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Abstract
 The use of technology to support healthcare in IndonesiaBackground:

holds new promise in light of decreasing costs of owning mobile devices
and ease of access to internet. However, it is necessary to assess end-user
perceptions regarding mobile health interventions prior to its
implementation. This would throw light on the acceptability of mobile phone
communication in bringing about behavioural changes among the target
Indonesian population. The aim of this study was to explore the perceived
usefulness of receiving a potential smoking cessation intervention via
mobile phones.

 This is an exploratory cross-sectional study involving current andMethods:
former adult tobacco smokers residing in Indonesia. Online advertisement
and snowballing were used to recruit respondents. Data was collected
using a web-based survey over a period of 4 weeks. Those willing to
participate signed an online consent and were subsequently directed to the
online questionnaire that obtained demographics, tobacco usage patterns,
perceived usefulness of a mobile phone smoking cessation application and
its design.

 A total of 161 people who smoked tobacco responded to theResults:
online survey. The mean age of the participants was 29.4. Of the 123
respondents, 102 were men. Prior experience with using a mobile phone for
health communication (OR 3.6,  =0.014) and those willing to quit smokingP
(OR 5.1,  =0.043) were likely to perceive a mobile phone smokingP
cessation intervention as useful. A smartphone application was preferred
over text messages, media messages or interactive voice response
technology. Content comprising of motivational messages highlighting the
methods and benefits of quitting smoking were requested.

 People who smoke in Indonesia perceived receiving aConclusion:
potential smoking cessation intervention via mobile phones as useful. A
multi-component, personalized smartphone application was the desired
intervention technique. Such an intervention developed and implemented

within a public health program could help address the tobacco epidemic in
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within a public health program could help address the tobacco epidemic in
Indonesia.
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Introduction
With an estimated population of 266 million people in the 
year 2018, Indonesia is the fourth most populous country in the 
world1. Globally, Indonesia has the third highest number of 
tobacco smokers. The situation is possibly attributed to the large 
population and the scarcity of public health campaigns targeting 
smoking cessation. Approximately 65% of adult males in the  
country smoke tobacco2. Of those who smoke tobacco, 61% start 
smoking before the age of 19 years3 with a 19% prevalence of  
smoking among Indonesian teenagers aged 13–15 years3.

Several factors such as population growth, the relatively low 
price of cigarettes and aggressive marketing strategies by tobacco 
industries have led to an increase in tobacco use in Indonesia 
in the last two decades. Further, Indonesia is the only  
country in the Asia Pacific that has not ratified the World Health  
Organizations (WHO) Framework Convention on Tobacco  
Control (FCTC) to prevent adolescents from taking up ciga-
rettes and protect non-smokers from exposure to second-hand  
cigarette smoke3.

This weak implementation of international regulations to mini-
mize tobacco smoking along with economic, political and social 
factors have resulted in a high burden of tobacco-related morbid-
ity and mortality in Indonesia4. As a consequence, >97 million 
non-smokers are exposed to second-hand tobacco smoke in the 
country5. In 2010, an estimated 12% of total deaths in Indonesia 
were the result of tobacco-related disease6. Greater than 3.5 
million disability-adjusted life years (DALY) were also lost 
and an estimated 319 million to 1.2 billion USD was spent on  
healthcare for tobacco-related illnesses in Indonesia annually5,6. 
Despite this large burden the support available to quit smok-
ing, especially through the healthcare system, is limited6. 
This is evidenced by the fact that a third of the patients with 
TB attempting to quit relapsed into smoking six months  
after treatment7.

In Indonesia, pharmaceutical medications for nicotine addic-
tion such as nicotine patches, gums, lozenges, sprays and 
varenicline are available without prescription in pharmacies. 
Quitting with prescription medication is the least common 
cessation method used that quitters adopt (0.4%)6. Smoking  
cessation methods such as cognitive behavioural therapy are also  
uncommon in Indonesia6. However, 71% of Indonesians who 
smoke, attempt to quit without assistance. Others may use tradi-
tional methods (herbal or medicinal plants), smokeless tobacco  
or counselling6. Additionally, self-confidence of Indonesian 
physicians in providing smoking cessation counselling is low, 
with smoking cessation services offered only at a few health-
care facilities8. There is also no national toll-free quit-line9.  
Given the current scenario, innovation and improvement in  
smoking cessation in Indonesia is a necessity.

The increasing use of mobile phones in resource poor settings 
and their adoption for healthcare delivery popularly known as 
mHealth10, provides an ideal opportunity to deliver smoking 
cessation interventions in any setting. mHealth supports a  
wide range of healthcare applications11 including clinical  

decision support and healthcare data collection12. Other mobile 
phone applications include behaviour change interventions for  
medication adherence support and smoking cessation12,13.

Using mobile phones in smoking cessation programs enables 
the personalization of smoking cessation support based on the 
quitter’s background, time of the day or the location of the quit-
ter. With the use of various modes of communication such as 
Short Messaging Service (SMS), Multimedia Messaging Serv-
ice (MMS), live-voice calls and interactive voice response (IVR) 
technology, mobile phone interventions could provide motiva-
tion and counseling to those who want to quit tobacco smoking11.  
In this regard, text messaging was effective for smoking  
cessation in New Zealand and the United Kingdom, smartphone 
android applications, though not tested for efficacy in a rand-
omized control trial (RCT), are known to reach smokers who are  
not seeking professional help14–19.

Mobile phone penetration and mHealth development in 
Indonesia
The growth of mobile users in Indonesia is one of the fastest in 
Asia with a steady increase from 125.36 per 100 people in 2013 
to 173.84 per 100 people in 201820. Given the improving internet 
accessibility and low cost of smartphones21, with prices as low 
as 40 USD for a phone, smartphone penetration in Indonesia 
has reached 27% in 201822 and is predicted to reach 32% by  
202223. The abundant use of mobile phones in Indonesia that 
parallels the tobacco epidemic in the country makes mobile  
phones ideal for implementing smoking cessation interventions.

Scientific evaluation of mobile phone use for health care,  
particularly for smoking cessation interventions in Indonesia is 
still in inception24,25. However, it is essential to first explore the 
acceptability and perceived usefulness of receiving a mobile 
based smoking cessation intervention in Indonesian’s who 
smoke prior to developing and testing such an intervention. We  
therefore, chose to determine the preferred mode of communi-
cation, potential content and communication characteristics of 
mobile phone-based smoking cessation interventions prior to 
developing such an intervention. To our knowledge this is the 
first study that has assessed the acceptability of mobile phone  
applications for smoking cessation in Indonesia.

Methods
This was an exploratory cross-sectional web-based survey con-
ducted in Indonesia between March 23rd to April 21st 2015. 
As we did not have prior data on acceptability of mobile phone 
interventions in Indonesia, we did not estimate a sample  
size for the study.

For the survey, we developed a survey questionnaire and made 
it available via the internet for respondents to fill (Appendix 
A and B (Extended data26)). The questionnaire was ‘face  
validated’ for content and comprehension and was made avail-
able in the Indonesian language. The snowballing approach was  
used to distribute the questionnaire. For this, 25 potential 
respondents known to the first author were invited to partici-
pate in the study. On completing the survey questionnaire these  
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respondents were requested to invite contacts who in turn 
were requested to invite their contacts and so forth. The 
respondents could access the questionnaire only on express-
ing consent to participate in the survey by clicking the AGREE  
button on the survey web page.

The survey was promoted via a weblog called Berhen-
tiMerokok.org meaning “quit smoking”. This website was cre-
ated to provide respondents information about the study, to 
enable respondents to refer the questionnaires to other potential 
participants and to communicate with the researcher. Another  
website and a Facebook page “Layanan Online Berhenti 
Merokok” (“Quit Smoking Online Information”), also promoted 
the survey (Appendix C (Extended data26)). The websites and 
Facebook page were further promoted via internet based smok-
ing cessation campaigns and health promotion programs using 
websites, social media accounts and mobile applications using  
promotional banners (Appendix D (Extended data26)).

