 cigarettes over the past 8 weeks) and 4-week point
prevalence of complete smoking cessation shortly after the completion of the intervention
(approximately 4 months after the quit date).

RESULTS A total of 1590 participants, mainly between 21 and 30 years of age, were
randomized into the study; 827 (573 [69.3%] women) were allocated to the intervention
group and 763 (522 [68.4%] women) were included in the control group. Primary outcome
data were available for 783 (94.7%) of the intervention group and 719 (94.2%) of the control
group. At baseline, participants were smoking a median (range) of 63 (1-238) and 70 (2-280)
cigarettes per week, respectively. Eight-week prolonged abstinence was reported by 203
participants (25.9%) in the intervention group and 105 (14.6%) in the control group; 4-week
point prevalence of complete cessation was reported by 161 (20.6%) and 102 (14.2%)
participants, respectively, a mean (SD) of 3.9 (0.37) months after the quit date. The adjusted
odds ratios (95% CIs) for these findings were 2.05 (1.57-2.67) and 1.56 (1.19-2.05),
respectively.

CONCLUSIONS AND RELEVANCE With the limitation of assessing only the short-term effect of
the intervention, the effects observed in this trial are comparable with those for traditional
smoking cessation interventions. The simple NEXit intervention has the potential to improve
the uptake of effective smoking cessation interventions.
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S moking is responsible for more than 60 diseases and is
globally the most important preventable cause of ill
health and death. For every death related to smoking,

more than 20 additional individuals will have at least 1 seri-
ous smoking-related illness.1

Tobacco is responsible for approximately 9.6% of the total
disease burden in Sweden.2 Approximately 6000 people die
every year in Sweden of diseases associated with smoking.1

Thousands of young people in Sweden start smoking each year.
Tobacco use increases with age, and the earlier one starts smok-
ing, the higher the risks of becoming addicted to nicotine and
developing illnesses due to smoking.3 According to national
surveys,4 the prevalence of daily smoking among young people
between ages 16 and 29 years has been stable in the past 5 years
in Sweden at approximately 11% to 13% among women and 7%
to 10% among men. Most smokers start in their teens, and, over
the course of a year, most young smokers want to quit or cut
down.5,6 There is limited evidence on effective smoking ces-
sation interventions among young people, and the younger
population is less likely to seek treatment compared with older
adults.2,7,8 Consequently, there is a need to increase interven-
tions and develop attractive, effective programs that are ca-
pable of reaching underserved populations, such as young
smokers.8,9 Apart from having the lowest smoking preva-
lence, Sweden is typical of other high-income countries in these
respects.10

The rapid increase in the number of people owning a
mobile telephone has led to new applications in self-man-
agement of chronic diseases and behavioral change inter-
ventions, particularly for SMS (short message service) text mes-
sage–based services.9,11-13 Furthermore, mobile telephone
interventions could overcome access barriers to traditional
health services. Research on smoking cessation interventions
using text messaging on mobile telephones is scarce and shows
a mixed picture of effectiveness; most trials are pilot studies or
are underpowered. A Cochrane review13 from 2012 included 5
trials with more than 9000 participants, and a significant long-
term quit rate compared with a control program was seen (rela-
tive risk [RR], 1.71; 95% CI, 1.47-1.99). The review included a large
trial that found a significant 6-month smoking cessation ben-
efit of the intervention (RR, 2.20; 95% CI, 1.80-2.68). How-
ever, this trial and most others included all age groups. In ad-
dition, not all steps were automated, because eligibility and
baseline data were collected by telephone. In a more recent
review,12a total of 13 studies were included in a meta-analysis
of the efficacy of SMS text message–based smoking cessation
interventions. The studies included in the meta-analysis were
homogeneous, and odds ratios (ORs) suggested that text-
based interventions generally increased quit rates compared
with control interventions (OR, 1.35; 95% CI, 1.23-1.48). The
meta-analysis also considered the content and structure of the
interventions, and the pooled results indicated that more ad-
vanced technical interventions in addition to text messaging,
including dynamic messaging that tracks pending answers to
specific questions, tailoring messages to the individual
participant, specific assessment messages requesting a re-
sponse, and the provision of peer-to-peer support, did not sig-
nificantly affect the effectiveness of text-based interventions.12

Therefore, an important research issue to be addressed is
whether a simple, text-based smoking intervention, offering
only one-way communication, is sufficient to accomplish
smoking cessation. In this trial, we report on the effects of a
simple SMS text message–based smoking cessation interven-
tion targeting young adults in Sweden.

