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Abstract

Background: The demand for smoking cessation services has risen in Turkey, as smokers planning to quit reached
35% in 2012. Communication technologies are used globally to support quitters, yet their integration to health services
is rare. This study aims to evaluate the effect of support messages through WhatsApp application added to the usual
care of a university hospital cessation unit, as compared to usual care alone, on abstinence rates at first month.

Methods: A randomized controlled intervention study was conducted with 132 patients applying to Ege University
Hospital’s Department of Public Health Smoking Cessation Clinic, between March and July 2017. Intervention content
was prepared and 60 WhatsApp messages about having a plan of action and preventing relapse were developed
through expert panels. These messages lasted for 3 months and follow-ups continued for 6 months. The primary
outcome was abstinence rate at 1st month post target quit day. As secondary outcomes; the continuous abstinence
rates at 3rd and 6th months, number of follow-ups, change in weight and continuity of medication were evaluated.
Intention-to-treat analysis was used.

Results: Abstinence rate at 1st month was 65.9% in the intervention group and 40.9% in the control group (p = 0.007);
50.0 and 30.7% at 3rd month and 40.9 and 22.7% at 6th month, consecutively (both p < 0.05). Being in the intervention
group increased abstinence rate by 3.50 (OR, 95% CI = 1.30–9.44) times in the 1st month. When controlled for all other
factors in the multivariate logistic regression, the intervention was the only variable significantly associated with
abstinence. For secondary outcomes, the intervention increased abstinence rate by 2.50 (OR, 95% CI = 1.08–6.40) times
in the 3rd and 2.31 (OR, 95% CI = 1.03–5.16) times in the 6th month. In the intervention group, the number of follow-
ups and face-to-face follow-ups were higher at 1st and 3rd months and continuity of medication was longer at 3rd
month.

Conclusions: WhatsApp support embedded in cessation service delivery increases the abstinence rate and has
favorable effects on follow-up.

Trial registration: This trial is retrospectively registered online at ClinicalTrials.gov with the identifier NCT03714971.
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Background
In Turkey, over 65,300 people are killed annually by
tobacco-induced diseases [1]. The high prevalence of
consumption in 2016 (30.6%) among adults verifies the
tobacco epidemic in Turkey [2]. However, the tendency
to give up smoking is increasing [3]. In Turkey, the quit-
line 171, Tobacco Addiction Treatment Follow-up Sys-
tem (TUBATIS) and Smoking Cessation Outpatient
Clinics were established to help those who want to quit
smoking. The total number of individuals admitting to
cessation services in these clinics was 1,848,462 between
2009 and 2016 [4, 5]. Smokers who want to quit attend
these services and get counseling and treatment support
for their quit attempt. After a face-to-face counseling
session, follow-up is initiated at the first week of quitting
[6]. Adjunctions to brief counseling -like telephone
counseling- are shown to increase quitting success. [7].
Drug continuity and weight change also play crucial
roles throughout the quitting period. Weight gain may
even impair the efforts to quit [8]. In some studies it was
shown that quitting smoking and weight control efforts
interact and improve the success rates for both attempts
[9]. Medication, as part of a comprehensive management
strategy, is integral to this service with a specified dur-
ation prescribed by the physician [10].
Mobile phone applications have facilitated communi-

cation by overcoming the difficulties of face-to-face
communication. The number of active social media
users in the world is 3 billion and social media users via
mobile devices comprise 37% of the world’s population
[11]. The number of people using WhatsApp, which was
200 thousand at the end of 2013, has quickly risen to 1.3
billion in 2017 [12]. In 2017, 50% of Turkey’s population
was using WhatsApp [13].
Studies using mobile technology for smoking cessation

and relapse prevention are increasing. Recently, positive re-
sults have been obtained from messaging applications like
WhatsApp, Facebook and text messages. It was found that
smokers preferred to quit by the help of a website, mobile
applications, telephone line, e-mail based service, proactive
telephone consultation and SMS reminders [14–16]. In
2016, Whittaker and colleagues examined 12 studies with a
six-month smoking cessation outcome and found that mo-
bile phone-based interventions increased smoking cessation
success by 1.67 (1.46–1.90) [17]. Mobile phone based appli-
cations like WhatsApp have also been found to have posi-
tive influence on improving knowledge on diabetes or
increasing access to mammography screening [18, 19]. In a
randomized controlled trial (RCT), the use of WhatsApp
and Facebook groups to prevent recurrence after smoking
cessation resulted in a statistically significant lower recur-
rence in both groups compared to the control group [15].
Studies using social media focus on cessation success,

pharmacotherapeutic efficacy, evaluation of outpatient

services and the opinions of quitters. Such studies are
usually carried out in young people and are often not
linked to any outpatient services [20–22]. A method em-
bedded in the outpatient service can ease lifestyle
changes and strengthen the intervention by the advan-
tage of the technological opportunities. Mobile phone
based efforts for quitting tobacco offers the quitter the
opportunity to be within reach in any place and in a dir-
ect manner, at a time convenient for the user and with
low necessity for resources and this reach increases the
continuity of motivation throughout the follow-ups. [17].
In this study conducted at Ege University Department

of Public Health Smoking Cessation Outpatient Clinic,
we tested the hypotheses that; compared to the abstin-
ence rates achieved with usual care, a WhatsApp inter-
vention embedded in the health service with specially
designed messages throughout the first 3 months: 1. In-
creases the abstinence rate at first month (primary out-
come), 2. Increases the continuous abstinence rate at
third and sixth months (secondary outcomes), 3. In-
creases the number of follow-ups, continuity to medica-
tion and controls weight gain in the first and third
months (secondary outcomes).

Methods
Trial design
The study was designed as a RCT including two parallel
arms: an intervention group receiving messages through
WhatsApp Messenger operating on smart phones and a
control group not receiving these messages, with an allo-
cation ratio of 1:2. Literature has provided evidence that
this allocation does not have a major effect on power
[23]. The study was carried out in the smoking cessation
clinic of Ege University Medical School’s Public Health
Department. Its CONSORT checklist is in
Additional file 1.

Participants
Among patients applying to the smoking cessation out-
patient clinic between March and October 2017, >
18-year old volunteers who smoked at least one
cigarette/day, who wanted help in quitting smoking,
using WhatsApp at least on 4 days of the week and
accepting the 3-month follow-up were included in the
study. Among a total of 151 patient admissions in the
study period, 132 were eligible to be included.
Besides people who did not meet the inclusion criteria,

other patients applying to the clinic but who were re-
ferred to another center without receiving any treat-
ment, or people who were not ‘ready to quit’ or who had
already quit before applying to the clinic were excluded.
If two or more patients were living in the same house or
had applied to the clinic together, only the first of these
was included and the rest were excluded from the study,
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as they could show the arriving messages to their friend/
partner/ relative.