The questionnaire comprised four sections: (i) Introduction and 
informed consent (ii) demographic characteristics (iii) smoking 
status and smoking cessation aid seeking behaviour (iv) mobile 
phone usage, perceived usefulness and preferences regarding 
mobile phone-based smoking cessation interventions. The survey  
included questions on the preferred mode of communica-
tion for the intervention delivery (SMS, voice calls, multime-
dia messaging, automated calls and smartphone applications), 
potential content and communication characteristics of a smok-
ing cessation intervention delivered via mobile phones. The 
questionnaire was created using Typeform survey software 
and was made available online for data collection during  
the study period (Appendix E (Extended data26)).

During the four-weeks of data collection (March 23rd to April 
21st 2015), 850 visitors had accessed the web-based survey. Of 
these, 161 (19%) completed the survey. Respondents included 
in the analysis were current and former smokers, aged 18 years 
or older, residing in Indonesia for the past year. Respond-
ents who did not complete the questionnaire were excluded  
from the analysis.

Statistical analysis
Statistical analyses were performed using SPSS Version 22 
for Windows. Complete case analysis was used to analyse the 
data. The variables were described using measures of central 
tendency and dispersion. Bivariate analysis (chi-square) was 
used to explore associations between perceived usefulness of  
receiving intervention and demographic variables, smoking 
status and mobile phone usage. Univariate logistic regression 
analyses were performed if the variable had more than three 
categories. Variables with p-values less than 0.25 were subse-
quently included in a multivariate regression model to identify the  
predictors of perceived usefulness of the intervention.

Ethics statement
Ethical clearance for the study (Ref: KE/FK/311/EC) was obtained 
from the Medical and Health Research Ethics Committee,  
Universitas Gadjah Mada, Yogyakarta, Indonesia, a state-owned 

university to which the researchers are affiliated (Appendix 
F (Extended data26)). Informed consent was obtained online 
prior to the survey by asking those willing to participate in the  
survey to click on an “AGREE” button online.

Results
Of the, 161 (19%) respondents who completed the survey, 47 
(29%) used smartphones, 30 (19%) personal computers, and 
24 (15%) used tablets. Respondents’ locations represented 14  
of the 34 provinces in Indonesia (see Underlying data27).

Perceived usefulness of receiving a smoking cessation 
intervention via mobile phones
Overall, 116 (85%) of the respondents perceived that a poten-
tial smoking cessation intervention delivered via mobile phones  
was useful.

Socio-demographic characteristics. The socio-demography 
of the respondents is described in Table 1. The mean age of 
the respondents was 29.4 (±7.11). Of the 123 respondents, 80 
(65%) were aged < 30 years, 102 (83%) were men, 75 (61%) 
reported Indonesian as their primary language and 68/156 (44%)  
reported being literate in English. Most respondents were 
unmarried and had completed higher education. There were 
96 (88%) respondents from urban areas. The respondents’ 
mean monthly expenditure was 4.7 million Indonesian Rupiah 
(IDR) (± 6.4 million) [USD 330 (± 450)]. There was no signifi-
cant difference in the perceived usefulness of receiving smoking 
cessation intervention via mobile phones within different  
socio-demographic groups (Table 1 & Table 2).

Smoking status characteristics. Of the respondents, 111 (75%) 
were current smokers. Of these, 77 (52%) smoked daily. The 
mean age at which smoking was initiated was 16.55 (± 5.2) years.  
The mean duration of smoking was 8.5 (± 7) years while, most  
were at a low or very low nicotine dependency.

Most current smokers (76, 68%) expressed their willingness to 
quit smoking and a majority (82, 74%) tried to quit in the past. 
Willingness to quit smoking was an important factor for per-
ceived usefulness of an intervention. Details regarding smoking 
cessation methods used, the frequency of the health care  
provider enquiring about the smoking status, and the frequency of  
advice received to quit are described in Table 3.

Of those who tried quitting smoking, 69 (91%) attempted quit-
ting without assistance. Respondents who were willing to quit 
smoking were seven times more likely to perceive receiving 
a smoking cessation intervention via mobile phones as useful  
(OR=6.161, p-value=0.004) (Table 3).

Mobile phone usage patterns. Of the respondents, 154 (98%) 
used a smartphone and none of them shared their phones with 
others. Nearly all phone use was meant for personal reasons 
(153, 95%). Three-quarters (118, 77%) of the respondents 
reported being well acquainted with using mobile phones. Most 
respondents (140, 92%) had uninterrupted internet access via  
data services on their mobile phones.
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Table 2. Demographic profile and its association with perceived usefulness of receiving smoking cessation intervention via 
mobile phone (N=122).

Variables Total 
n (%)

Perceived as useful 
n (%)

P-value Unadjusted OR (95% CI)

Age 
Median ± SD (years)

 
27 ± 7.11

 
0.887

 
0.995 (0.927-1.068)

Sex Male 101 (82) 86 (85) Referent

Female 22 (18) 20 (91) 0.478 1.744 (0.369-8.247)

Marital Status Married 49 (41) 41(84) Referent

Single 71 (59) 62 (87) 0.573 1.344 (0.479-3.768)

Primary Language Indonesian 75 (61) 65 (87) Referent

Regional language 47 (39) 40 (85) 0.809 0.879 (0.310-2.495)

Education Status High School and Lower 17 (14) 16 (94) Referent

Undergraduate Degree 79 (64) 65 (82) 0.279 0.313 (0.038-2.568)

Postgraduate Degree 27 (22) 24 (89) 0.563 0.500 (0.048-5.242)

English Literacy Illiterate 66 (50) 55 (85) Referent

Literate 67 (50) 58 (87) 0.602 1.289 (0.496-3.350)

Employment Status Unemployed 36 (30) 33(92) Referent

Employed 86 (70) 72(84) 0.248 0.468 (0.126-1.738)

Monthly Expense 
Median ± SD (in IDR)

3,000,000 ± 6,358,018 0.253 1.000 (1.000-1.000)

Residence Municipality 95 (78) 81 (85) Referent

Regency 27 (22) 24 (89) 0.631 1.383 (0.367-5.215)

IDR: Indonesian Rupiah

Table 1. Demographic profile of the participants.

Variables Total Female (n=22) Male (n=102) P value

Age (n=123) Median (IQR) 27 (25-32) years 26.5 (23.75-30.25) 
years

27 (25-33.5) years

≥27 years 70 (57%) 11 (50%) 59 (58%)

<27 years 53 (43%) 11 (50%) 42 (41%) 0.470

Marital status (n=121) Married 50 (41%) 6 (27%) 44 (43%)

Single 71 (59%) 16 (73%) 55 (54%) 0.139

Residence (n=123) Rural 27 (22%) 4 (18%) 23 (23%)

Urban 96 (88%) 18 (82%) 78 (76%) 0.637

Education status (n=123) High school and lower 17 (14%) 4 (18%) 13 (13%)

Undergraduate degree 79 (64%) 16 (73%) 63 (62%)

Postgraduate degree 27 (22%) 2 (9%) 25 (25%) 0.142

English Literacy (n=156) No 88 (56%) 6 (27%) 48 (47%)

Yes 68 (44%) 16 (73%) 52 (51%) 0.076

Employment status (n=123) Not gainfully employed 37 (30%) 6 (27%) 31 (30%)

Gainfully employed 86 (70%) 16 (73%) 70 (69%) 0.751

Income (in IDR) (n=120) Median (IQR) 3000000 (2000000-
5000000)

5000000 (2000000-
7125000) 

3000000 (1925000-
5000000)

≥3000000 IDR 65 (54%) 15 (68%) 50 (49%)

<3000000 IDR 55 (46%) 7 (32%) 48 (47%) 0.144

IDR: Indonesian Rupiah
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Table 3. Smoking status characteristics and its association with perceived usefulness of receiving smoking cessation intervention 
via mobile phone (N=136).

