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Abstract

Background: Automatic instant messaging systems are currently a well-known smoking reduction tool for public
health. However, smokers’ engagement is lacking, as many prefer to communicate with experts during the quitting
period so they can receive advice on dealing with the consequences of nicotine abstinence. Therefore, this study aimed
to assess the effectiveness of an interactive text messaging service at the Thailand National Quitline.
Method: The study was conducted as a randomized controlled trial. A total of 314 smokers were eligible, 153 of whom

were randomly assigned to receive two-way short messages encouraging them to quit smoking. After the date of
quitting, ThaiBulkSMS (SMS gateway provider) sent out 49 messages to them over 6 months. The remaining 161 par-
ticipants received traditional counseling to quit smoking for approximately 30 min. Data were analyzed by descriptive
statistics, a chi-squared test, and the Friedman test.
Results: Both groups were similar in terms of their descriptive characteristics and variables related to smoking

(p > 0.05). The continuous abstinence rate (CAR) of the participants in the counseling group was significantly greater
than that of participants in the SMS group at 3 and 6 months (43.5% vs 38.6%; 34.2% vs 28.1%; p < .05). Moreover, we
found a statistically significant difference in the CAR at 3 and 6 months between the two groups at the .05 level
(x2-Friedman¼1.34; p< .05).
Conclusion: The “interactive text message service” is an innovative intervention for Thai smokers who want to quit

smoking.
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1. Introduction

S moking is a major health concern and the
leading cause of death for an estimated five

million people worldwide annually, of which 80% of
smoking-related deaths occur in men and 20% in
women [1]. The World Health Organization (WHO)
estimates that by 2030, eight million people will die
each year due to tobacco-related diseases and more
than 600,000 will die from exposure to secondhand
smoke. Although tobacco consumption among the
Thai population has been steadily decreasing, many
smokers may already have chronic illnesses or are
likely to develop future illnesses [2,3]. Smoking has

a negative economic impact, with studies estimating
total economic losses at THB 74.88bn (US$2.18, 95%
CI US$2.17 to US$2.19bn) or 0.78% of Thailand's
gross domestic product [4]. Therefore, health service
units have implemented various policy tools for
controlling tobacco consumption across the country
[5,6]. Such methods include legislative measures to
control the purchase and sale of tobacco, conducting
smoking cessation campaigns, increasing the price
of tobacco products, and placing warnings on ciga-
rette packs. In addition, the National Tobacco
Products Control Board has drafted the Third Na-
tional Tobacco Control Action Plan 2022-2027 and
submitted it to relevant agencies to prepare action
and budget expenditure plans under the theme
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“Leading toward a sustainable smoke-free Thai so-
ciety” [7].
Achieving a sustainable smoke-free Thai society is

an important responsibility of the health sector. In
the absence of professional help, the repeated at-
tempts of many smokers to quit smoking are
doomed to failure due to the lack of intention or
motivation [8]. One proven effective tool that can be
used to achieve smoking cessation is the telephone,
which is convenient, easily accessible, and
economical and can be accessed by all categories of
people, such as those who are disabled or live in
remote communities. The use of the telephone also
reduces the need for people to travel for support or
wait for services in clinics [9e11].
Furthermore, quitlines have been proven to be

highly successful in helping individuals quit smok-
ing [12]. Studies have reported that most smokers
prefer a phone-based form of service over face-to-
face conversations with a counselor because they
prefer to remain anonymous [13]. Article 14 of the
WHO Framework Convention on Tobacco Control
(WHO FCTC), the world's first public health treaty
on tobacco control, demands that parties related to
the tobacco industry be primarily responsible for
the treatment of tobacco use and dependence [3].
The WHO has recommended three types of clinical
treatments to be included in any tobacco control
program: “(a) tobacco cessation advice incorporated
into primary healthcare services; (b) easily acces-
sible and free quitlines; and (c) access to low-cost
pharmacological therapy” (p. 30) [2].
To fulfill the obligation of Thailand under the

WHO FCTC and the WHO's six “MPOWER strate-
gies” of Monitor, Protect, Offer, Warn, Enforce, and
Raise intended to assist those wishing to quit
smoking, the Thailand National Quitline (TNQ) or
Quitline 1600 was established in September 2008
and began its service on January 14, 2009 with the
support of the Sangsukthai Foundation and the
Office of Health Promotion Fund. Similar to quit-
lines in other countries, the TNQ provides reactive
or proactive counseling or other information to
callers to assist in smoking cessation. The coun-
seling protocol of the TNQ is based on the trans-
theoretical model (TTM). The TTM categorizes the
relationship between a smoker and the readiness to
quit smoking according to 5 stages of change, 10
processes of change, pros and cons of changing,
self-efficacy, and behavioral change [14]. The TNQ
recognizes that every smoker is at a different level of
readiness for quitting; thus, the information pro-
vided should be personalized to ensure behavioral
change.