Usual care
The usual care provided at the clinic is given by five
physicians specially trained on quitting tobacco, working
on a daily turn during the week and smokers who admit
to the clinic are either given a motivational interview or
a quitting counseling, depending on their intention to
quit. Those who are ready for quitting are managed
through an action plan decided together with the quitter
at the first visit and the prevention of relapse is coordi-
nated throughout the follow-ups. In this study, both
groups received the standard outpatient care of the
clinic including approximately 45 min face-to-face indi-
vidual counseling at first contact ending with the deci-
sion of the treatment and a quit date, and the provision
of a support booklet on quitting and subsequent
follow-ups by the same clinician at 1st, 2nd, 4th weeks
and 3rd month after the quit date, either face-to-face at
the clinic or by telephone if the patient does not come
to the clinic for follow-up.

The intervention
The routine service delivery was ongoing as the inter-
vention was conducted. In addition to the routine proce-
dures in service delivery described above, WhatsApp
messages were sent to the intervention group according
to the plan shown in Table 1.
Whatsapp, which enables the transfer and sharing of

text, audio, video and documents, is low cost and is be-
coming more popular with improved encryption. It re-
duces counseling time in clinical settings [24].
Regardless of the service provider, it enables unlimited

use. The sender of the message can track the delivery or
read status. Many companies use text messages via SMS
for advertisement too often and some people may get
exhausted with these texts. As it does not expose the
users to advertisements, WhatsApp has become a more
preferable choice in personal communication.

Sample size
An a priori power analysis was conducted with OpenEpi,
Version 3 by selecting a two-sided test to compare 30%
abstinence rate (ie; the rate calculated for 2016 at Ege
University Department of Public Health Smoking Cessa-
tion Outpatient Clinic) in the control group at 1st
month versus 60% abstinence rate in the intervention
group with an error margin of 5%, a power of 80% and
an allocation ratio of 1:2 which yielded a minimum sam-
ple size of 36 in the intervention and 72 in the control
groups [25]. For possible loss to follow-up, the sample
sizes were increased by 20% to 43 and 86, respectively.

Randomization
Among the 132 participants included in the study, 44
were randomly allocated to the intervention arm and 88
were randomly allocated to the control group.
Stratified randomization was achieved by performing a

separate randomization procedure within each gender
and physician subsets (five physicians at service deliv-
ery). Allocation according to gender was conducted re-
garding the 2:3 female to male ratio in the routine
cessation services and stratification according to phys-
ician aimed to have a balanced distribution among the
different physicians working in the same cessation unit.
Randomization was conducted using a computer

Table 1 The distribution of message content according to topic during the intervention [49]

Main topic Subtitles Number of messagesa

Before the quit day (Having a plan of
action)

Controlling the stimulus for smoking 1

Having a plan of action 2

Suggesting the healthy behavior 1

Things to do before the quit day 2

Individual support from others 1

Total 7 (Daily)

After the quit day (Preventing relapse) Importance of self-rewarding 4

Strategies to cope with nicotine
withdrawal

13

Coping with stimuli for smoking 13

Changing the environment 10

Preventing relapse 13

Total 53 (First month, daily; Secondmonth, every other day; Third month,
every 3 days)

aEach message may contain more than one topic. The predominant topic has been used for classification
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spreadsheet. The detailed random allocation sequence is
presented in Additional file 2.

Blinding
At the end of their first visit, each patient was sent to
the room next-door for recruitment. The patients were
detected for eligibility and informed consent was taken.
The researcher enrolling participants did not know in
advance which treatment the next person would get,
which guaranteed allocation concealment. According to
the random allocation sequence presented in Additional
file 2, patients were allocated to the intervention or con-
trol groups. Each patient received an automatic code,
which enabled the anonymity of the WhatsApp partici-
pant list.
The study was single-blind as blinding of the health-

care providers to intervention assignment was achieved
and they conducted their usual care for smoking cessa-
tion counseling. The physicians were blind throughout
the follow ups as well. However, participants and the re-
searcher who sent the messages were not blind.

Measures and outcomes
Primary outcome: abstinence rate at 1st month
Abstinence rates at the end of the 1st month of
follow-up in the intervention and control groups. Ab-
stinence rate at 1st month was calculated with point
prevalence. History of cessation was based on self report
and those who declared not smoking even a single puff
on a cigarette at all in the past 2 weeks were considered
as “successful” in the quitting attempt [26].

Secondary outcomes
The continuous abstinence rate at 3rd month was de-
fined as not smoking (self report) at all in total in the
past 10 weeks and classified as “successful” in the quit-
ting attempt. The continuous abstinence rate at 6th
month was defined as not smoking (self report) at all in
total in the past 24 weeks, considered as “successful” in
the quitting attempt. Another secondary outcome was
the total number of follow-ups in the 1st and 3rd
months. Contacts were divided into two categories:
face-to face contacts and telephone calls. If the total
number of routine follow-ups was 3 or more in the 1st
month, it was classified as adequate. After the first visit,
the first follow-up visit is recommended to be right after
the quit day, preferably at the first week. A second
follow-up is suggested in the second week and a third
follow-up at the fourth week after quit. [6]. This has
been basis to our drug continuity measure. At 1st
month, at least one of these follow-ups was required to
be face-to-face for adequacy. A total of 4 follow-ups was
considered as adequate at 3rd month. The continuity to
drug/NRT therapy was categorized as < 1 month or ≥ 1

month. At first visit and at first month follow-up, weight
was measured in light clothes using a high-quality digital
scale. For the 3rd month, self report on weight gain was
asked. Any weight change greater than or equal to 1 kg
was considered “weight gain”.

Control variables
Sex and the physician whom the patient was admitted
were controlled.

Socio-demographic variables
Sex, age, marital status (married/not married), educa-
tional level (secondary school and below, high school
and above) social class (unemployed, blue collar, white
collar, self-employed) were questioned.

Smoking status
Number of cigarettes smoked per day, total pack years,
and number of quit attempts were questioned.

Medical status
Fagerström Test for Nicotine Dependence has been used
to evaluate the level of nicotine dependence [27]. De-
pression was determined with HADA Scale [28]. CO
level was evaluated with the piCO Smokerlyzer carbon
monoxide breath test monitor at first visit and at first
month of abstinence. Body weight was measured with
calibrated equipment which was routinely used at the
clinic. Any concomitant disease was asked.

Therapy
The quit date, the appropriate therapy type (bupropion,
varenicline, nicotine replacement therapy - NRT, or
combined as bupropion and NRT), and the physician
conducting the counseling were noted. In Turkey, only
two forms of NRT are available: nicotine gums and
patches.