Methods
Study Design and Participants
NicotineExit (NEXit)wasasingle-blind,2-arm,randomizedclini-
cal trial of an SMS text–based messaging smoking cessation
intervention in which participants were randomized to an
immediate-intervention or a delayed-intervention (control)
group. The study was undertaken simultaneously in 25 stu-
dent health care centers at all universities and colleges in
Sweden except one university (Luleå University of Technol-
ogy), which participated in a pilot study undertaken to refine
trial procedures. Recruitment of participants was completed
over a 3-week period (October 23 to November 13, 2014).14

The study was approved by the Regional Ethical Committee
in Linköping, Sweden. The complete trial protocol is included
in Supplement 1.

Eligible participants were students who were daily or
weekly smokers and were willing to set a quit date for smok-
ing cessation within the 4 weeks following enrollment.14 They
indicated their interest by either responding to an email invi-
tation or by sending an SMS text message to a dedicated tele-
phone number, after which they received an email on how to
register for the trial. Participants provided informed consent
by clicking on a link in the email invitation; they were then re-
ferred to a baseline assessment page. The participants did not
receive financial compensation. Follow-up was performed from
March 6 to April 17, 2015.14

Invitations to participate were emailed over a 1-week pe-
riod. Individuals consenting and randomized to the interven-
tion could set a quit date 1 to 4 weeks after being exposed to
preparatory content before the 12-week core program (see In-
terventions subsection below). Quit dates were thus set be-
tween 1 and 7 weeks after the initial invitation, and follow-up
invitations were emailed 19 weeks after the initial recruit-
ment email. The follow-up assessment was undertaken a mean
(SD) of 3.9 (0.37) months after the quit date and thus assessed
the short-term effect of the intervention. Because the study
used a delayed-intervention (control) group design, ethical rea-
sons limited the delay time.

Randomization and Blinding
After answering the baseline questionnaire and confirming
their telephone numbers, participants were immediately
randomized to the intervention group or the delayed-
intervention group (Figure). Randomization was fully com-
puterized and automated, used no blocks or strata, and allo-
cated each participant a number 1 or 2 with equal probability
using Java’s built-in random number generator (java.util
.Random; https://docs.oracle.com/javase/7/docs/api/java/util
/Random.html). Participants in both groups were aware
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that they were participating in a trial and that they had been
randomized to the intervention or control group. After the
4-month follow-up period, the control group received access
to the intervention.

Interventions
We developed the messages in our intervention based on ex-
isting evidence-based practice, including components derived
from expert guidance and official smoking cessation manuals
recommended in Sweden (http://dok.slso.sll.se/CES/FHG
/Tobak/Rapporter/srl-behandlingsupplagg-och-rutiner.2013
_4.2014.pdf). We included key elements from previous text-
based interventions and Internet-based interventions (http:
//www.viss.nu/Global/Bilagor/Tobaksavvanjning_0709
.pdf).13,15-18 The intervention included elements such as making
a public declaration about quitting (ie, telling friends about the
quit attempt), asking friends and relatives for support, using
problem-solving tips and distraction techniques, and the option
to text for more help if craving to smoke or smoking (eMethods
in Supplement 2).19

The NEXit core program lasts 12 weeks and is preceded by
a 1- to 4-week motivational phase during which participants
can choose to set a stop date. If the participants did not set a
stop date within 4 weeks, they had agreed at the outset to try
to stop at this time. The 12-week core program consists of 157
text messages, with the option to request extra messages when
having cravings to smoke, relapse, or concerns about weight
gain. The participants received 4 to 5 text messages per day
in the first week, followed by a decreasing number of mes-

sages throughout the 12-week intervention.14 Both the inter-
vention and control groups received text messages every 2
weeks thanking them for participating in the study.