Automatic instant messaging systems have been
well known to be used as tools to reduce smoking in
thefieldof public health. These systemsmaybe set up
to meet the current guidelines for smoking cessation
and even imitate several features of telephone
counseling, such as creating a personalized quitting
timetable and sending reminders about cessation
goals [15]. Clinical trials and meta-analyses have
provided evidence regarding the effectiveness of text
messaging services for smoking cessation as stand-
alone interventions. Scholars have found that
smokers who received text messaging based inter-
vention (TMI) were more likely than those who did
not to quit smoking through variousmeans, such as a
7-day point prevalence and continuous abstinence.
As a form of assistance to face-to-face programs, a
versatile phone-delivered TMI presents enormous
potential to help induce change among smokers [16].
The TNQ has provided reactive and proactive

tobacco cessation counseling for Thai smokers since
2009. Its service has continuously improved from
traditional telephone counseling to cessation ser-
vices. In 2016, the TNQ began offering the Short
Message to Quit (SMS2Quit) service, which was
considered effective. For example, it was reported
that smokers with chronic diseases who received
intensive counseling from TNQ were able to quit
smoking and maintain abstinence continuously for 3
(27.5%) and 6 months (24.2%) [17]. However, the
smokers exhibited limited interaction during coun-
seling, as many of them wanted to communicate
with experts during the quitting period and receive
advice regarding dealing with the symptoms of
nicotine deficiency. To improve the convenience,
speed, and modernity of the service channel at a low
cost, the service has been equipped with an auto-
mated system that can interact with individual ser-
vice recipients. Therefore, developing and operating
such services will be an innovative and beneficial
way to assist smoking cessation.

2. Methods

This study constitutes a randomized controlled
trial designed to compare an interactive short mes-
sage service (SMS) with traditional telephone
counseling for smoking cessation among smokers
who called the TNQ.

2.1. Study sampling

The population comprised smokers who called
the TNQ from February 1 to October 31, 2020.
Eligible individuals included those who set the quit
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date within 30 days and provided verbal consent for
follow-up and research participation. Individuals
who could not be contacted via telephone after three
attempts or those who were using nicotine
replacement therapy were excluded. A total of 314
smokers were eligible, 153 of whom were randomly
assigned to receive interactive SMS and 161
received traditional counseling (see Fig. 1). The
sample size was calculated using the p-value, 0.05;
test power, 80%; and smoking cessation rate of the
experimental group, 28%. The smoking cessation
rate of the control group was 13% [18].

2.2. Respondents

Table 1 shows the characteristics of the partici-
pants. Both groups were found to be similar in
terms of their descriptive characteristics and vari-
ables related to smoking (p > 0.05). Most of the

participants were males (89.8%), of whom 39.2%
were in the age range of 25e44 years and 36.3%
were under the age of 24 years. Approximately 32%
of the participants were employed and 39.5% had an
underlying disease. In terms of smoking status,
more than half of the participants (55.1%) smoked
manufactured cigarettes and 38.5% smoked fewer
than 10 cigarettes per day. The majority of the par-
ticipants had been smoking for less than 10 years
(83.8%). Nearly half of the respondents were
moderately addicted to nicotine (46.5%) with a high
intention to quit (46.2%). However, the participants
expressed only a moderate (48.4%) confidence in
quitting.

2.3. Data collection

Data were collected from February 8, 2020, to
April 30, 2021. Demographic data were collected

Fig. 1. CONSORT flow diagram.
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from the TNQ records. Potential participants were
then contacted by phone and informed about the
study. The Quit Smoking Questionnaire was used to
assess each participant's smoking status using the
following question: “After your quit date, did you
continuously abstain from smoking for at least 7
days?” If the answer was “yes,” then the participants
were asked, “Are you continuously abstaining for 3
or 6 months?” If the answer was “no,” then the
participants were asked whether they had made any
attempt to quit after receiving the interactive text
messages. In addition, they were instructed to
indicate which of their previous attempts to quit had
lasted the longest. Four items reached a Cronbach's
alpha coefficient of 0.93 [17].

2.4. Procedures

The counseling group received counseling to quit
smoking. According to the guidelines of the TNQ,

sessions of intensive counseling for smokers lasted for
approximately 30 min. Counseling was provided to
help smokers understand tobacco addiction, increase
self-efficacy and confidence to quit, and set both a
plan and a date to quit. If individuals set a quit date
within a month after receiving counseling, they were
offered follow-up calls at 7-day, 15-day, 1-month, 3-
month, and 6-month intervals after the quit date.
The SMS group received two-way short messages

encouraging them to quit smoking. The messages
were under the TTM. After the date of quitting,
ThaiBulkSMS (SMS gateway provider) sent out 49
messages over 6 months to the participants in the
SMS group. These messages fell into the following
two categories:

1) Messages of advice and encouragement to help
smokers quit and encourage them to interact
with a counselor. Automatically sent messages
are transmitted for 21 consecutive days,

Table 1. Participant characteristics.