Data collection
Data collection was conducted at the Smoking Cessation
Clinic of the Public Health Department at Ege University
Medical School Hospital between March 2017 and
March 2018. The intended number of participants was
achieved in 4.5 months and with the completion of the
last follow-up, the study was finalized. As part of the
routine service delivery, a face-to-face counseling of 45–
60min took place at the first contact, and routine
follow-ups were conducted at 1st week, 2nd week; 1st,
3rd and 6th months of quitting. These follow-ups were
either by phone call or face-to-face, determined by the
patient: At the end of each follow-up, the patients were
given the appointment of the next follow-up. If they did
not come to the appointment, their physician called
them on the phone.
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Development of the message contents
Among 178 key messages gathered through literature re-
view, a selection procedure was led with an expert
group. These messages covered evidence based behav-
iour change techniques for smoking cessation behaviour.
The resultant list of messages was tested again with ex-
perts and end-users and modified according to the feed-
back. Similar messages were combined under two main
titles: “Having a plan of action preparation” and “Pre-
venting relapse action”. A total of 60 key messages were
obtained (Table 1).
Selection procedure of messages: The messages were

transformed into graphic images and their timing and
frequency were determined. The draft messages were
sent via an online questionnaire to seven field experts
(four specialists in the fields of public health, pulmonary
medicine, medical education & addiction, one primary
care physician, one psychologist and one nutritionist) ex-
perienced in smoking cessation and seven individuals
with quitting experience (seven volunteers- four women
and three men-who used WhatsApp more than 4 days a
week, had a quitting experience between 1 month and 1
year and who had used cessation services at the same
clinic).
Participants were asked to rate each graphic message

in terms of content and appropriateness of timing on a
Likert-type scale (1: Absolutely no - 5: Absolutely yes)
and to add their comments. Average scores were calcu-
lated for each graphic message for both expert groups.
Messages with an average score of 4.0 and over were
considered appropriate and the rest were revised accord-
ing to the participants’ comments. After the revision,
messages were sent back to the expert groups again and
they were asked to evaluate with the same scale. Total
score averages for 60 messages were 4.94 ± 0.25 for the
field experts, 4.65 ± 0.56 for the quitters and, 4.80 ± 0.43
overall. In this round, all messages’ average scores were
found above the cut-off point of 4.0. It was concluded
that a consensus was established on the graphic mes-
sages in terms of the content and timing.

Analysis
The analyses were conducted according to the
Intention-To-Treat (ITT) principle. The participants lost
to follow-up were considered unsuccessful in quitting
[29].
The groups were compared with the incidences and

relative efficacy of the intervention. Chi-square test, Stu-
dent’s t test in independent groups, single and multivari-
ate logistic regression (enter method) were used for
analyses. The variables which were significant in the
Chi-square and Student’s t test were put in the multi-
variate analysis. The multivariate analysis of factors asso-
ciated with smoking abstinence was performed with two

logistic regression models. In the first model we con-
trolled for age and gender, in the second model we con-
trolled for age, gender and all the other associated
variables in univariate analyses. Analyses were made sep-
arately for the 1st, 3rd and 6th month. Statistical signifi-
cance was set at p < 0.05.

Ethical issues
The study was approved by Ege University Medical
School’s institutional review board (decision no.16–12.1/
11 on January 6, 2017). Written informed consent of
every participant to be enrolled and to receive What-
sApp messages were also obtained with confidentiality
for name and address. With the blinding procedures de-
scribed above, the delivery of routine service for all par-
ticipants regardless of the allocation to intervention or
control group was ensured.

Results
Among 151 individuals who applied to the outpatient
clinic between March and July 2017, 132 (87.4%) people
were included in the study. Three were under 18 years of
age, nine were referred to another unit, one was not
using a mobile phone, two had a wife/husband enrolled
in the study, three had already quit before arriving to the
first interview, one was not ready to quit, so these 19 pa-
tients were excluded from the study. All of the
remaining patients meeting the inclusion criteria volun-
teered to participate in the study.
All of the 44 (100%) participants in the intervention

group were followed up at 1st and 3rd month, with only
one loss to follow-up at 6th month. Two participants
have refused to receive more messages after their 1st
month follow-up. The 3rd and 6th month follow-ups of
these two individuals were conducted. In the control
group, 86 (97.7%) individuals were followed up at the 1st
month and 84 (95.5%) at the 3rd and 6th months. Figure
1 shows the flow diagram of the progress through the
phases of our RCT consisting of two parallel groups.
Among the participants, 39.4% were female and the

mean age of the participants was 39.3 ± 12.1. The other
characteristics of participants are shown in Table 2 and
Additional file 3.
There was no statistically significant difference be-

tween the intervention and control groups in terms of
all variables (p > 0.05) (Table 2).
Of all the individuals included in the study; 49.2, 37.1

and 29.5% successfully quit smoking by the end of the
first, third and sixth months, respectively. Abstinence
rate at first month was 65.9% in the intervention group
and 40.9% in the control group (41.9% among respon-
dents). The continuous abstinence rate in the third
month was 50.0% for the intervention group, and 30.7%
for the control group (32.1% among respondents).
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Finally the continuous abstinence rate in the sixth
month was 40.9% for the intervention group (41.9%
among respondents) and 23.9% for the control group
(25.0% among respondents). Quitting success rates
among respondents and success rates according to the
ITT principle are shown in Fig 2.
The results of the univariate and multivariate logistic

regression analyses of the first month follow up are pre-
sented in Table 3. At the end of the first month, in
Model 1; abstinence rate was 2.85 (OR, 95% CI =1.33–
6.14) times higher in the intervention group than the
control group. Quitting success among the unemployed
was lower compared to white-collar workers (OR = 0.08,
95% Cl = 0.01–0.66). An increase in the depression score
was associated with a decrease in abstinence rate (OR =
0.89, 0.80–0.99). With each increase in the number of
quit attempts, the abstinence rate increased by 1.39 (OR,

95% CI =1.08–1.79) times. In Model 2, only being in the
intervention group was shown to make a statistically sig-
nificant difference in quitting success by increasing the
success probability by 3.51 (OR, 95% CI =1.30–9.44)
times.
In the third month follow up, in Model 1; quitting suc-

cess of the intervention group was 2.34 (OR, 95% CI
=1.07–5.09) times higher than the control group. Each
increase in the depression score was associated with a
0.88-fold (OR, 95% CI = 0.78–0.99) decrease in quitting
success. The quitting success of men was 2.93 (OR, 95%
CI = 1.31–6.57) times higher than women. In model 2,
only being in the intervention group was found to be
significant in multivariate regression analyses of all vari-
ables associated with the third month success. Quitting
success within the intervention group increased 2.50
times and gender lost the significance.