Outcomes
The first primary outcome followed the Russell standard defi-
nition of prolonged abstinence since the quit date20 (restrict-
ing abstinence to the last 8 weeks of the 12-week interven-
tion, thus allowing a grace period and applying the usual
threshold of not smoking >5 cigarettes during the 8-week pe-
riod). We calculated follow-up duration as the time since the
quit date, departing from the Russell standard definition in the
absence of biochemical verification since that approach was
designed for studies with face-to-fact contact. The times-
cales for follow-up were constrained by university term dates.
The second primary outcome was 4-week point prevalence of
not having smoked a single cigarette at the time of follow-up
(ie, immediately after the intervention period). This time was
chosen to capture delayed effects of the intervention as sug-
gested by the Society for Research on Nicotine and
Tobacco21and used in previous studies.11,15,16,22,23

There were 4 secondary outcomes. These outcomes in-
cluded (1) self-reported, 7-day point prevalence of smoking ab-
stinence (defined as not smoking any cigarettes in the past 7
days)15,16,22,23; (2) mean number of quit attempts since taking
part in the study23; (3) number of uses of other smoking ces-
sation services (eg, prescribed medication including nicotine
replacement, counseling, using telephone quitlines, or any
other forms of professional help) since the first invitation to

Figure. CONSORT Flowchart

226 995 Students invited to participate

1950 Completed baseline assessment

225 045 Excluded
195 674 No response

27 083 Nonsmokers
2288 Smokers declined

360 Excluded
246 Did not send telephone

number
80 Did not confirm telephone

number
34 Did not fulfill inclusion

criteria

763 Analyzed
719 Included in primary outcome analysis
429 Included in secondary outcome analysis

44 Lost to follow-up

827 Analyzed
783 Included in primary outcome analysis
557 Included in secondary outcome analysis

44 Lost to follow-up

827 Included in 3-mo follow-up 763 Included in 3-mo follow-up

763 Allocated to control group
0 Withdrew during study

827 Allocated to intervention group
172 Did not receive entire intervention
132 Withdrew after setting a quit date

during intervention
40 Withdrew before setting a quit date 

during intervention

1590 Randomized

Steps of recruitment, number who
dropped out, and proportion of
participants included in follow-up are
presented.
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the study15; and (4) the number of cigarettes smoked weekly
among participants still smoking at the time of follow-up.23

For the 4-month follow-up, a link to an electronic fol-
low-up questionnaire was emailed to all participants. Ini-
tially, 2 reminders were sent to nonresponders 1 week apart.
To minimize attrition, nonresponders received additional email
reminders every other day for 6 days (ie, 3 emails). If still not
responding, these participants received a text message
every other day for 6 days (ie, 3 texts) with only 2 questions
capturing the 2 primary outcome measures. Those still not re-
sponding were telephoned a maximum of 10 times per par-
ticipant, again assessing only the 2 primary outcomes. To aid
in follow-up, participants were told that they would be en-
tered into a lottery for 1 of 2 iPads (Apple Corp) after answer-
ing the follow-up questionnaire.

Sample Size
Based on previous studies,15,16we expected an absolute dif-
ference of 5% in cessation rates between the intervention and
control groups (with 10% quitting in the intervention group and
5% in the control group).

To achieve 80% power with a significance level of P ≤ .05
(2-sided) and correction for continuity, a sample size of 474 par-
ticipants is needed in each group. If there is 30% attrition in
the follow-up measurement, the number needed in each group
is 677 and the total required sample size is 1354. The allow-
ance for attrition was deliberately conservative. All trial pro-
cedures were automated and implemented simultaneously for
all participants (ie, intervention and control). A minority of uni-
versity students in Sweden are smokers, and not all of the
smokers are willing to participate in research. On the basis of
a pilot study in one university not included in this study, we
estimated the total number of invitations needed to recruit the
required sample size. The sample size achieved was greater
than required, indicating a slightly higher participation rate in
the trial compared with the pilot study (0.9% vs 0.7%).

Statistical Analysis
The data analysis conformed to the prespecified statistical
analysis plan as published in the trial protocol.14 Following the
intention-to-treat analysis strategy, all primary analyses in-
cluded only participants with follow-up data in their groups
as randomized, thus assuming absent data to be missing at
random (MAR). However, subsequent sensitivity analyses in-
cluded all randomized participants to explore different as-
sumptions about the missing data.24

Continuous variables were summarized with descrip-
tive statistics (number and mean [SD] for data with normal
distribution or median [interquartile range] for nonnormally
distributed data). Frequency counts and percentages of par-
ticipants within each category were calculated for categori-
cal data.