Characteristics Frequency 
n (%)

Perceived 
usefulness 
n (%)

P-value Unadjusted OR 
(95% CI)

Age at first smoke: 
Mean ± SD (years)

 
16.55 ± 5.2

0.989 1.001 (0.913-1.097)

Length of active smoking: 
Median ± SD (years)

 
7 ± 7.0

0.835 0.993 (0.932-1.059)

Smoking status Daily smoker 77 (52) 61 (79) Referent

Occasional smoker 34 (23) 26 (76) 0.948 0.959 (0.271-3.395)

Former smoker 38 (26) 29 (76) 0.243 0.535 (0.187-1.528)

Duration of abstinence: 
Median ± SD (years)

 
3 ± 6.9

 
0.605

 
0.978 (0.900-1.063)

Nicotine Dependence Level (Fagerstrom) Very Low and Low 38 (59) 33 (89) Referent

Medium, High and 
Very high

27 (41) 23 (85) 0.632 0.697 (0.158-3.076)

Smoking cessation attempt within last 12 months Yes 76 (76) 69 (91) Referent

No 24 (24) 18 (75) 0.045 0.304 (0.091-1.018)

Smoking cessation method used in the past 12 
months

Quitting with 
assistance

7 (9) 5 (71) Referent

Quitting without 
assistance

69 (91) 58 (84) 0.569 1.933 (0.193-19.394)

Source of quit smoking advice Motivation from others 35 (35) 30 (86) Referent

Self-motivation 65 (65) 57 (88) 0.779 1.118 (0.357-3.949)

Frequency being asked regarding smoking status 
by health provider

Every time 19 (17) 13 (68) Referent

Sometimes 45 (41) 38 (84) 0.397 2.019 (0.397-10.272)

Never 45 (41) 35 (78) 0.625 1.462 (0.319-6.698)

Frequency being advised to quit smoking by 
health provider

Every time 14 (13) 9 (64) Referent

Sometimes 38 (35) 33 (87) 0.676 1.467 (0.243-8.854)

Never 57 (52) 44 (77) 0.585 1.630 (0.282-9.412)

Willingness to Quit Smoking No 13 (15) 8 (62) Referent

Yes 76 (85) 69 (91) 0.004 6.161 (1.579-24.033)

The alarm function on the mobile phone was used by 121 
(88%) respondents, of whom 109 (90%) used it for waking 
up, 109 (90%) for running errands, 60 (50%) for planned 
agenda (50, 41%) and as a reminder for medications (5, 4%). 
In addition to texting, calling and accessing the internet, mobile 
phones were used to listen to radio (34, 22%), play games  
(69, 45%), take pictures (108, 70%) and share files (pictures,  
music, documents) (98, 64%).

Of the respondents, 95 (77%) used their mobile phone to  
communicate with others for health purposes. These respond-
ents frequently communicated with physicians (33, 35%), health 

care workers (13, 14%), family (60, 63%) and friends (56, 
59%) for health purposes. The content of these communica-
tions included request for advice regarding management of ill-
ness (51, 32%) and medication side effects (29, 18%), reporting 
symptoms (46, 29%), scheduling appointments (9, 6%), advising 
other regarding healthcare (27, 17%), and exchanging information  
regarding smoking cessation support (22, 14%).

Of the respondents, 85 (89%) who had used a mobile phone 
for health purposes perceived a potential smoking cessa-
tion intervention via mobile phones as useful (OR =3.598,  
p-value=0.014) (Table 4).
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A multivariate logistic regression analysis of perceived useful-
ness of mobile phone smoking cessation interventions found 
only willingness to quit smoking as a predictor of perceived  
usefulness (Table 5).

Features of smoking cessation interventions via mobile 
phones preferred by respondents
Content and mode of communication. Of the respondents, 86 
(62%) preferred a smartphone application as a potential smok-
ing cessation intervention as opposed to 18% who were willing to  
have SMS or MMS for communication (Figure 1).

As for the content, motivational messages were the preferred 
content for mobile phone based smoking cessation interven-
tions, followed by reasons for quitting and reminders about the  
permitted number of cigarettes for a day (Figure 2).

Characteristics and features of communication. Two com-
munication characteristics relevant for smoking cessation were 
explored, i.e., interactivity and personalization. Nearly half the 
respondents (65, 47%) preferred partially interactive communica-
tion, 41 (30%) preferred completely interactive communication  
and the rest (32, 23%) requested a non-interactive one-way  
communication. Personalization of content to their needs was a  
necessary feature for 126 (91%) respondents, while 84 (61%) 
requested interventions delivered at customized times.

Most respondents (55, 40%) wanted to receive smoking cessation 
communication on demand and throughout the day (37, 46%).

Potential features of the smartphone application for smoking 
cessation application requested are described in Figure 3. A  

calculator indicating the amount of money saved was the most 
popular followed by predicted lung performance and motivational 
messages.

Discussion
Currently smoking results in an estimated 7 million deaths 
and 218 million disability adjusted life years (DALYs) annu-
ally, ranking second in the global burden of disease28. Despite 
the large burden, the Global Adult Tobacco Survey (GATS)  
survey showed that awareness regarding the health hazards of 
smoking, such as stroke, heart attack, chronic lung disease,  
premature death varies, especially in low- and middle-income  
countries (LMICs)29. In Indonesia, an LMIC, the burden of 
tobacco smoking has risen from 59 million in 2000 to 70 million in 
201030, reflecting the challenges in tobacco control. We therefore, 
sought to explore the acceptability and design for a mobile phone  
smoking cessation intervention in Indonesia.

Quitting with mobile phones
No universally effective intervention to address the tobacco 
epidemic exists. While willingness to quit smoking is a neces-
sity, life-altering events also known as ‘teachable moments’ also 
lead to quitting31,32. Behaviour change interventions such as the 
counselling, self-help materials, physicians brief advise, tel-
ephone calls and pharmacotherapy are interventions commonly  
used in quitting33. In addition, the rapid uptake of information  
technology (IT) has spurred innovative ways to support quitting.

Integrating mobile phones into the behaviour learning theory 
(BLT)34 provides a theoretical model for mHealth interven-
tions in smoking cessation. Based on BLT, quitting results  
from combined external antecedents or motivators (mHealth  

Table 4. Mobile phone ownership and usage patterns and its association with perceived usefulness of receiving a potential 
smoking cessation intervention via mobile phone (N=137).

Characteristics Frequency 
n (%)

Perceived 
usefulness n (%)

P-value Unadjusted OR 
(95% CI)

Mobile phone use proficiency* Average 35 (23) 25 (71) Referent

Good 68 (44) 57 (84) 0.441 1.629 (0.471-5.629)

Excellent 50 (33) 34 (68) 0.650 0.756 (0.226-2.531)

Monthly expense for mobile 
phone: Median ± SD (IDR)

150,000 ± 248,413 0.741 1.000 (1.000-1.000)

Main use of mobile internet Browsing 62 (41) 46 (74) Referent

Text-messaging 49 (33) 35 (71) 0.459 0.685 (0.251-1.865)

Accessing email and 
other applications

39 (24) 34 (87) 0.140 3.326 (0.675-16.392)

Alarm use No 18 (12) 15 (83) Referent

Yes 132 (88) 101 (77) 0.283 0.337 (0.042-2.696)

Prior mobile phone use for 
health purpose communication

No 29 (23) 21 (72) Referent

Yes 95 (77) 85 (89) 0.014 3.598 (1.240-10.441)

IDR: Indonesian Rupiah

Page 7 of 18

Wellcome Open Research 2019, 4:94 Last updated: 07 AUG 2019



Table 5. Multivariate analysis of predictors of perceived usefulness (N =76).

Characteristics Perceived usefulness (n) Unadjusted OR 95% CI Adjusted OR 
95% CI

Employment status No (33) Referent

Yes (72) 0.468 (0.126-1.738) 0.502 (0.080-3.173)

Monthly Expense 
Mean (std)

1.000 (1.000-1.000) 1.000 (1.000-1.000)

Smoking cessation attempt within last 12 months Yes (69) Referent

No (18) 0.304 (0.091-1.018) 0.377 (0.087-1.641)

Willingness to quit smoking No (8) Referent

Yes (69) 6.161 (1.579-24.033) 5.105 (1.051-24.808)

Prior mobile phone use for health-related 
communication

No (21) Referent

Yes (85) 3.598 (1.240-10.441) 1.799 (0.386-8.391)

Figure 1. Potential content of the communication (n=140).

intervention) and internal antecedents (willingness to quit). Positive  
outcomes i.e., better health, money savings and better quality of 
life sustain quitting by reinforcing willingness and engagement  
with the intervention (Figure 4).

Perceived usefulness of a potential smoking cessation 
intervention via mobile phones
Studies globally have found smoking cessation intervention via 
mobile phones globally35–38 are feasible and acceptable to young 
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Figure 2. Preferred mode of communication for mobile phone based smoking cessation interventions (n=139).