Fig. 1 CONSORT flow diagram of the RCT
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At sixth month, being in the intervention group sig-
nificantly increased success rate by 2.31 (OR, 95% CI
=1.03–5.16) times, according to model 1 adjusted for
age and gender. Each increase in age was associated with
the quitting success increased by 1.04 (OR, 95% CI
=1.01–1.08). Age maintained the significance in Model
2.
By the end of the first month, the intervention group

was 2.45 times (OR, 95% CI =1.14–5.27) more likely to
have adequate follow-up compared to the control group
and face-to-face follow-up increased 2.80-fold (OR, 95%
CI =1.30–6.04). By the end of the third month, being in
the intervention group increased total follow-up ad-
equacy by 3.53 times (95% CI = 1.59–7.82), and
face-to-face follow up by 2.62 times (OR, 95% CI =1.21–
5.70). While there was no significant difference between
groups in terms of continuity to medication by the end
of the first month, being in the intervention group in the
third month meant 3.33-fold (OR, 95% CI =1.19–9.29)
increase in continuity to medication. No significant dif-
ference was found between intervention and control
groups in terms of weight gain (Table 4).

Discussion
The results of this study showed a benefit of providing
additional support via WhatsApp, compared to usual
care alone, confirmed at all follow-up points. Regarding
the secondary outcomes, the intervention has also in-
creased sufficiency in total follow-ups as well as

Table 2 Sociodemographic, smoking characteristics and health
status of participants (total, intervention, control)a, b

Total Intervention Control

n %a n %a n %a

Gender (n = 132)

Female 52 39.4 16 36.4 36 40.9

Male 80 60.6 28 63.6 52 59.1

Age (n = 132)

18–24 13 9.8 4 9.1 9 10.2

25–34 41 31.1 12 27.3 29 33.0

35–44 32 24.2 12 27.3 20 22.7

45–54 30 22.7 12 27.3 18 20.5

55+ 16 12.1 4 9.1 12 13.6

Marital status (n = 132)

Not-married 66 50.0 21 47.7 45 51.1

Married 66 50.0 23 52.3 43 48.9

Education (n = 132)

Secondary school and below 30 22.7 6 13.6 24 27.3

High school and above 102 77.3 38 86.4 64 72.7

Social class (n = 117)

Unemployed 11 9.4 1 2.6 10 12.8

Blue collar 52 44.4 14 35.9 38 48.7

White collar 50 42.7 22 56.4 28 35.9

Self employed 4 3.4 2 5.1 2 2.6

Daily cigarette consumption (n = 132)

≤ 10 14 10.6 2 4.5 12 13.6

11–20 64 48.5 22 50.0 42 47.7

21–30 32 24.2 14 31.8 18 20.5

> 30 22 16.7 6 13.6 16 18.2

Pack-years (n = 128)

≤ 10 39 30.5 14 32.6 25 29.4

11–20 42 32.8 15 34.9 27 31.8

> 20 47 36.7 14 32.6 33 38.8

Quit attempts (n = 132)

Yes 23 17.4 6 13.6 17 19.3

No 109 82.6 38 86.4 71 80.7

Nicotine dependence level (n = 132)

Low 14 10.6 3 6.8 11 12.5

Medium 89 67.4 30 68.2 59 67.0

High 29 22.0 11 25 18 20.5

Depression score (n = 130)

Normal 83 63.8 29 67.4 54 62.1

High 47 36.2 14 32.6 33 37.9

CO value (n = 132)

0–6 13 9.8 4 9.1 9 10.2

7–10 12 9.1 3 6.8 9 10.2

Table 2 Sociodemographic, smoking characteristics and health
status of participants (total, intervention, control)a, b (Continued)

Total Intervention Control

n %a n %a n %a

> 10 107 81.1 37 84.1 70 79.5

Concomitant disease (n = 132)

No 31 23.5 9 20.5 22 25

Yes 101 76.5 35 79.5 66 75

Consulting physicians (n = 132)

A 27 20.5 9 20.5 18 20.5

B 19 14.4 9 20.5 10 11.4

C 26 19.7 8 18.2 18 20.5

D 30 22.7 9 20.5 21 23.9

E 30 22.7 9 20.5 21 23.9

Pharmacotherapy (n = 131)

NRT 48 36.6 9 20.9 39 44.3

Bupropion 22 16.8 9 20.9 13 14.8

Varenicline 13 9.9 4 9.3 9 10.2

Combinedb 48 36.6 21 36.6 27 30.7
aColumn percent, b Bupropion + NRT
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face-to-face follow-ups. Continuity to medication had in-
creased in the intervention group at 3rd month.

Determinants of cessation
Gender
In the first month of cessation, gender did not have a
significant effect on abstinence rates, whereas in the
third and sixth month, men were more successful. This
finding is similar to previous studies [30–32]. In terms
of social support and motivation, the advantageous pos-
ition of men at home seems to positively contribute to
the smoking cessation process [33].

Social Class
The unemployed individuals in this study, although not
a very representative group, had a lower abstinence rate
at first month. Unemployment is found to be associated
with very low rates of quitting [34]. Unemployment has
the potential to negatively affect many domains of life
and financial difficulties can impair the efforts for cessa-
tion [35]. In a study conducted in England, the un-
employed quitters were less likely to accept aid for
smoking cessation compared to other occupations [36].

Quit attempts
At first month, as the number of former quit attempts
increased, the abstinence rates increased, but after the
third month this relationship disappeared. Their previ-
ous experience in quitting seems to positively impact
their last attempt in the first weeks, but further in the
process, they may not have been able to cope with the
stimuli that had caused their previous relapses. Previous
failures might need to be a more in-depth uncovering to
increase awareness and coping strategies. Studies have
reported that previous quit attempts interfere with the
latter cessation efforts [37] but there are controversial
results [38, 39].

Depression score
The depressive mood at the time of cessation had effects
on abstinence rates at first and third months. Evidence sug-
gests that, the mood of the individual determines cigarette
consumption behavior and may also disrupt the efforts for
cessation. It has been shown that depression scores are in
inverse relation with cessation success [40, 41].