The binary outcomes of self-reported 8-week prolonged
abstinence, 4-week point prevalence of complete smoking ces-
sation, and 7-day point prevalence of smoking abstinence were
analyzed by logistic regression, and the results are presented
as ORs (95% CIs). The number of quit attempts and number
of uses of other smoking cessation services were analyzed by

negative binomial regression, and the results are presented as
ratios of means (95% CIs). The number of cigarettes smoked
weekly was analyzed by logarithmic transformation and lin-
ear regression, and the results are presented as the ratio of geo-
metric means (95% CIs).

All regression analyses were adjusted for the following
baseline variables: sex, years of smoking, mean number of ciga-
rettes smoked weekly, severity of dependence as measured by
the Fagerström Nicotine Dependence Scale,25 and amount of
snus used at baseline. Effect modification analyses were per-
formed for the 2 primary outcomes and the following poten-
tial effect modifiers that were measured at baseline: sex, mean
number of cigarettes smoked weekly, amount of snus used
weekly, and severity of dependence as measured by the
Fagerström Nicotine Dependence Scale. Each effect modifi-
cation analysis was performed by comparing adjusted
logistic regression models excluding and including the
interaction parameter using the likelihood ratio test. All
tests were 2-sided with a 5% level of significance. A
reviewer requested an additional, nonprespecified, effect
modification analysis for frequency of smoking at baseline
(daily vs weekly smoking); this analysis included the ran-
domized group, the dichotomous measures of frequency of
smoking at baseline and their interaction, and the adjust-
ment variables listed above.

Sensitivity Analysis
A sensitivity analysis explored the effects of departures from
the MAR assumption in the main analysis.24,26,27 As sug-
gested by Jackson et al,27 we quantified departures from the
MAR assumption by the informative missing OR (IMOR). We
assumed that the IMOR was the same in each randomized
group and we varied the IMOR over the range 0.5 to 1.0. If 10%
of the observed data are on abstinence from cigarettes, this
range implies that the abstinence factor is responsible for 5%
to 10% of the missing data. We also set the IMOR to be 0 (miss-
ing = smoking, the Russell standard).20 Furthermore, we used
data on the number of follow-up emails, texts, and telephone
calls needed before an individual responded to explore the
plausibility of the MAR assumption: first by exploring the as-
sociation between quitting and the number of follow-up at-
tempts needed, and then by fitting the repeated-attempts
model of Jackson et al,26,27 which allowed us to estimate the
degree of departure from MAR and to adjust for departure from
MAR. Data analysis was performed from April 27 to May 22,
2015; SPSS, version 23 (IBM Corp) and Stata, version 13 (Stata-
Corp) were used to conduct the analyses.

Results
A total of 1590 participants were randomly assigned: 827
(52.0%) to the NEXit intervention group (573 [69.3%] wom-
en) and 763 (48.0%) to the control group (522 [68.4%] wom-
en) (Figure). A summary of the participants’ characteristics at
baseline is given in Table 1. There were no significant differ-
ences in any of the sociodemographic characteristics or smok-
ing variables.
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Outcome Analyses
The primary outcome analysis was done on a total of 783
(94.7%) randomized participants in the intervention group and
719 (94.2%) in the control group. The number of participants
who achieved 8 weeks of prolonged abstinence at the 4-month
follow-up (having smoked ≤5 cigarettes during this time) was
203 (25.9%) in the intervention group and 105 (14.6%) in the
control group (adjusted OR, 2.05; 95% CI, 1.57-2.67). The
4-week point prevalence of complete smoking cessation oc-
curred in 161 (20.6%) vs 102 (14.2%) participants (adjusted OR,
1.56; 95% CI, 1.19-2.05) (Table 2). No evidence of effect modi-
fication was shown for either primary outcome (P values
between 0.13 and 0.58).

Secondary outcome data were available only for partici-
pants completing the follow-up questionnaire by email, and
included 557 (67.4%) of the participants in the intervention
group and 429 (56.2%) in the control group (χ 2

1 = 20.86;
P < .001). There were 377 (67.7%) smokers remaining in the in-
tervention group and 361 (84.1%) in the control group (Table 2).

Sensitivity Analysis
Sensitivity analyses explored the effects of departures from the
MAR assumption on the primary outcomes. Varying the IMOR,
or using missing = smoking, changed the estimated ORs by less
than 0.01. The repeated-attempts model suggested that the
IMOR was 0.3 to 0.6 in the control arm and 0.7 to 1.4 in the
intervention arm and gave ORs (95% CIs) of 1.82 (1.39-2.38) for
8 weeks of prolonged abstinence and 1.44 (0.09-1.91) for 4-week
point prevalence of complete smoking cessation. Further de-
tails are provided in the eTable in Supplement 2.