Figure 3. Preference of potential features of smartphone application for smoking cessation intervention (n=160).
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Figure 4. Behaviour learning theory.

people across different socio-economic groups. In our study, 
such interventions were more likely to be perceived as useful 
by respondents willing to quit smoking. An earlier study 
found smartphone applications were more frequently used by  
respondents who were willing to quit within 30 days14.

Though we did not find additional evidence, our study showed 
that respondents who had used a mobile phone for health-related 
communication perceived a smoking cessation intervention 
via mobile phones as useful. This was probably due to their  
experience and comfort with such intervention.

Features of smoking cessation interventions via mobile 
phones preferred by respondents
Mode of communication. Our study suggests that a smart-
phone application is the most preferred mode of communication 
for a potential smoking cessation intervention. A few respond-
ents chose SMS, MMS, IVR or a combination of the three as 
the mode of communication. The larger percentage of respond-
ents having access to the internet may explain this result. Given 
the improving internet accessibility and smartphone subscription 
in Indonesia20, smartphone applications might be the most  
suitable mode of intervention for smoking cessation.

Further, literature showed that some of the widely used modes 
for delivery of health interventions via mobile phones were 
SMS and tele-counselling while MMS was not as widely used 
and tested as the other modes of communication12. SMS inter-
ventions were found effective in various behavioural change  
interventions such as diabetes self-management, weight loss 
management, physical activity, smoking cessation and medi-
cation adherence for antiretroviral therapy40. SMS or text- 
message-based smoking cessation intervention is the only mobile 
phone-based intervention that is effective as per randomized 
trials. Studies in the United Kingdom and New Zealand  
reported that text-message-based smoking cessation interventions 
are affordable, can be personalized, are age appropriate, and not 
location dependent17,18.

A study in New Zealand showed that an MMS-based smok-
ing cessation intervention using video messages was effective. 
The results however were equivocal when a complex video  
messaging intervention was compared with simple general health  
videos that communicated general health messages. Video mes-
saging was not considered economical in all socioeconomic 
groups, even in resource rich settings such as New Zealand37.  
Another randomized trial that used multiple-component person-
alized counselling via telephone in high school students in the 
US showed an increase in abstinence rates41. To deal with the 
problem of tobacco epidemics, many developed countries have  
also established several tele-counselling interventions such as 
the “Quit Line” and incorporated it with the national health 
service. Such a quitline is not available in Indonesia, despite  
the large tobacco epidemic.

Only a few studies have explored the effectiveness of smart-
phone applications as a behavior change intervention. Smartphone 
applications are a promising medium to reach smokers across 
multiple nations. They have the potential to consolidate the 
advantages of smoking cessations interventions designed for use 
with or without the internet (i.e., computer based). Users can 
continue to access motivational features such as calculators for  
money saved per cigarette not smoked or information down-
loaded and saved within the applications from the internet. 
Mobile applications can be designed successfully harness mobile 
phone features such as video, audio, interactive media and tex-
ting to promote engagement and constant motivation to quit  
smoking to the users14. Given the preference for smartphone 
applications for smoking cessation in our study, an applica-
tion that uses prerecorded audio and video based motivational  
messages could be useful.

Potential content. Our study found that motivational messages 
such as the benefits of quitting smoking and reminders about  
the users’ reason to quit smoking were preferred content for mobile 
phone-based smoking interventions in Indonesia. Motivation 
is the core of any smoking cessation intervention along with 
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addressing barriers and benefits of quitting. The interven-
tions also focus on providing cues to action and promoting  
self-efficacy and harness the theories of behaviour change.

A study from United Kingdom (UK) showed that motivational 
messages encouraged those wanting to quit smoking by focuss-
ing on their achievements. They also provided positive feed-
back, emphasized on the benefits of quitting, consequences of 
smoking and the process of quitting42. Messages also prompt to 
encourage avoiding cigarettes, ashtrays, lighters, and environ-
ments where they usually smoke. Additionally, messages also  
help identify the challenges to quitting and the plan to overcome 
these challenges. Prompts to use telephone helplines and nicotine 
replacement therapy form the content of messages used to support 
quit attempts17.

Personalized text messages were used to provide smoking ces-
sation advice, support, and distraction from smoking in a study 
from New Zealand. Content covered symptoms expected on 
quitting, tips to avoid weight gain and improve nutrition, tips to 
cope with craving; advice to avoid smoking triggers; instruc-
tions on breathing exercises to perform instead of smoking and  
motivational support and distraction18.

Communication characteristics. We explored two important 
characteristics namely, interactive communication and person-
alized communication. Most respondents preferred to interact 
with a human facilitator and wanted personalized commu-
nications. They preferred receiving messages on demand or  
even throughout the day without a predetermined frequency. 
Though other studies have not discussed the timing of commu-
nication delivery, most interventions involved predetermined  
daily communication.

Although communication in the UK and New Zealand stud-
ies was an automated SMS, both interventions allowed par-
ticipants to contact a quit line and speak to a counsellor at any 
time. Additionally, the intervention in New Zealand allowed 
the respondents to send free messages to friends and family 
in order to obtain support18. Earlier studies about the social 
network structure of large online communities for smoking  
cessation have shown a relationship between social network 
support for quitting and maintenance of abstinence43. Higher 
levels of connectivity and positive social support are known 
associates of a greater quit rate and lower rate of relapse44. There-
fore, mobile-phone quit interventions should incorporate an  
interactive component to enable quitting in their design.

Both the UK and New Zealand interventions combined  
interactive and one-way communication. Although most text 
messages sent to the participants were push messages, the  
UK- study provided a “CRAVE” and “LAPSE” feature, where 
the participants could ask for additional messages17. Similarly, the  
New Zealand-based study provided a “txt crave” feature where 
participants could ask for additional messages during their  
moments of craving and the “txt quiz” feature where the partici-
pants could ask questions18.

Several studies have explored the effectiveness of personalised 
interventions for smoking cessation45–49. Improved engage-
ment and retention through mobile-based smoking cessation  
interventions in adolescents has been observed35,49,50. Some stud-
ies used personalized messages17,35,37,48,51. Participants sex, age,  
smoking history, goals, medical condition12,35,46 cultural and ethnic  
background47,52 are some factors used in personalising messages. 
The profound ethnic diversity of the Indonesian population, if 
considered, might increase the complexity of the intervention  
and costs for development53.

Features currently available in mobile applications for 
smoking cessation. 
Smoking cessation applications are pervasive, some with  
exaggerated claims of effectiveness. Despite the large number 
of smartphone applications for smoking cessation15,54, only a 
few are evidence-based15 and are insufficient to stimulate self- 
motivation54 to help quit smoking.

In 2012, an American-based survey analyzed 98 of the most 
popular smartphone applications for smoking cessation  
(available in English) downloaded via the iPhone and Android  
market. Popular applications had low levels of adherence to 
the U.S. Guidelines for Treating Tobacco Use and Dependence 
(GTTUD), with an average score of 12.9 of a possible 42 on the  
Adherence Index15. 

While the applications incorporated features such as instruc-
tiveness, user personalized advice to quit and assessment of  
current tobacco use, motivation through rewards, and quit plan 
assistance were missing. Additionally, advise for referral and  
follow-up were also missing55.

The list of potential smartphone features, in various combina-
tions, for mobile phone interventions is exhaustive14,15,54. One 
such feature is the interactive self-monitoring system that allows 
users to add their health data via questionnaires, texts, and  
audio or video recordings15. These applications process, organ-
ize and graph this data to help users understand their progress. 
The data can help the users at every step in their quitting  
process, providing text information about quitting, showing the 
number of days users have been nicotine-free, providing logs to 
administer users’ quit attempts and craving triggers along with  
sending them motivational messages and reminders14.

Some of the least explored features of mobile smoking cessa-
tion applications such as a calculator for predicting money saved 
from quitting and unsmoked cigarettes along with predicted 
lung function were features popular in our study. However, 
this may also be due to the structure of the questionnaire and the 
nuance of smartphone-based quitting applications in Indonesia.