The role of the intervention
At all points of the follow up, when all the above deter-
minants were controlled in multivariate analysis, the
only effective determinant for abstinence was the
intervention.
With the intervention the abstinence rates increased

3.5 times at first, 2.5 at third and 2.3 times at sixth
month compared with the control group getting only
usual care. Although the intensity of the intervention de-
creased after the first month, the effect on success con-
tinued. The meta-analysis (primary outcomes assessed at
< 3 months) by Graham and colleagues concluded that
interactive internet interventions were 2.10 (OR, 95% CI
= 1.25–3.52) times more effective than smoking cessa-
tion interventions with printed materials. Internet inter-
vention was found to be 1.35 (OR, 95% CI = 0.97–1.87)
times more successful than face-to-face contact but this
was statistically insignificant. Twenty-four studies in-
volving different forms of internet interventions had a
significant effect of 1.16 fold (OR, 95% CI = 1.03–1.31)
in favour of internet interventions [21]. The WhatsApp
intervention in our study (for 1st month OR = 3.51, 95%
CI = 1.30–9.44; for 3th month OR = 2.50, 95% CI = 1.04–
5.98) was found to be even more effective than the inter-
ventions in these studies. In a meta-analysis in 2016,
Whittaker and colleagues examined 12 cessation studies
with outcomes for six-month follow-up. They found that
mobile-phone-based interventions increased smoking
cessation success rates 1.67 times (OR, 95% CI = 1.46–

Fig. 2 Smoking cessation success rates among respondents, first, third and sixth month follow ups (intervention, control groups)
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1.90) [17]. This is in line with our study’s sixth month
results (OR = 2.31, 95% CI = 1.03–5.16).
Examples of successful interventions using WhatsApp

application for smoking cessation support are increasing.
In a RCT conducted in Hong Kong in 2015, the relapse
rate for smoking cessation in WhatsApp and Facebook
groups in the second and sixth months was found to be
lower than in the control group, but the difference was
significant only in the WhatsApp group [15]. The re-
searchers explained the success of WhatsApp with its
role in social support through group communication. In
our study, group communication was not preferred be-
cause of the possible intra-group dynamics that could
disrupt the process. An incorrect information

disseminating from intra-group communication or an
individual experiencing a motivational decline could be
unpredictable confounders. Thus our attempt was to iso-
late the intervention as much as possible from other
difficult-to-control effects.
One of the strengths of this study was the fact that

special attention was given to the timing, intensity and
contents of the messages. Moreover, evaluation of the
messages by former quitters at the development of the
content stage might have helped to fully meet the needs
of the quitters. The visualization of messages and the
use of a trusted application, such as WhatsApp, which is
easy to use and protects privacy, may also have affected
the delivery of proper messages.

Table 3 Univariate and multivariate logistic regression analysis of factors associated with smoking cessation success in the first and
third month follow upa-f

Model 1a Model 2b, c

OR (95% CI) OR (95% CI)

First month follow up

Group, n (%)

Intervention 29 (65.9%) 2.85 (1.33–6.14)d 3.51 (1.30–9.44)d

Control (ref) 36 (40.9%) 1.00 1.00

Social class, n (%)

Unemployed 1 (9.1%) 0.08 (0.01–0.66)d 0.27 (0.25–2.91)

Blue collar 27 (51.9%) 0.85 (0.38–1.88) 1.07 (0.39–2.90)

White collar (ref)f 31 (57.4%) 1.00 1.00

Depression score, mean (±SD) 5.2 (±2.8) 0.89 (0.80–0.99)d 0.90 (0.78–1.04)

Quit attempts, mean (±SD) 3.0 (±2.0) 1.39 (1.08–1.79)d 1.32 (0.97–1.78)

Third month follow up

Group, n (%)

Intervention 22 (50.0%) 2.34 (1.07–5.09)d 2.50 (1.04–5.98)c

Control (ref) 27 (30.7%) 1.00 1.00

Social class, n (%)

Unemployed 0 (0.0%)e 0.15 (0.02–1.29)e 0.42 (0.04–4.23)e

Blue collar 25 (48.1%) 1.35 (0.59–3.07) 1.94 (0.77–4.88)

White collar (ref)f 22 (40.7%) 1.00 1.00

Depression score, mean (±SD) 4.9 (±2.5) 0.88 (0.78–0.99)d 0.89 (0.78–1.02)

Marital status, n (%)

Married 32 (48.5%) 1.90 (0.82–4.38) 1.61 (0.63–4.12)

Not married (ref) 17 (25.8%) 1.00 1.00

6th month follow up

Group, n(%)

Intervention 18 (40.9%) 2.31 (1.03–5.16)d 2.31 (1.03–5.16)d

Control (ref) 21 (23.9%) 1.00 1.00
aModel 1: Adjusted for age and sex,
bModel 2: Adjusted for age, sex and other variables
cNagelkerke R2 (First month) 0.253; R2 (Third month): 0.213 R2 (Sixth month):0.126
dp < 0.05
eAgresti adaptation was applied due to the presence of zero in a cell [50]
fTwo individuals in the “self-employed” class were added to the “white collar” class
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We did not find an effect of gender, unemployment and
depressive mood on abstinence in the final logistic regres-
sion. Social media interventions are the new means of
health promotion while keeping in mind that if equal
internet access is not provided, these interventions could
lead to inequalities in health [42]. But as internet is access-
ible by even low socioeconomic groups, then free online
interventions could even reduce health inequalities [43].
Regarding cessation efforts, by reaching those who cannot
receive adequate cessation aids/follow-ups, these interven-
tions could add substantially to tobacco control efforts. In-
formation and motivation can reach individuals regardless
of place and time. This will remove spatial barriers and
time constraints for these groups.
Adequacy of the number of follow-ups was higher in

the intervention group at first and third months. This
significant difference was consistent for face-to-face in-
terviews while it was not obtained for telephone inter-
views. One reason may be the increased motivation for
face-to-face contact in the intervention group. The
follow-ups with telephone interview were proactively ini-
tiated by the physician while face-to-face contacts
needed more active involvement of the quitter.
Throughout the intervention, there were messages which
reminded the quitter to reach the physician when
needed and some messages emphasizing the importance
of follow up. These may have provoked the quitter to
keep up with their regular appointments. Another rea-
son for the increase in face-to-face follow-ups in the
intervention group may be their increased abstinence
rates because those who succeed might feel more proud
in attending the service and giving feed-back, while the
non-succeeding participants may avoid the issue and
thus the visit.

There was no significant difference in terms of weight
gain among the quitters between the intervention and
control groups. Weight gain is a common problem re-
garding smoking cessation [44]. Messages for promoting
healthy life styles regarding dietary habits and physical
activity were amongst the intervention content in this
study. However we did not achieve any specific advan-
tage of this content.
Drug continuity is another problem in the cessation

period. Quitters generally do not adhere to physicians’
recommendation on the duration of treatment and leave
their therapy earlier than intended. The inadequate use
of the NRT or drug increases the risk of relapse [45]. In
this study, it was seen that the intervention group con-
tinued their therapy much better than the control group
(50,0% vs 34,9%) but this was not statistically significant
in the first month. However, in the third month, drug
continuity in the intervention group was significantly
better in comparison with the control group (27,5% vs
10,7%). In the messages, the emphasis on continuity to
therapy has possibly contributed to this effect. Another
possibility is that participants who could not succeed in
their quit attempt have stopped taking their medication.