Post Hoc Analyses
There was no evidence of effect modification of frequency of
smoking at baseline (daily vs weekly smoking) on self-
reported abstinence (P = .79) or on self-reported, 4-week point
prevalence of complete smoking cessation (P = .48). A total of
257 (31.1%) of the participants in the intervention group re-
quested extra messages. Of these, 128 (49.8%) requested 1 ex-
tra message; the remainder made use of the function a mean
(SD) of 3.4 (2.1) times (range, 2-13 times). Only 1 of the 6 out-
comes (number of quit attempts) had a statistically signifi-
cant difference between those who requested extra mes-
sages and those who did not request extra messages (mean [SD]
quit attempts, 2.81 [2.87] vs 2.14 [2.29]; P = .01).

Discussion
The NEXit text-message intervention approximately doubled
the rate of prolonged abstinence (allowing occasional lapses) at
the 4-month follow-up, with a risk difference of 11.3% (num-
ber needed to treat, 9). The risk difference was somewhat smaller
(6.4%) for the 4-week point prevalence of complete smoking ces-
sation, increasing the number needed to treat to 16.

Sensitivity analyses allowing for different IMOR values for
the 2 primary outcomes showed similar results, which re-
mained statistically significant, thus providing strong sup-
port for an intervention effect. The intervention group also did

better than the control group on all secondary outcomes in the
main analyses, with an RR difference of 16.4% and number
needed to treat of 6 for the 7-day complete smoking cessation
outcome. Accounting for multiplicity of outcomes by apply-
ing a Bonferroni correction to the primary outcomes alone, to
the secondary outcomes alone, or even to the combined sets
made no difference to the study findings, all of which re-
mained statistically significant.

A major strength of this study is the low rate of attrition
for the primary outcomes. Large numbers of individuals were
randomized using a fully automated system that cannot be sub-
verted and does not involve initial personal contact, as used
in previous studies.15,16 Limitations of the study include the

Table 1. Baseline Characteristics of the Participants in the Intervention
and Control Groups

Variables

No. (%)
Intervention
(n = 827)

Control
(n = 763)

Female sex 573 (69.3) 522 (68.4)

Age, y

<21 70 (8.5) 74 (9.7)

21-25 372 (45.0) 326 (42.7)

26-30 181 (21.9) 176 (23.1)

≥31 204 (24.7) 187 (24.5)

Unmarried 524 (63.4) 459 (60.2)

Duration of smoking, median (IQR), y 8 (5-13) 8 (5-13)

No. of cigarettes per weeka 803 Participants 746 Participants

Geometric mean (SD)b 48.13 (43.32) 48.40 (44.79)

Median (range) 63 (1-238) 70 (2-280)

Using snus 194 (23.5) 169 (22.1)

Fagerström Nicotine Dependence
Scale25a

803 Participants 746 Participants

Score 0-10, median (IQR) 3 (1-5) 3 (1-5)

Nondependent (0-1) 182 (22.7) 171 (22.9)

Low dependence (1-2) 205 (25.5) 168 (22.5)

Moderately dependent (3-5) 277 (34.5) 278 (37.3)

Highly dependent (6-8) 135 (16.8) 126 (16.9)

Very highly dependent (9-10) 4 (0.5) 3 (0.4)

Importance of quitting, median (IQR)c 9 (7-10) 9 (8-10)

Quit attempts, median (IQR) 3 (1-4) 3 (1-5)

Previous use of nicotine replacement
therapies, median (IQR)

0 (0-2) 0 (0-2)

Previously use of prescribed cessation
drugs

45 (5.4) 52 (6.8)

Previous cessation counseling
experience

40 (4.8) 48 (6.3)

Current cessation counseling 6 (0.7) 7 (0.9)

Previous contact with national
telephone quitline

35 (4.2) 31 (4.1)

Abbreviation: IQR, interquartile range (lower [25th percentile] to upper
[75th percentile] quartiles).
a A total of 1549 participants were included in the analysis of this variable

(41 participants did not state how many cigarettes they smoked). For other
variables, percentages were based on the sample sizes in the column
headings.