A conceptual framework for designing mobile phone 
smoking cessation interventions
Based on the results we modified the conceptual framework for 
mHealth interventions by Rodrigues R (2014)39 to inform mHealth 
intervention design for smoking cessation (Figure 5). Such inter-
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Figure 5. Conceptual model for mHealth interventions in smoking cessation. This figure has been reproduced with permission from 
Rodrigues R (2014)39.

ventions should consider frequency, timing, personalization  
(tailoring) engagement and components (features, single or multi-
ple) in their design. For example; an mHealth smoking cessation 
intervention could provide timed motivational messages, distrac-
tions from craving, reinforcements such as graphic visualizations 
of money saved based on interactive data input from users. Fur-
ther, the Cognitive-Affective Personality System (CAPS) model 
provides a possible mechanism to incorporate the interven-
tion for behavior change56,57. CAPS is a complex network of an  
individual’s goals, beliefs, thoughts, feelings, self-regulatory 
standards, plans and competencies. An individual’s thoughts and  
feelings are constantly changing. External stimuli through 
mobile phones (messages and prompts) can trigger these changes  
thereby influencing self-regulatory behavior.

Methodological issues 
As this was a web-based study only those who were famil-
iar with the internet were captured minimizing its generaliz-
ability to those familiar with information technology (IT). 
Nevertheless, as the proposed intervention is IT based, it  
captured the opinion of the beneficiaries that the intervention is 
likely to target. Also, as not all who accessed the questionnaire  
completed it, the numbers that were included in the analysis 
were low. However, despite the study’s limited sample size and 
duration, information relevant to inform the design and piloting 
the mobile application was obtained As the levels of tobacco 
dependency were low, it is likely that the respondents were 
those who either had greater control over their smoking behav-
ior or were more amenable to the idea of quitting. A social  
desirability bias also cannot be ruled out.

Conclusion
Our study showed that people who smoke in Indonesia per-
ceived receiving a potential smoking cessation intervention via 

mobile phones as useful. Perceived usefulness was associated 
with smokers’ willingness to quit smoking and their prior use 
of mobile phones for health-related communication. A multi-
component smartphone application was desired with person-
alization to time, frequency and content. Development of such an  
application implemented within an organized program that pro-
vides support to quit smoking via schools, healthcare facilities 
and counseling centers driven by strong political backing could  
go a long way in addressing the tobacco epidemic in Indonesia.
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Ethical approval was received from the Ethics Committee of 
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Data availability
Underlying data
Harvard Dataverse: Perceived Usefulness of Receiving a Poten-
tial Smoking Cessation Intervention via Mobile Phones among  
Smokers in Indonesia. https://doi.org/10.7910/DVN/N3QQE127

This project contains the following underlying data:

•    Main SPSS file.tab (SPSS file with underlying data)

•    Raw data on MS Excel with codes and keys.xlsx (underlying 
data in Excel format)

•    Table 2 SPSS outputs.spv (Data underlying Table 2)

•    Table 3 SPSS outputs.spv (Data underlying Table 3)

•    Table 4 SPSS outputs.spv (Data underlying Table 4)

•    Table 5 SPSS outputs.spv (Data underlying Table 5)
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Extended data
Harvard Dataverse: Perceived Usefulness of Receiving a Poten-
tial Smoking Cessation Intervention via Mobile Phones among  
Smokers in Indonesia. https://doi.org/10.7910/DVN/EU6DZS26

This project contains the following extended data:

•    Appendix A - Questionnaire in English.pdf (Study  
questionnaire - English)

•    Appendix B - Questionnaire in Indonesian Language - Kui-
sioner Eksplorasi Penerimaan Penggunaan Ponsel untuk 
Dukungan Berhenti Merokok.docx (Study questionnaire - 
Indonesian)

•    Appendix C - Promotion of survey on Facebook.png  
(Survey promotion via Facebook)

•    Appendix D - Promotion of survey on Doctor Gratis 
mobile application, guetau.com and Twitter.png (Survey  
promotion via Doctor Gratis mobile application,  
guetau.com and Twitter)

•    Appendix E - Survey on Typeform website.png (Image  
of Survey on Typeform)

•    Appendix F - IEC and ethics clearance.pdf (Study  
consent form and approval document)

Data are available under the terms of the Creative Commons 
Zero "No rights reserved" data waiver (CC0 1.0 Public domain  
dedication).

Grant information
This study was supported by the Wellcome Trust through a  
Wellcome Trust/DBT India Alliance’s Intermediate clinical and  
public health fellowship grant to RR [IA/CPHI/15/1/502042]. 

The funders had no role in study design, data collection and  
analysis, decision to publish, or preparation of the manuscript.

Acknowledgements
The authors would like to thank all the participants in the study  
for their valuable time.

References

1. United Nations, Department of Economic and Social Affairs, Population Division: 
World Population Prospects: The 2017 Revision, Volume II: Demographic 
Profiles. ST/ESA/SER.A/400. 2017.  
Reference Source

2. World Health Organization: Report on the global tobacco epidemic, 2017: 
monitoring tobacco use and prevention policies. 2017.  
Reference Source

3. World Health Organization, Regional Office for South-East Asia: Global Youth 
Tobacco Survey (GYTS): Indonesia Report, 2014. New Delhi, India; 2015. 
Reference Source

4. Tandilittin H: Civil Society and Tobacco Control in Indonesia: The Last Resort. 
Open Ethics J. 2013; 7: 11–18.  
Publisher Full Text 

5. Barber S, Ahsan A, Adioetomo S, et al.: Tobacco Economics in Indonesia. 2008. 
Reference Source

6. Samlee Plianbanchang, Ministry of Health R of I, CDC Foundation, et al.: Global 
Adult Tobacco Survey (GATS): Indonesia Report, 2011. New Delhi: World Health 
Organization, Regional Office for South East Asia; 2012.  
Publisher Full Text 

7. Ng N, Padmawati RS, Prabandari YS, et al.: Smoking behavior among former 
tuberculosis patients in Indonesia: intervention is needed. Int J Tuberc Lung 
Dis. 2008; 12(5): 567–572.  
PubMed Abstract 

8. Ng N, Prabandari YS, Padmawati RS, et al.: Physician assessment of patient 
smoking in Indonesia: a public health priority. Tob Control. 2007; 16(3): 190–196. 
PubMed Abstract | Publisher Full Text | Free Full Text 

9. World Health Organization: Report on the global tobacco epidemic, 2013. 
Geneva, Switzerland.  
Reference Source

10. WHO Global Observatory for eHealth, World Health Organization: MHealth: 
new horizons for health through mobile technologies. Geneva: World Health 
Organization; 2011; [cited 2019 Jan 4].  
Reference Source

11. Blaya JA, Fraser HS, Holt B: E-health technologies show promise in developing 
countries. Health Aff (Millwood). 2010; 29(2): 244–251.  
PubMed Abstract | Publisher Full Text 

12. Ghorai K, Akter S, Khatun F, et al.: mHealth for Smoking Cessation Programs: A 
Systematic Review. J Pers Med. 2014; 4(3): 412–423.  
PubMed Abstract | Publisher Full Text | Free Full Text 

13. Cole-Lewis H, Kershaw T: Text messaging as a tool for behavior change in 

disease prevention and management. Epidemiol Rev. 2010; 32: 56–69.  
PubMed Abstract | Publisher Full Text | Free Full Text 

14. BinDhim NF, McGeechan K, Trevena L: Who Uses Smoking Cessation Apps? 
A Feasibility Study Across Three Countries via Smartphones. JMIR MHealth 
UHealth. 2014; 2(1): e4.  
PubMed Abstract | Publisher Full Text | Free Full Text 

15. Abroms LC, Lee Westmaas J, Bontemps-Jones J, et al.: A content analysis of popular 
smartphone apps for smoking cessation. Am J Prev Med. 2013; 45(6): 732–736.  
PubMed Abstract | Publisher Full Text | Free Full Text 

16. Kong G, Ells DM, Camenga DR, et al.: Text messaging-based smoking cessation 
intervention: a narrative review. Addict Behav. 2014; 39(5): 907–917.  
PubMed Abstract | Publisher Full Text | Free Full Text 

17. Free C, Knight R, Robertson S, et al.: Smoking cessation support delivered 
via mobile phone text messaging (txt2stop): a single-blind, randomised trial. 
Lancet. 2011; 378(9785): 49–55.  
PubMed Abstract | Publisher Full Text | Free Full Text 