Limitations
Those admitting to the cessation service have been evaluated,
thus the results do not represent population based measures.
Moreover, middle-aged and educated male population

dominated this study group. This predominance can be
seen in other cessation studies conducted in Turkey at
tertiary level services [46, 47].
The individuals in the sample were experienced in

using WhatsApp so the findings may not be generalized
to smokers who are less likely to use mobile apps.

Table 4 Follow-up, continuity to medication and weight gain status of the control and intervention groups by the end of first and
third montha-d

Intervention Control (ref) OR (95% CI)

n (%)b n (%)b

First montha

Adequate total follow-up (n = 132) 23 (52.3) 29 (33.0) 2.45 (1.14–5.27)c

Adequate telephone follow up (n = 132) 34 (77.3) 56 (63.6) 1.97 (0.86–4.52)

Adequate face-to-face follow up (n = 132) 23 (52.3) 26 (29.5) 2.80 (1.30–6.04)c

Medication continuity (n = 125) 21 (50.0) 29 (34.9) 1.89 (0.88–4.04)

Weight gain (n = 64)d 12 (57.1) 20 (55.6) 1.07 (0.39–2.89)

Third montha

Adequate total follow-up (n = 132) 22 (50.0) 21 (23.9) 3,53 (1.59–7.82)c

Adequate telephone follow up (n = 132) 4 (9.1) 7 (8.0) 1,13 (0.31–4.12)

Adequate face-to-face follow up (n = 132) 22 (50.0) 26 (29.5) 2,62 (1.21–5.70)c

Medication continuity (n = 115) 11 (27.5) 8 (10.7) 3,33 (1.19–9.29)c

Weight gain (n = 64)d 15 (53.6) 19 (52.8) 1,03 (0.38–2.78)
aAdjusted for age and sex, bColumn percent, cp < 0.05, dAnalysis executed only for quitters
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Social desirability may have biased the self-reports on
quitting and quitting had not been confirmed with the
CO test for most participants at third and sixth months.
Yet studies have shown that self-reported cessation was
correlated with biological measures [48].
The control group did not receive any messages, so

there may be some subject-expectancy effect. Part of the
intervention coincided with Ramadan month (fasting
time for Muslims) and this may have interfered with the
use of medical therapy during cessation for those who
were fasting in their medical therapy period.
Throughout the intervention period, medication has

not been subsidized by the social security means. This
may have entailed a selection bias regarding admission
to service in favor of those who could afford. Admission
to tertiary service also has access barriers for those with-
out social security.
Secondary outcomes were not assessed at sixth month,

as almost all follow-ups were conducted by phone calls.

Conclusion
The online support provided through WhatsApp embed-
ded in the routine cessation service delivery increased
abstinence rates substantially. The intervention was in-
tensively applied in the first month and then diluted in
the subsequent 2 months, however the effect of the
intervention continued even at sixth month. When con-
trolled for all other variables, only the intervention was
found to be effective in cessation success.
Regarding the secondary outcomes, continuous abstin-

ence at 3rd and 6th month, adequate number of
follow-ups (especially face-to-face contacts) and con-
tinuity to medication were more achieved in the inter-
vention group.
In the difficult process of quitting, individuals may be

supported and motivated with the use of internet tech-
nology. Losing quitters from follow-up may also be re-
duced. E-tools developed to support routine service
delivery have the potential to increase abstinence rates.

Additional files

Additional file 1: CONSORT 2010 checklist of information to include
when reporting a randomised trial (PDF 454 kb)

Additional file 2: The detailed random allocation sequence (PDF 292 kb)

Additional file 3: Some characteristics of participants (PDF 223 kb)

Abbreviations
CONSORT: Consolidated Standards of Reporting Trials; ITT: Intention-To-Treat;
NRT: Nicotine Replacement Therapy; RCT: Randomized Controlled Trial;
SMS: Short Message Service; TUBATIS: Tobacco Addiction Treatment Follow-
up System

Acknowledgements
Not Applicable.

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
SD contributed to the conception and design of the study, the acquisition of
data, prepared the data set, did the data analysis, discussed core ideas,
drafted the article and prepared the final manuscript. IE, RD, HH contributed
to the conception and design of the study, the acquisition of data and
commented on the drafts. AC and PO contributed to the design of the
study, discussed core ideas and commented on drafts. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
The study was submitted and approved by the Ethics Committee of Clinical
Studies of Ege University, Faculty of Medicine (Ethical clearance number: 16–
12.1/11) on January 6, 2017 and written informed consent was obtained
from all participants before they participated in the study.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Ege University Faculty of Medicine, Department of Medical Education, Izmir,
Turkey. 2Adnan Menderes University Faculty of Medicine, Department of
Public Health, Aydin, Turkey.

Received: 12 October 2018 Accepted: 29 March 2019

References
1. American Cancer Society, Vital Strategies. Tobacco Atlas. Turkey; 2019.

tobaccoatlas.org/country/turkey accessed 10 Feb 2019
2. Turkish Statistical Institute. The percentage of individuals' status of smoking

tobacco products by sex and age group (2010-2016). 2016. http://www.tuik.
gov.tr/PreIstatistikTablo.do?istab_id=2393. Accessed 25 Dec 2017.

3. Turkish Statistical Institute. Global adult tobacco survey. TSI Bulletin. 2012.
http://www.tuik.gov.tr/PreHaberBultenleri.do?id=13142. Accessed 25 Dec 2017.

4. Turkish Ministry of Health, Health Promotion General Directorate. Smoke-free
Turkey. 2016. http://www.sggm.saglik.gov.tr/TR,3881/turkiyenin-dumansiz-hava-
sahasi-dunyaya-resmen-ornek-oldu.html. Accessed 22 Aug 2017.

5. Turkish Ministry of Health. Tobacco control in Turkey 2016. http://
havanikoru.org.tr/surec. Accessed 8 Sep 2017. Accessed 27 Dec 2017.

6. Fiore MC, Jaén CR, Baker TB, et al. Treating Tobacco Use and Dependence:
2008 Update. Clinical Practice Guideline. Rockville: U.S. Department of
Health and Human Services. Public Health Service; 2008.

7. Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone counselling
for smoking cessation. Cochrane Database Syst Rev. 2013;12(8):CD002850.