b Approximate SD back calculated from the log scale.
c Assessed on a scale of 1 (not important) to 10 (very important).
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reliance on self-reported smoking data in our approach to out-
come evaluation. The Society for Research on Nicotine and
Tobacco21 recommends that, in population-based studies with
limited face-to-face contact, it is neither required nor desir-
able to use biochemical verification. Recruiting only young
adults studying at universities is another limitation, and we
do not suggest that the observed effects will be found in non-
students or in other age groups, even though 2 large previous
studies15,16 did not find any significant difference between age
groups. Another limitation is that we do not have long-term
follow-up outcomes; we hypothesized that if the interven-
tion did not have any short-term effect, it would not have any
long-term effect. Thus, the durability of these effects is un-
clear. We also did not incorporate a trial-based health eco-
nomic evaluation. There were significant levels of attrition for
the secondary outcomes, and this was significantly different
(P < .001) between the groups. We thus recommend caution
in the interpretation of these secondary outcomes, mindful of
the risk of bias.

The structure and content of text-based smoking cessa-
tion interventions vary considerably. A recent meta-analysis12

of SMS text message–based interventions for smoking cessa-
tion including 13 studies found that, in most cases, less tech-
nically complex interventions performed as well as the more
technically advanced interventions. The structure and con-
tent of the NEXit intervention differs somewhat from most of
the previous text-based interventions; for example, the struc-
ture of our study was less complex without using personal-
ized messages and it was shorter, lasting for 3 months as op-
posed to the 6-month program used in most previous trials.12

Despite these differences, our study showed no attenuation
in risk difference compared with 2 larger studies15,16 of 6-month
intervention that included more technically advanced fea-
tures, such as personalized messages and peer-to-peer sup-
port. The first study15 reported risk differences for not smok-
ing during the last 7 days of 5.9% and during the last 4 weeks
of 6.3% compared with 16.9% and 6.4%, respectively, ob-
served in the present study. The second study16 reported a risk
difference of 15.3% for not smoking in the last 7 days, after 6
weeks of follow-up.

In a recent meta-analytic review12 of the effectiveness of
SMS text-message interventions for smoking cessation, 13 stud-
ies yielded an OR (95% CI) of 1.35 (1.23-1.48) for not smoking
in the past 7 days at the time of follow-up in the intervention
group, with no heterogeneity. This finding compares with an
unadjusted OR of 2.53 (1.85-3.47) for our equivalent second-
ary outcome measure, which is subject to attrition, and with
an adjusted OR of 1.56 (1.19-2.05) for the more stringent short-
term (4-week) primary outcome unlikely to be affected by
attrition.

Considering that we assessed only the short-term effect
of the intervention, the ORs for prolonged abstinence, 7-day,
and 4-week point prevalence cessation outcomes are compa-
rable to those of traditional smoking cessation interventions.
With findings reported as RR (95% CI), these interventions
include telephone quitlines (1.37 [1.26-1.50]),28 group behav-
ior counseling (1.98 [1.60-2.46]),29 and individual behavior
counseling (1.39 [1.24-1.57]).30

The nationwide proactive recruitment approach used in
our study reached young adults who had low rates of use of

Table 2. Primary and Secondary Outcomes

Variables No.

No. (%) Intervention vs Control
Intervention
(n = 827)

Control
(n = 763) Unadjusted P Value Adjusteda P Value

Primary outcomes 1502 783 (94.7) 719 (94.2)

Self-reported prolonged
abstinence

1502 203 (25.9) 105/(14.6) 2.05 (1.58-2.66)b <.001 2.05 (1.57-2.67)c <.001

Self-reported 4-wk point
prevalence of complete
smoking cessation

1502 161 (20.6) 102 (14.2) 1.57 (1.19-2.05)b .001 1.56 (1.19-2.05)b .001

Secondary outcomes 986 557 429

Self-reported, 7-d point
prevalence of smoking
abstinence

986 180 (32.3) 68 (15.9) 2.53 (1.85-3.47)b <.001 2.58 (1.88-3.55)b .001

No. of uses of other
smoking cessation servicesd

986 0.24 (0.49)e 0.16 (0.41)e 1.52 (1.14-2.03)c .005 1.55 (1.16-2.08)c .003

Secondary outcome in those
still smoking

738 377 (67.7) 361 (84.1)