18. Rodgers A, Corbett T, Bramley D, et al.: Do u smoke after txt? Results of a 
randomised trial of smoking cessation using mobile phone text messaging. 
Tob Control. 2005; 14(4): 255–261.  
PubMed Abstract | Publisher Full Text | Free Full Text 

19. Whittaker R, McRobbie H, Bullen C, et al.: Mobile phone-based interventions for 
smoking cessation. Cochrane Database Syst Rev. 2012; 11: CD006611.  
PubMed Abstract | Publisher Full Text 

20. International Telecommunication Union: World Telecommunication/ICT Indicators 
database. 2018.  
Reference Source

21. Global Business Guide: An Overview of Indonesia’s Telecommunication Sector. 
Indonesia; 2012.  
Reference Source

22. Newzoo: Global Mobile Market Report: Top 50 Countries/Markets by 
Smartphone Users and Penetration. Amsterdam, The Netherlands; 2018. 
Reference Source

23. Statista: The Statistics Portal. Smartphone penetration rate as share of the 
population in Indonesia from 2015 to 2022. 2018.  
Reference Source

24. Chib A: The Aceh Besar midwives with mobile phones project: Design 
and evaluation perspectives using the information and communication 
technologies for healthcare development model. J Comput Mediat Commun. 
2010; 15(3): 500–525.  
Publisher Full Text 

Page 13 of 18

Wellcome Open Research 2019, 4:94 Last updated: 07 AUG 2019

https://doi.org/10.7910/DVN/EU6DZS
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://population.un.org/wpp/Publications/Files/WPP2017_Volume-II-Demographic-Profiles.pdf
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
http://www.searo.who.int/tobacco/documents/ino_gyts_report_2014.pdf
http://dx.doi.org/10.2174/1874761201307010011
https://www.tobaccofreekids.org/assets/global/pdfs/en/Indonesia_tobacco_taxes_report_en.pdf
http://dx.doi.org/10.13140/RG.2.1.4383.5365
http://www.ncbi.nlm.nih.gov/pubmed/18419894
http://www.ncbi.nlm.nih.gov/pubmed/17565139
http://dx.doi.org/10.1136/tc.2006.018895
http://www.ncbi.nlm.nih.gov/pmc/articles/2598505
https://apps.who.int/iris/bitstream/handle/10665/85380/9789241505871_eng.pdf?sequence=1
http://www.who.int/goe/publications/goe_mhealth_web.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20348068
http://dx.doi.org/10.1377/hlthaff.2009.0894
http://www.ncbi.nlm.nih.gov/pubmed/25563359
http://dx.doi.org/10.3390/jpm4030412
http://www.ncbi.nlm.nih.gov/pmc/articles/4263966
http://www.ncbi.nlm.nih.gov/pubmed/20354039
http://dx.doi.org/10.1093/epirev/mxq004
http://www.ncbi.nlm.nih.gov/pmc/articles/3082846
http://www.ncbi.nlm.nih.gov/pubmed/25098439
http://dx.doi.org/10.2196/mhealth.2841
http://www.ncbi.nlm.nih.gov/pmc/articles/4114511
http://www.ncbi.nlm.nih.gov/pubmed/24237915
http://dx.doi.org/10.1016/j.amepre.2013.07.008
http://www.ncbi.nlm.nih.gov/pmc/articles/3836190
http://www.ncbi.nlm.nih.gov/pubmed/24462528
http://dx.doi.org/10.1016/j.addbeh.2013.11.024
http://www.ncbi.nlm.nih.gov/pmc/articles/3980005
http://www.ncbi.nlm.nih.gov/pubmed/21722952
http://dx.doi.org/10.1016/S0140-6736(11)60701-0
http://www.ncbi.nlm.nih.gov/pmc/articles/3143315
http://www.ncbi.nlm.nih.gov/pubmed/16046689
http://dx.doi.org/10.1136/tc.2005.011577
http://www.ncbi.nlm.nih.gov/pmc/articles/1748056
http://www.ncbi.nlm.nih.gov/pubmed/23152238
http://dx.doi.org/10.1002/14651858.CD006611.pub3
https://www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx
http://www.gbgindonesia.com/en/services/article/2012/an_overview_of_indonesia_s_telecommunication_sector.php
https://newzoo.com/insights/rankings/top-50-countries-by-smartphone-penetration-and-users/
https://www.statista.com/statistics/321485/smartphone-user-penetration-in-indonesia/
http://dx.doi.org/10.1111/j.1083-6101.2010.01515.x


25. Aman YU, Lopulalan D, Budiman A, et al.: 2H2 Center: Praktik Cerdas dari Flores 
Timur. Flores Timur: Indonesia; 2013. 

26. Wibowo MF, Kumar AA, Sumarsono S, et al.: Perceived Usefulness of Receiving 
a Potential Smoking Cessation Intervention via Mobile Phones among 
Smokers in Indonesia. Harvard Dataverse, V1. 2019.  
http://www.doi.org/10.7910/DVN/EU6DZS

27. Wibowo MF, Kumar AA, Sumarsono S, et al.: Perceived Usefulness of Receiving 
a Potential Smoking Cessation Intervention via Mobile Phones among 
Smokers in Indonesia. Harvard Dataverse. 2019.  
http://www.doi.org/10.7910/DVN/N3QQE1

28. GBD 2017 Risk Factor Collaborators: Global, regional, and national comparative 
risk assessment of 84 behavioural, environmental and occupational, and 
metabolic risks or clusters of risks for 195 countries and territories, 1990-
2017: a systematic analysis for the Global Burden of Disease Study 2017. 
Lancet. 2018; 392(10159): 1923–1994.  
PubMed Abstract | Publisher Full Text | Free Full Text 

29. World Health Organization: GLOBAL ADULT TOBACCO SURVEY: Second 
Round. India; 2018.  
Reference Source

30. Commar A, Prasad VK, Tursan d’Espaignet E, et al.: WHO global report on trends 
in prevalence of tobacco smoking 2000-2025. 2018.  
Reference Source

31. Cohen DJ, Clark EC, Lawson PJ, et al.: Identifying teachable moments for health 
behavior counseling in primary care. Patient Educ Couns. 2011; 85(2): e8–15. 
PubMed Abstract | Publisher Full Text | Free Full Text 

32. Black JH 3rd: Evidence base and strategies for successful smoking cessation. 
J Vasc Surg. 2010; 51(6): 1529–1537.  
PubMed Abstract | Publisher Full Text 

33. Samet JM, Yoon SY, World Health Organization, editors.: Gender, women and the 
tobacco epidemic: Quitting smoking and beating nicotine addiction. Geneva: 
World Health Organization; 2010.  
Reference Source

34. Munro S, Lewin S, Swart T, et al.: A review of health behaviour theories: how 
useful are these for developing interventions to promote long-term medication 
adherence for TB and HIV/AIDS? BMC Public Health. 2007; 7: 104.  
PubMed Abstract | Publisher Full Text | Free Full Text 

35. Riley W, Obermayer J, Jean-Mary J: Internet and mobile phone text messaging 
intervention for college smokers. J Am Coll Health. 2008; 57(2): 245–248. 
PubMed Abstract | Publisher Full Text 

36. Whittaker R, Maddison R, McRobbie H, et al.: A multimedia mobile phone-based 
youth smoking cessation intervention: findings from content development and 
piloting studies. J Med Internet Res. 2008; 10(5): e49.  
PubMed Abstract | Publisher Full Text | Free Full Text 

37. Whittaker R, Dorey E, Bramley D, et al.: A theory-based video messaging mobile 
phone intervention for smoking cessation: randomized controlled trial. J Med 
Internet Res. 2011; 13(1): e10.  
PubMed Abstract | Publisher Full Text | Free Full Text 

38. Whittaker R, Merry S, Dorey E, et al.: A development and evaluation process for 
mHealth interventions: examples from New Zealand. J Health Commun. 2012; 
17 Suppl 1: 11–21.  
PubMed Abstract | Publisher Full Text 

39. Rodrigues RJ: M-Health for antiretroviral treatment support: evidence from 
India. [Stockholm]: Karolinska Institutet; 2014.  
Reference Source