SMS group (n ¼ 153) Counseling group
(n ¼ 161)

p-value

n % n %

Gender .88a

Male 137 89.5 145 90.1
Female 16 10.5 16 9.9

Mean age (SD) 33.13 (15.62) 34.07 (15.24) .47b

Health condition .76a

None 88 57.5 102 63.4
Yes

Allergy/asthma
Diabetes mellitus
Hypertension
Cardiovascular diseases

65
16
8
30
21

42.5
24.6
12.3
46.1
32.3

59
18
10
32
18

36.6
30.5
16.9
54.2
30.5

Types of cigarettes .19a

Manufactured cigarettes 80 52.3 93 57.8
Hand-rolled cigarettes 27 17.6 15 9.3
Manufactured & hand-rolled cigarettes 37 24.2 42 26.1
Electronic cigarettes 9 5.9 11 6.8

Number of cigarettes smoked per day
Mean (SD) 17.05 (10.62) 17.37 (10.30) .18b

Level of nicotine dependence (Heaviness of Smoking Index [HIS]) .12a

Low 68 44.4 40 24.8
Moderate 54 35.3 92 57.1
High 31 20.3 29 18.0
Mean (SD) 2.85 (1.80) 3.27 (1.49) .07b

Intention to quit
Mean (SD) 7.33 (1.98) 8.02 (1.71) .62b

Confidence to quit
Mean (SD) 7.19 (1.76) 8.05 (1.64) .54b

Quit attempt
Yes 66 43.1 90 55.9 .08a

Never 87 56.9 71 44.1

Notes:
a Tested via c2 test.
b Tested via t-test.
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comprising a total of 37 messages (34 messages
sent by ThaiBulkSMS and 3 messages sent back
by smokers).

2) A message for relapse prevention provides
advice and encouragement to prevent relapse.
ThaiBulkSMS sends this message after the sub-
scriber receives 37 interactive messages per
month, for a total of 12 messages over 6 months
(Fig. 2).

The scale content validity index (S-CVI) was
calculated by dividing the number of experts who
gave a rating of either 3 or 4 by the total number of
experts. The experts included five professionals with
at least 2 years of experience in counseling/smoking

cessation services, such as experienced registered
nurses, psychologists, or social workers, and those
who had passed the counselor's training program
for smoking cessation, which is equal to 20 h of
lessons on theories and competency-based clinical
practice. Additionally, the experts were asked to
clarify their reasons in case they did not agree with
any of the SMS. Following the experts' review, the S-
CVI was found to be 0.88. The minimum criterion to
achieve S-CVI was set at >0.80 [19].

2.5. Data analysis

Demographic data and smoking characteristics
were analyzed and described according to

Fig. 2. Example of interactive text message service.
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frequency, mean, and standard deviation using IBM
SPSS Statistics, version 22.0 (IBM Corp., Armonk,
NY, USA). A Chi-square test was used to calculate
“quit attempt” and “continuous abstinence rate”
(CAR) among the SMS and counseling groups.
Additionally, the Friedman test was used for
comparing the CAR within those groups.
Ethical Statement: The Ethics Review Committee

for Research Involving Human Research Subjects,
Health Sciences Group, Chulalongkorn University
(COANo.111.1/62) approved the study.

3. Results

This trial presents information regarding the
smoking cessation rate in smokers. Two variables
were used: quit attempt and CAR at 3 and 6 months.

3.1. Quit attempt

A quit attempt is defined as an attempt to stop
smoking that lasts for 1 day or 24 h [20]. Among the
participants who were unable to stop smoking for
at least 7 consecutive days, 56.8% never tried to
quit for even 24 h, whereas 43.2% attempted to
quit. The participants who received only coun-
seling displayed a higher propensity of attempting
to quit (55.9%) than those who received SMS
messages (43.2%). The proportion of individuals
attempting to quit smoking in the counseling and
SMS groups was not significant at the .05 level (see
Table 1).

3.2. Comparison of CAR at 3 and 6 months between
both the groups

CAR is defined as the percentage of participants
who showed continuous abstinence from smoking
at 3 and 6 months. The CAR at 3 and 6 months for
the participants in the counseling group was
significantly greater than that in the SMS group
(43.5%vs38.6%;34.2%vs28.1%;p ¼ .00). The within-
group CAR comparison at 3 and 6 months showed
statistically significant differences for both pe-
riods in both the groups (c2-Friedman

test ¼ 133.53 vs 102.16; p ¼ .00). Moreover, the
present study found a statistically significant
difference in the CAR at 3 and 6 months between
the two groups at the .05 level (x2-Friedman¼1.34,
p< .05) (see Table 2).