8. Hall SM, Tunstall CD, Vila KL, Duffy J. Weight gain prevention and smoking
cessation: cautionary findings. Am J Public Health. 1992;82:799–803.

9. Danielsson T, Rossner S, Westin A. Open randomised trial of very low
energy diet together with nicotine gum for stopping smoking in women
who gained weight in previous attempts to quit. BMJ. 1999;319:490–4.

10. McDonough M. Update on medicines for smoking cessation. Aust Prescr.
2015;38(4):106–11.

11. Kemp S. Three billion people now use social media - we are social. https://
wearesocial.com/blog/2017/08/three-billion-people-now-use-social-media.
Accessed 11 Sept 2017.

12. Statista. WhatsApp: number of users 2013–2017 | Statista. 2017. https://
www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-
users. Accessed 11 Sept 2017.

Durmaz et al. BMC Public Health          (2019) 19:387 Page 11 of 12

https://doi.org/10.1186/s12889-019-6727-z
https://doi.org/10.1186/s12889-019-6727-z
https://doi.org/10.1186/s12889-019-6727-z
http://tobaccoatlas.org/country/turkey
http://www.tuik.gov.tr/PreIstatistikTablo.do?istab_id=2393
http://www.tuik.gov.tr/PreIstatistikTablo.do?istab_id=2393
http://www.sggm.saglik.gov.tr/TR,3881/turkiyenin-dumansiz-hava-sahasi-dunyaya-resmen-ornek-oldu.html
http://www.sggm.saglik.gov.tr/TR,3881/turkiyenin-dumansiz-hava-sahasi-dunyaya-resmen-ornek-oldu.html
http://havanikoru.org.tr/surec.%20Accessed%208%20Sep%202017
http://havanikoru.org.tr/surec.%20Accessed%208%20Sep%202017
https://wearesocial.com/blog/2017/08/three-billion-people-now-use-social-media
https://wearesocial.com/blog/2017/08/three-billion-people-now-use-social-media
https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users
https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users
https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users


13. Statista. WhatsApp: mobile usage penetration by country | Statista. 2017.
https://www.statista.com/statistics/291540/mobile-internet-user-whatsapp.
Accessed 12 Sept 2017.

14. Trujillo Gómez JM, Díaz-Gete L, Martín-Cantera C, Fábregas Escurriola M,
Lozano Moreno M, et al. Intervention for smokers through new
communication technologies: what perceptions do patients and healthcare
professionals have? A qualitative study. PLoS One. 2015;10(9):e0137415.
https://doi.org/10.1371/journal.pone.0137415.

15. Cheung Y, Chan C, Lai C, Chan V, Wang M, Li W, et al. Using WhatsApp and
Facebook online social groups for smoking relapse prevention for recent
quitters: a pilot pragmatic cluster randomized controlled trial. J Med
Internet Res. 2015;17(10):e238. https://doi.org/10.2196/jmir.4829.

16. Andreeva T, Petrenko T, Kharchenko N, Zakhozha V. 7th European tobacco
or health conference book of abstracts. In: Tailoring smoking cessation
services to smokers perceived needs in Ukraine; 2017. p. 71.

17. Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu Y. Mobile phone-based
interventions for smoking cessation. Cochrane Database of Systematic
Reviews. 2016;(Issue 4):CD006611. https://doi.org/10.1002/14651858.
CD006611.pub4.

18. Alanzi T, Bah S, Alzahrani S, Alshammari S, Almunsef F. Evaluation of a
mobile social networking application for improving diabetes type 2
knowledge: an intervention study using WhatsApp. J Comp Eff Res. 2018;
7(9):891–9.

19. Muniasamy M, Hashim HM, Lim C, Junazli NB, Choo SL, Low KY. Would you
like a free mammogram? Effectiveness of utilizing WhatsApp as a social
marketing tool in improving uptake for a free mammography Service in
Kuala Lumpur Malaysia. J Glob Oncol. 2018;(4_suppl_2):54s–s. https://doi.
org/10.1200/jgo.18.29100.

20. Baskerville NB, Azagba S, Norman C, McKeown K, Brown KS. Effect of a
digital social media campaign on young adult smoking cessation. Nicotine
Tob Res. 2016 Mar;18(3):351–60. https://doi.org/10.1093/ntr/ntv119.

21. Graham AL, Carpenter KM, Cha S, Cole S, Jacobs MA, Raskob M, Cole-Lewis
H. Systematic review and meta-analysis of internet interventions for
smoking cessation among adults. Subst Abus Rehabil. 2016;7:55–69. https://
doi.org/10.2147/SAR.S101660.

22. Ünal M. Smoking cessation counseling in the hospitals: problems and solutions.
Konuralp Tıp Derg. 2017;9(2):94–9. https://doi.org/10.18521/ktd.315188.

23. Dumville JC, Hahn S, Miles JNV, Torgerson DJ. The use of unequal
randomisation ratios in clinical trials: a review. Contemp Clin Trials. 2006;
27(1):1–12. https://doi.org/10.1016/j.cct.2005.08.003.

24. Mars M, Escott R. WhatsApp in clinical practice: a literature review. Stud
Health Technol Inform. 2016;(231):82–90. https://doi.org/10.3233/978-1-
61499-712-2-82.

25. Fleiss JL. Statistical methods for rates and proportions. 2nd Ed. New York:
John Wiley; 1981. Print.

26. West R, Hajek P, Stead L, Stapleton J. Outcome criteria in smoking cessation
trials : proposal for a common standard. Soc Stud Addict. 2005;100:299–303.
https://doi.org/10.1111/j.1360-0443.2005.00995.x.

27. Uysal MA, Kadakal F, Karsidag C, Bayram NG, Uysal O, et al. Fagerstrom Test
for Nicotine Dependence: Reliability in a Turkish Sample and Factor Analysis.
Tuberkuloz ve Toraks. 2004;52(2):115–21.

28. Aydemir O, Güvenir T, Küey L, Kültür S. Reliability and validity of the Turkish
version of hospital anxiety and depression scale. Türk Psikiatri Derneği. 1997;
8(4):280–7.

29. North American Quitline Consortium. Measuring quit rates / NAQC issue
paper. 2009. https://www.pdastats.com/PublicFiles/Naqc_Issuepaper_
Measuringquitrates.pdf.

30. Çelik İ, Yüce D, Hayran M, Erman M, Kılıçkap S, et al. Nationwide smoking
cessation treatment support program – Turkey project. Health Policy. 2015;
119(1):50–6. https://doi.org/10.1016/j.healthpol.2014.11.017.

31. Pekel Ö. One year rate of smoking cessation in Balçova center and effect of
nicotine dependence on relaps rate. Izmir: Dokuz Eylül University; 2012.