40. Hall AK, Cole-Lewis H, Bernhardt JM: Mobile text messaging for health: a 
systematic review of reviews. Annu Rev Public Health. 2015; 36: 393–415. 
PubMed Abstract | Publisher Full Text | Free Full Text 

41. Borland R, Balmford J, Benda P: Population-level effects of automated smoking 
cessation help programs: a randomized controlled trial. Addiction. 2013; 108(3): 
618–628.  
PubMed Abstract | Publisher Full Text 

42. Free C, Whittaker R, Knight R, et al.: Txt2stop: a pilot randomised controlled trial of 
mobile phone-based smoking cessation support. Tob Control. 2009; 18(2): 88–91.  
PubMed Abstract | Publisher Full Text 

43. Cobb NK, Graham AL, Abrams DB: Social network structure of a large online 
community for smoking cessation. Am J Public Health. 2010; 100(7): 1282–1289. 
PubMed Abstract | Publisher Full Text | Free Full Text 

44. Muñoz RF, Barrera AZ, Delucchi K, et al.: International Spanish/English Internet 
smoking cessation trial yields 20% abstinence rates at 1 year. Nicotine Tob Res. 
2009; 11(9): 1025–1034.  
PubMed Abstract | Publisher Full Text | Free Full Text 

45. Sutton S, Smith S, Jamison J, et al.: Study protocol for iQuit in Practice: 
a randomised controlled trial to assess the feasibility, acceptability and 
effectiveness of tailored web- and text-based facilitation of smoking cessation 
in primary care. BMC Public Health. 2013; 13: 324.  
PubMed Abstract | Publisher Full Text | Free Full Text 

46. Naughton F, Jamison J, Sutton S: Attitudes towards SMS text message smoking 
cessation support: a qualitative study of pregnant smokers. Health Educ Res. 
2013; 28(5): 911–922.  
PubMed Abstract | Publisher Full Text 

47. Bramley D, Riddell T, Whittaker R, et al.: Smoking cessation using mobile 
phone text messaging is as effective in Maori as non-Maori. N Z Med J. 2005; 
118(1216): U1494.  
PubMed Abstract 

48. Abroms LC, Ahuja M, Kodl Y, et al.: Text2Quit: results from a pilot test of a 
personalized, interactive mobile health smoking cessation program. J Health 
Commun. 2012; 17 Suppl 1: 44–53.  
PubMed Abstract | Publisher Full Text | Free Full Text 

49. Peterson AV Jr, Kealey KA, Mann SL, et al.: Group-randomized trial of a 
proactive, personalized telephone counseling intervention for adolescent 
smoking cessation. J Natl Cancer Inst. 2009; 101(20): 1378–1392.  
PubMed Abstract | Publisher Full Text | Free Full Text 

50. Obermayer JL, Riley WT, Asif O, et al.: College smoking-cessation using cell 
phone text messaging. J Am Coll Health. 2004; 53(2): 71–78.  
PubMed Abstract | Publisher Full Text 

51. Brendryen H, Kraft P: Happy ending: a randomized controlled trial of a digital 
multi-media smoking cessation intervention. Addiction. 2008; 103(3): 478–484; 
discussion 485-486.  
PubMed Abstract | Publisher Full Text 

52. Gould GS, McEwen A, Watters T, et al.: Should anti-tobacco media messages 
be culturally targeted for Indigenous populations? A systematic review and 
narrative synthesis. Tob Control. 2013; 22(4): e7.  
PubMed Abstract | Publisher Full Text 

53. Arifin EN, Ananta A, Wilujeng Wahyu Utami DR, et al.: Quantifying Indonesia’s 
Ethnic Diversity: Statistics at National, Provincial, and District levels. Asian 
Popul Stud. 2015; 11(3): 233–256.  
Publisher Full Text 

54. Choi J, Noh GY, Park DJ: Smoking cessation apps for smartphones: content 
analysis with the self-determination theory. J Med Internet Res. 2014; 16(2): e44. 
PubMed Abstract | Publisher Full Text | Free Full Text 

55. Abroms LC, Padmanabhan N, Thaweethai L, et al.: iPhone apps for smoking 
cessation: a content analysis. Am J Prev Med. 2011; 40(3): 279–285.  
PubMed Abstract | Publisher Full Text | Free Full Text 

56. Mischel W, Ayduk O: Self-Regulation in a Cognitive--Affective Personality 
System: Attentional Control in the Service of the Self. Self Identity. 2002; 1(2): 
113–120.  
Publisher Full Text 

57. Kraft P, Drozd F, Olsen E: Digital Therapy: Addressing Willpower as Part of 
the Cognitive-Affective Processing System in the Service of Habit Change. 
In: Oinas-Kukkonen H, Hasle P, Harjumaa M, et al., editors. Persuas. Technol. 
Berlin, Heidelberg: Springer Berlin Heidelberg; 2008; 177–188, [cited 2019 Apr 8]. 
Publisher Full Text 

Page 14 of 18

Wellcome Open Research 2019, 4:94 Last updated: 07 AUG 2019

http://www.doi.org/10.7910/DVN/EU6DZS
http://www.doi.org/10.7910/DVN/N3QQE1
http://www.ncbi.nlm.nih.gov/pubmed/30496105
http://dx.doi.org/10.1016/S0140-6736(18)32225-6
http://www.ncbi.nlm.nih.gov/pmc/articles/6227755
https://mohfw.gov.in/sites/default/files/GlobaltobacoJune2018.pdf
https://apps.who.int/iris/bitstream/handle/10665/272694/9789241514170-eng.pdf?ua=1
http://www.ncbi.nlm.nih.gov/pubmed/21183305
http://dx.doi.org/10.1016/j.pec.2010.11.009
http://www.ncbi.nlm.nih.gov/pmc/articles/4389220
http://www.ncbi.nlm.nih.gov/pubmed/20223623
http://dx.doi.org/10.1016/j.jvs.2009.10.124
https://www.who.int/tobacco/publications/gender/en_tfi_gender_women_quitting_smoking.pdf?ua=1
http://www.ncbi.nlm.nih.gov/pubmed/17561997
http://dx.doi.org/10.1186/1471-2458-7-104
http://www.ncbi.nlm.nih.gov/pmc/articles/1925084
http://www.ncbi.nlm.nih.gov/pubmed/18809542
http://dx.doi.org/10.3200/JACH.57.2.245-248
http://www.ncbi.nlm.nih.gov/pubmed/19033148
http://dx.doi.org/10.2196/jmir.1007
http://www.ncbi.nlm.nih.gov/pmc/articles/2630843
http://www.ncbi.nlm.nih.gov/pubmed/21371991
http://dx.doi.org/10.2196/jmir.1553
http://www.ncbi.nlm.nih.gov/pmc/articles/3221331
http://www.ncbi.nlm.nih.gov/pubmed/22548594
http://dx.doi.org/10.1080/10810730.2011.649103
https://openarchive.ki.se/xmlui/bitstream/handle/10616/42195/Thesis_Rashmi_Rodrigues.pdf?sequence=2&isAllowed=y
http://www.ncbi.nlm.nih.gov/pubmed/25785892
http://dx.doi.org/10.1146/annurev-publhealth-031914-122855
http://www.ncbi.nlm.nih.gov/pmc/articles/4406229
http://www.ncbi.nlm.nih.gov/pubmed/22994457
http://dx.doi.org/10.1111/j.1360-0443.2012.04091.x
http://www.ncbi.nlm.nih.gov/pubmed/19318534
http://dx.doi.org/10.1136/tc.2008.026146
http://www.ncbi.nlm.nih.gov/pubmed/20466971
http://dx.doi.org/10.2105/AJPH.2009.165449
http://www.ncbi.nlm.nih.gov/pmc/articles/2882421
http://www.ncbi.nlm.nih.gov/pubmed/19640833
http://dx.doi.org/10.1093/ntr/ntp090
http://www.ncbi.nlm.nih.gov/pmc/articles/2725004
http://www.ncbi.nlm.nih.gov/pubmed/23575031
http://dx.doi.org/10.1186/1471-2458-13-324
http://www.ncbi.nlm.nih.gov/pmc/articles/3641973
http://www.ncbi.nlm.nih.gov/pubmed/23640985
http://dx.doi.org/10.1093/her/cyt057
http://www.ncbi.nlm.nih.gov/pubmed/15937529
http://www.ncbi.nlm.nih.gov/pubmed/22548598
http://dx.doi.org/10.1080/10810730.2011.649159
http://www.ncbi.nlm.nih.gov/pmc/articles/3366190
http://www.ncbi.nlm.nih.gov/pubmed/19822836
http://dx.doi.org/10.1093/jnci/djp317
http://www.ncbi.nlm.nih.gov/pmc/articles/2765261
http://www.ncbi.nlm.nih.gov/pubmed/15495883
http://dx.doi.org/10.3200/JACH.53.2.71-78
http://www.ncbi.nlm.nih.gov/pubmed/18269367
http://dx.doi.org/10.1111/j.1360-0443.2007.02119.x
http://www.ncbi.nlm.nih.gov/pubmed/22918939
http://dx.doi.org/10.1136/tobaccocontrol-2012-050436
http://dx.doi.org/10.1080/17441730.2015.1090692
http://www.ncbi.nlm.nih.gov/pubmed/24521881
http://dx.doi.org/10.2196/jmir.3061
http://www.ncbi.nlm.nih.gov/pmc/articles/3936270
http://www.ncbi.nlm.nih.gov/pubmed/21335258
http://dx.doi.org/10.1016/j.amepre.2010.10.032
http://www.ncbi.nlm.nih.gov/pmc/articles/3395318
http://dx.doi.org/10.1080/152988602317319285
http://dx.doi.org/10.1007/978-3-540-68504-3_16