No. of quit attempts 738 2.40 (2.88)e 1.62 (2.07)e 1.49 (1.24-1.78)c <.001 1.51 (1.26-1.80)c <.001

No. of cigarettes smoked
weekly by participants still
smoking

659f 15.44 (26.99)g 36.65 (45.18)g 0.42 (0.33-0.53)h <.001 0.46 (0.38-0.56)h <.001

a Adjusted for sex, years of smoking, number of cigarettes smoked weekly,
severity of dependence as measured by the Fagerström Nicotine Dependence
Scale (categories described in Table 1), and amount of snus used at baseline.

b Odds ratio (95% CI) determined with logistic regression.
c Ratio of means (95% CIs) determined with negative binomial regression.
d Includes prescribed medication, nicotine replacement medication, group or

individual professional help, or calling telephone quitline since first invitation
to the study.

e Data are provided as mean (SD).
f Data are provided for 334 individuals in the intervention group and 325 in the

control group. Seventy-nine participants did not state the number of
cigarettes smoked.

g Data are presented as mean (SD). Approximate SD was back calculated from
the log scale.

h Ratio of geometric means (95% CIs) determined with linear regression of
log-transformed scale.
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any forms of smoking cessation support before participating
in this trial. The previous number of quit attempts was low,
with a median of 3 previous attempts during a median dura-
tion of smoking of 8 years. Our results thus add to the grow-
ing body of evidence for the reach and effectiveness of
text-based smoking cessation interventions. The quit rates
compare well with those of traditional smoking cessation in-
terventions and cost less to enlarge; therefore, they should be
highly cost-effective. The technical simplicity of the NEXit in-
tervention also indicates that there might not be any need to
complicate the structure of text-based interventions with so-
phisticated pathways that may not provide added benefit and
would also increase the cost of developing and delivering such
interventions. However, one important remaining issue to dem-
onstrate is the reach of text-based interventions when offered
to whole populations, since this study recruited participants to
a research study rather than a direct offer of intervention.

Text-messaging interventions could also be used in com-
bination with initial face-to-face contacts within health care
settings or via telephone quitlines, facilitating smokers to reg-
ister for text-based interventions. This combination could
change the way staff interact with and use new technology, sav-
ing time and potentially increasing the effectiveness of health
behavior interventions endeavoring to have an impact at a

population level. In addition, analysis of a previous text-
based message intervention clearly showed that it was
cost-effective.31 Although undertaken in a high-income coun-
try, this study is relevant for low- and middle-income coun-
tries where approximately 80% of the more than 1 billion smok-
ers worldwide now live and where interventions such as the
one evaluated here can be delivered beyond health care
settings.32

Conclusions
The present study shows that it is possible to use a proactive
recruitment strategy to enroll a large number of young adults
in a research study. The effectiveness of this fairly low-
technology intervention was comparable with previous, more
sophisticated, tailored text-messaging interventions as well as
traditional face-to-face-smoking cessation interventions. The
results are promising not only for smoking cessation but also
for other areas of disease management and health interven-
tions because, by using a relatively simple technology, the de-
velopment costs can be low and sophisticated monitoring of
technical aspects is not required.
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Editor's Note

Texting for Health Education
Mitchell Katz, MD

When I want my 13-year-old son to do something, I do not go
to his room (“Get away, Dad”) or email him (so yesterday!) or
call him (he will not answer). Instead, I text him. His usual
answer is “k,” but it gets the job done. Therefore, I was not sur-

prised that texting young
adults was an effective smok-
ing cessation technique. Spe-
cifically, in this issue of JAMA

Internal Medicine, Müssener et al1 report that 8-week pro-
longed abstinence was almost twice as high among those
randomized to receive specially tailored smoking cessation

texts compared with those in the control group (25.9% vs
14.6%).

Ofcourse,thisis justonestudyand,unfortunately,biochemi-
cal confirmation of tobacco cessation was not possible. Still, if
wearetomakeprogressinhealtheducation,ourtechniquesmust
keepupwithhowpeoplewishtoreceivetheir information.Smart
phonesarealmostubiquitous,evenamongrelativelylow-income
populations, and interventions using texts are likely to be much
less costly than interventions involving face-to-face interactions.
Weneedtofigureouthowtoharnessthepowerofsmartphones—
and not just for getting our children to throw out the garbage.
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