32. Carlson LE, Goodey E, Bennett MH, Taenzer P, Koopmans J. The addition of social
support to a community-based large-group behavioral smoking cessation
intervention: improved cessation rates and gender differences. Addict Behav.
2002;27(4):547–59. https://doi.org/10.1016/S0306-4603(01)00192-7.

33. Westmaas JL, Wild TC, Ferrence R. Effects of gender in social control of
smoking cessation. Health Psychol. 2002;21(4):368–76. https://doi.org/10.
1037/0278-6133.21.4.368.

34. Wilkinson R, Marmot M. Social determinants of health: the solid facts.
Copenhagen: World Health Organization; 2003.

35. Benach J, Muntaner C, Santana V. Employment conditions and health
inequalities, final report to the WHO commission on social determinants of
health (CSDH); 2007.

36. Turner J, McNeill A, Coleman T, Bee JL, Agboola S. Feasibility of offering
nicotine replacement therapy as a relapse prevention treatment in routine
smoking cessation services. BMC Health Serv Res. 2013;13(1):38. https://doi.
org/10.1186/1472-6963-13-38.

37. Andreeva TI, Zakhozha V, Kharchenko N, Petrenko T. Smokers' past
experience and intentions in selecting cessation aids: implications of social
learning theory. Tob Prev Cessat. 2017;3(May Supplement):64. https://doi.
org/10.18332/tpc/70597.

38. Argüder E, Karalezli A, Hezer H, Kılıç H, Er M, et al. Factors affecting the
success of smoking cessation. Türk Toraks Derg. 2013;(14):81–7. https://doi.
org/10.5152/ttd.2013.18.

39. Ayesta FJ, Martin F, Otero M. No differences among sexes in smoking
cessation in the patients treated in an specialized unit. Tob Prev Cessat.
2017;3(May Supplement):59. https://doi.org/10.18332/tpc/71199.

40. Fidan F, Pala E, Ünlü M, Sezer M, Kara Z. Factors affecting smoking cessation
and success rates of the treatment methods used. Kocatepe Tip Derg. 2005;
6(3):27–34.

41. Ayesta FJ, Martin F, Veiga S. Influence of having a psychiatric diagnosis on
smoking cessation. Tob Prev Cessat. 2017;3(May Supplement):73. https://doi.
org/10.18332/tpc/71198.

42. Bravin JI, Bunge EL, Evare B, Wickham RE, Perez-Stable EJ, et al.
Socioeconomic predictors of smoking cessation in a worldwide online
smoking cessation trial. Internet Interv. 2015;2(4):410–8. https://doi.org/10.
1016/j.invent.2015.10.001.

43. Muñoz RF, Chen K, Bunge EL, Bravin JI, Shaughnessy EA, et al. Reaching
Spanish-speaking smokers online: a 10-year worldwide research program.
Rev Panam Salud Publica. 2014;35(5–6):407–14.

44. Filozof C, Fernandez Pinilla MC, Fernandez-Cruz A. Smoking cessation and
weight gain. Obes Rev. 2004;5(2):95–103. https://doi.org/10.1111/j.1467-
789X.2004.00131.x.

45. Yılmaz A, Turan A. General characteristic of smoking cessation patients and
factors effecting treatment success. İzmir Göğüs Hastanesi Dergisi. 2015;
29(3):145–9.

46. Kökten R. Evaluation for the study of quitting smoking clinic of Trakya
University Medical Faculty. Edirne: Trakya University; 2008.

47. Kiter G, Başer S, Akdağ B, Eki̇nci̇ A, Ünal N, et al. The characteristics of
smoking habit among patients evaluated at our outpatient clinic. Tuberc
Thorax. 2008;56(1):30–6.

48. Raherison C, Marjary A, Valpromy B, Prevot S, Fossoux H, Taytard A.
Evaluation of smoking cessation success in adults. Respir Med. 2005;99(10):
1303–10.

49. Koyun, A. The effect of stage of change model based education given for
smoking cessation to adult women. Ankara: Hacettepe University The
Institute of Health Science, Program of Obstetric and Women’s Health
Nursing, Doctorate Thesis; 2013.

50. Agresti A. An introduction to categorical data analysis. 2nd ed. Florida:
Wiley-Interscience; 2007.

Durmaz et al. BMC Public Health          (2019) 19:387 Page 12 of 12

https://www.statista.com/statistics/291540/mobile-internet-user-whatsapp
https://doi.org/10.1371/journal.pone.0137415
https://doi.org/10.2196/jmir.4829
https://doi.org/10.1002/14651858.CD006611.pub4
https://doi.org/10.1002/14651858.CD006611.pub4
https://doi.org/10.1200/jgo.18.29100
https://doi.org/10.1200/jgo.18.29100
https://doi.org/10.1093/ntr/ntv119
https://doi.org/10.2147/SAR.S101660
https://doi.org/10.2147/SAR.S101660
https://doi.org/10.18521/ktd.315188
https://doi.org/10.1016/j.cct.2005.08.003
https://doi.org/10.3233/978-1-61499-712-2-82
https://doi.org/10.3233/978-1-61499-712-2-82
https://doi.org/10.1111/j.1360-0443.2005.00995.x
https://doi.org/10.1016/j.healthpol.2014.11.017
https://doi.org/10.1016/S0306-4603(01)00192-7
https://doi.org/10.1037/0278-6133.21.4.368
https://doi.org/10.1037/0278-6133.21.4.368
https://doi.org/10.1186/1472-6963-13-38
https://doi.org/10.1186/1472-6963-13-38
https://doi.org/10.18332/tpc/70597
https://doi.org/10.18332/tpc/70597
https://doi.org/10.5152/ttd.2013.18
https://doi.org/10.5152/ttd.2013.18
https://doi.org/10.18332/tpc/71199
https://doi.org/10.18332/tpc/71198
https://doi.org/10.18332/tpc/71198
https://doi.org/10.1016/j.invent.2015.10.001
https://doi.org/10.1016/j.invent.2015.10.001
https://doi.org/10.1111/j.1467-789X.2004.00131.x
https://doi.org/10.1111/j.1467-789X.2004.00131.x

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Trial design
	Participants
	Usual care
	The intervention
	Sample size
	Randomization
	Blinding
	Measures and outcomes
	Primary outcome: abstinence rate at 1st month
	Secondary outcomes
	Control variables
	Socio-demographic variables
	Smoking status
	Medical status
	Therapy

	Data collection
	Development of the message contents
	Analysis
	Ethical issues

	Results
	Discussion
	Determinants of cessation
	Gender
	Social Class
	Quit attempts
	Depression score

	The role of the intervention
	Limitations

	Conclusion
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