4. Discussion

In this study, the participants in the SMS and
counseling groups showed similar characteristics in
terms of gender, age, health condition, smoking
status, smoking history, intention to quit, and at-
tempts to quit. The results of the participants
included in this trial can be generalized to the
population of the entire country.
The current study indicates that interactive two-

way SMS and counseling services successfully help
smokers quit smoking. At the end of the research,
the percentages of participants who successfully
quit smoking at 3 and 6 months between the SMS
and counseling groups were statistically signifi-
cantly different at a p-value of .05.
The CAR at 3 and 6 months of the participants in

the counseling group was significantly greater than
that in the SMS group. This finding is somewhat
surprising given that numerous studies have
consistently documented the higher efficacy of text
messaging programs in encouraging smoking
cessation compared with traditional services [21,22].
This might be because phone counseling has a
customization and personalization effect. All the
participants set a quit date within 30 days, which
falls in the preparation stage according to the theory
of behavioral change process as per the TTM. At this
stage, the person will begin to intentionally engage
in that behavior within 30 days of making the de-
cision to quit. In the case of smokers, they will begin
to reduce the frequency of the problem behavior
and try a new behavior after being given access to
counseling services from public health personnel
[23].
However, the participants reported finding

interactive SMS somewhat helpful during the
quitting process and explained that the messages
from the program served as motivating and

Table 2. Continuous abstinence rate (CAR) at three and six months.

Group
CAR at 3 months c2 test p-value CAR at 6 months c2 test p-value c2-Friedman test

n (%) n (%)

SMS 59 (38.6) .00 a 43 (28.1) .00 a 133.53b 1.34b

Counseling 70 (43.5) 55 (34.2) 102.16 b

Notes:
a Tested via c2 test.
b p-value <.05.
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informative reminders to encourage quitting.
While most comments regarding interactive SMS
were positive, several participants noted that the
texts themselves could remind them of, and
therefore trigger, smoking. Additionally, the par-
ticipants showed little difficulty in receiving and
responding to prompts using text messaging. This
finding, which has been reported by another study
as well [24], warrants further investigation. Text
messages are provided as standard care for a
telephone quitline in the United Kingdom; how-
ever, additional interventions (smoking cessation
medicine and intensive counseling) were not found
to significantly improve smoking cessation rates
compared with standard care [25]. The current
study was conducted in Thailand, a middle-income
country where mHealth research is scarce. The
study was implemented in a practical setting as an
additional intervention to support the TNQ
service.
Text messaging may be an ideal delivery mecha-

nism for tailored intervention because it is inex-
pensive, most people already possess the existing
hardware required for it, and the messages can be
delivered almost instantaneously in real-world sit-
uations [26]. Furthermore, messages aimed at
increasing the capability of smokers to quit and
providing opportunities that support smoking
cessation improved the smoking cessation rates
among smokers who intended to quit. We believe
that the current study demonstrates the utility of
text messaging in aiding smoking cessation as well
as that of other health research and intervention
from a broader perspective. We anticipate that
future work will capitalize on the unique potential
of this growing technology. It is possible that as SMS
becomes a more acceptable mode of communication
among middle-aged and older adults, age may have
a smaller moderating effect than it did in the past,
although this remains an important area for future
research.
The study has some limitations; for instance, self-

reported abstinence rather than biochemically
verified abstinence was considered the primary
outcome. Self-reported smoking status is a
commonly accepted outcome measure in popula-
tion-based studies where the biochemical verifica-
tion of abstinence is not feasible and misreporting
abstinence is expected to be minimal given low
demand characteristics [27].
The loss of follow-up is an important limitation in

longitudinal studies. In this study, there were
significantly fewer follow-ups in the standard care

group than in the SMS group. Other limitations
include the loss of interactivity due to the lack of
actions taken for the responses of possible partici-
pants to the messages (unidirectional messaging)
and the unavailability of an automated messaging
system.

5. Conclusion

This study suggests that an interactive text
messaging approach is a feasible and acceptable
intervention for providing smoking cessation sup-
port in Thailand. Interactive text messaging in-
terventions could also be used in combination with
initial face-to-face contacts within healthcare set-
tings or via telephone quitlines. This combination
could change how healthcare personnel interact
with and use new technology, thereby saving time
and potentially increasing the effectiveness of health
and behavioral interventions that aim to have an
impact on the population. This innovation should be
implemented in a realistic setting as an additional
intervention to support the TNQ service or as an
alternative method to help smokers who want to
quit.
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