 

1.  

2.  

3.  

4.  

5.  

6.  

Open Peer Review

 Current Peer Review Status:

Version 1

 23 July 2019Reviewer Report

https://doi.org/10.21956/wellcomeopenres.16514.r35764

© 2019 Nichter M. This is an open access peer review report distributed under the terms of the Creative Commons
, which permits unrestricted use, distribution, and reproduction in any medium, provided the originalAttribution Licence

work is properly cited.

 Mimi Nichter
School of Anthropology, University of Arizona, Tucson, AZ, USA

This article provides information on the potential for smoking cessation interventions in Indonesia. This is
an important topic as Indonesia has one of the highest prevalence of smoking among men in the world
and is a country where phone use is extensive. Although this exploratory study is focused on the
acceptability and perceived usefulness of a mobile phone smoking cessation app, it fails to consider the
importance of incorporating the cultural context of smoking and perceived harm of tobacco use into the
intervention. We need to consider the extent to which an intervention developed in New Zealand or the
UK would have equal relevance to the Indonesian smoker. While this is beyond the focus of the current
study, it should be discussed as critically important for the success of any mHealth intervention developed
for LMIC. 

Introduction: In relation to pharmaceuticals for nicotine addiction (patch, gum etc) - note that these
medications, although available without prescription, are very expensive, and out of the realm of
the possible for most Indonesians. (It would be interesting to know how much more they are than
cigarettes, which are very inexpensive).
 
P. 4  Of the 850 visitors to the website, why did only 19% (n=161) complete the survey? This is a
very low response rate. How long did the survey take to complete? Were respondents all from
Java or from all over Indonesia? It is not clear from the discussion.
 
In one section, you mention 161 people as completing the survey, then in the socio-demographic
data you note “Of the 123 respondents…” So how many people were there?
 
83% of respondents were men; 17% were women—yet most studies to date show prevalence of
women’s smoking in Indonesia is about 2-3%, so please explain this discrepancy.
 
In Table 1, provide IDR calculations to USD or to UK pounds so readers outside of Indonesia can
interpret what the income figures mean.
 
Explain why only 75% of respondents were smokers. Why would the other 25% be interested in the
intervention if they did not smoke? Were they ex-smokers who were concerned about relapse or

people gathering information for family members?
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people gathering information for family members?
 
Table 3: Do the authors have more detailed information on smoking status: daily smoker could be a
very low level smoker (3 a day, or it could be 10 per day); occasional smoker could be defined
differently by various people to mean once a week or twice a week or monthly, etc. The number of
cigarettes smoked per day would be much more useful data, if available.
 
Consider eliminating the paragraph on what other uses the informants had for their phones (alarm
function; texting, playing games...). It is not clear what relevance this has to the study at hand. Why
is alarm use needed in Table 4? Why is the main use of mobile internet needed - it seems obvious
that these are the features people want and use on a regular basis. If there is a reason for
inclusion, please do make it clear.
 
Do people have to pay for text messages received in Indonesia or are they free, or does it depend
on the plan? This might be important in people’s decision to want text messages.
 
p. 7. Describe what is meant by “permitted number of cigarettes for a day”. Who determines this?
When is it determined? Is it in relation to number of cigarettes smoked per day prior to quitting?
 
Discussion, p. 7: the numbers cited in relation to DALYs are different than what is mentioned in
introduction. Consider changing the first sentence to reflect the prevalence of smoking in
Indonesia, and the lack of cessation services currently available.
 
With regards to knowledge about the harm of tobacco in Indonesia, the authors should review
Padmawati, Ng  . (2009) , in which it is noted that diabetes patients were believed to be able toet al
smoke 3 cigarettes per day as relatively harmless while healthy people could smoke 12 cigarettes
a day. See also Ng   (2010) . Also of use would be Nichter  . (2009) , for details aboutet al. et al
perceptions of smoking and quitting in Java. It would be useful for the reader to understand a bit
more about Indonesia and people’s attitudes toward quitting. A paragraph in the introduction would
be sufficient and would highlight the reason for developing mobile phone apps for cessation and
their potential in the country.
 
p. 7. Section on Quitting with mobile phones: Make it clear that at present behavior change
interventions are not common in Indonesia; As your own data shows, few patients are getting a
message to quit from their doctor.
 
Preferred mode of communication Figure 2: write out what SMS, MMS and IVR stand for.
 
Figure 2 & 3: Why does the n vary between figures?
 
Figure 3: Only a small percentage of your sample had smartphones, so what were they answering:
what they would want in a smartphone if they had one?
 
Given that this study was done a few years ago, what is the prevalence of smartphone use now in
Indonesia?
 
Explain early on what type of message would be delivered by SMS, MMS and IVR. How do they
differ? Can you give examples from the intervention?
 

p. 10. It is unclear to the reader if any content for the proposed smoking cessation intervention has
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p. 10. It is unclear to the reader if any content for the proposed smoking cessation intervention has
been developed or if the article is based solely on whether the audience would utilize an online
intervention. Has thought been given or shared to the audience about the content of the
intervention? Will it be based on an understanding of Indonesian smoker’s behaviors and ideas
about quitting or will the intervention be a translation of a program normed and developed in
another country? If so, which country? Are there plans for the smoking intervention to be adapted
for the Indonesian cultural context? Please note that even high level smokers in Indonesia do not
think of themselves as “addicted,”—which clearly has implications for thinking about quitting.
 
p. 10. The authors state that few studies have explored use of smartphones for interventions.
Hasn’t the CDC in the US developed a large smoking cessation intervention? This is not a new
phenomena. Further on p. 11, you review many of these interventions, so these sections need to
be combined.
 
p. 10  The information about smartphone apps for a smoking cessation intervention should be
moved into the introduction, as well as info on an MMS-based intervention. All of this information
about development of apps in other countries should be noted in the beginning of the article so the
reader understands a bit of the context.
 
p. 11 Move the information about the UK to the introduction. You should also note that messages
to avoid environments where people smoke are extremely problematic in Indonesia where over
65% of men smoke and where few smoke free restrictions are in place.
 
p. 11 “the profound ethnic diversity of Indonesia…if considered..might increase the complexity and
cost of the intervention”…Yes surely it would, but utilizing a ‘one size fits all’ approach does not
seem like a recipe for success.
 
p. 12.  Methodological Issues: Perhaps rename this as Limitations.The authors note the levels of
tobacco dependency were low among respondents. It is possible that the reason for this is that the
Fagerstrom as a measure of nicotine dependence in Indonesia is not very robust because smoking
patterns are very different. This has been addressed in several publications of the Quit Tobacco
International Project, conducted in Yogyakarta, the site of the present study.
 
p. 12 Conclusion: reword line one to indicate “Our study showed that among those smokers in
Indonesia who responded to our survey…” rather than “our study showed that people in Indonesia
who smoke (which seems a bold claim for a small survey).
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