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Abstract
Purpose of Review  The goals of this study were to identify smartphone apps targeting youth tobacco use prevention and/or 
cessation discussed in the academic literature and/or available in the Apple App Store and to review and rate the credibility 
of the apps. We took a multiphase approach in a non-systematic review that involved conducting parallel literature and App 
Store searches, screening the returned literature and apps for inclusion, characterizing the studies and apps, and evaluating 
app quality using a standardized rating scale.
Recent Findings  The negative consequences of youth tobacco use initiation are profound and far-reaching. Half of the youth 
who use nicotine want to quit, but quit rates are low. The integration of smartphone apps shows promise in complementing 
and enhancing evidence-based youth tobacco prevention and treatment methods.
Summary  Consistent with prior reviews, we identified a disconnect between apps that are readily accessible and those that 
have an evidence base, and many popular apps received low quality scores. Findings suggest a need for better integration 
between evidence-based and popular, available apps targeting youth tobacco use.

Keywords  Youth · Tobacco · Apps · Mobile health · Cigarette · Smoking

Introduction

Nicotine is particularly addictive to youth, as is evidenced 
by the 38 million youth aged 13 to 15 years globally who 
currently use tobacco products [1]. Nicotine addiction is 
considered a pediatric disorder as more than 80% of adults 
who smoke initiated use before age 18, and 99% initiated 

use before age 26 [2]. Those who do not use tobacco as 
adolescents are unlikely ever to use [3]; therefore, tobacco 
use prevention during adolescence is key. Youth tobacco 
use is associated with increased risk for tobacco dependence 
and tobacco-related health problems later in life [4], further 
emphasizing the importance of preventing and reducing 
youth tobacco use.
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Tobacco use prevention and cessation efforts have suc-
cessfully reduced the initiation and intensity of cigarette 
smoking among young people over the past few decades 
[5•]. Policies that have proven effective include mass 
media and other informational campaigns (e.g., delivered in 
schools, in the community), raising taxes on tobacco prod-
ucts, banning advertising that targets the youth, restricting 
youth access to tobacco products, and establishing smoke-
free environments [2]. However, with the emergence of new 
and higher-content nicotine products, increased variety of 
marketed tobacco products and youth-focused marketing, 
youth initiation, and consumption of other tobacco products 
has increased in recent years [6].

E-cigarettes (“cig-a-likes”), vapes (a term that applies to 
both nicotine and cannabis [THC, CBD] delivery), pods (e.g., 
JUUL), and other electronic nicotine delivery systems (ENDS) 
pose a risk to the decades of progress made in reducing and 
preventing youth tobacco/nicotine use. These products boast a 
variety of appealing flavors and innovative designs (e.g., new or 
novel products, positive sensory experiences) and are targeted 
in youth-focused marketing [7]. Recent data suggest that e-cig-
arettes are contributing to a youth nicotine addiction epidemic 
[8•]. In 2022, 16.5% of high school students and 4.5% of middle 
school students in the USA, or approximately 3 million total 
youth, reported past 30-day use of any tobacco product [8•]. 
E-cigarettes were the most used type of devices (9.4%), with 
cigarettes used by fewer youth (1.6%; [8•]). High prevalence 
rates of youth e-cigarette use have generated renewed emphasis 
on tobacco use prevention and cessation efforts.

Approximately half of youth who use tobacco have 
made a past-year quit attempt [9]. Given the lasting nega-
tive health effects and low rates of cessation, it is neces-
sary to better reach and engage youth in tobacco-related 
prevention and cessation efforts. To this end, there is a 
need for innovative and appealing methods to deliver 
evidence-based prevention and cessation interventions 
early to young people, yet there are limited effective 
interventions and delivery strategies for use with youth, 
particularly for the treatment of tobacco use and depend-
ence [10]. One way to improve reach and engagement 
in tobacco use prevention and intervention among youth 
is through digital health technology such as smartphone 
apps. This approach shows promise in complementing 
and enhancing evidence-based methods (e.g., counseling, 
pharmacotherapy) in several ways. First, evidence-based 
methods are typically delivered in person, whereas smart-
phone apps allow remote access to prevention information 
and treatment, facilitating scalability, equity, and reach 
[11, 12], although continued efforts to bridge the “digital 
divide” to ensure equity are needed [13]. Nevertheless, 
the delivery of remote tobacco use content via apps over-
comes notable barriers to treatment access, such as cost, 
transportation, and time, which are especially prominent 

for youth [14]. Second, smartphones are readily available 
to youth, and 95% of US teens have smartphone access at 
home [15]. Accessing tobacco use content in youth’s own 
environment and in real time may boost efficacy [16]. 
Third, tobacco use content can be delivered with high 
fidelity (i.e., fidelity of treatment delivery can be stand-
ardized; [17]). Fourth, the relative anonymity of smart-
phone apps reduces the potential stigma that can be asso-
ciated with disclosing the need for tobacco use–related 
support to parents and other family members, teachers, 
and friends. Finally, apps have multiple features such as 
treatment components, connection to peer support, and 
gamification, all of which may appeal to youth and have 
the potential to improve engagement.

To this end, there has been a proliferation of smart-
phone apps targeting tobacco use generally, yet several 
reviews of the availability, content, and quality of these 
apps indicate that most lack an adequate scientific evi-
dence base. For example, among the top 50 smoking ces-
sation apps available in app stores targeted to a general 
audience or adults, only two had any scientific support 
[18], and apps with low quality scores were among the 
most popular in the app store [19]. App content rarely 
adheres to the US Clinical Practice Guidelines for Treat-
ing Tobacco Use and Dependence, and very few apps 
have been tested for effectiveness [19, 20]. The content 
available in tobacco apps targeted to youth shows more 
promise. A content analysis of youth-focused smoking 
cessation apps found that youth apps are more likely 
to incorporate clinical practice guidelines than general 
audience apps; however, effectiveness testing is still lim-
ited [21•]. Content was largely deemed developmentally 
appropriate, indicating that youth apps have the potential 
to deliver tobacco use information to youth more effec-
tively than apps geared to general audiences.

This study aimed to identify and evaluate the evidence base 
for youth-focused tobacco apps. We updated the search by Rob-
inson and colleagues (2018) and widened it in several ways. 
First, we reviewed both tobacco use prevention and cessation 
apps, as previous work largely focused on smoking cessation 
apps. Second, we included apps identified from the scientific 
literature in addition to those identified in the Apple App Store 
(hereafter App Store) based on select criteria. We took this 
approach to increase the likelihood of identifying relevant apps, 
as many evidence-based apps are in the early-phase research and 
may not yet be available in app stores, and apps in the App Store 
may not be identifiable in the literature if they have not been 
empirically evaluated. Third, we included apps that targeted any 
tobacco product (i.e., not just combustible cigarettes), includ-
ing apps that targeted vaping specifically and apps that targeted 
substance use generally if tobacco use was included. Finally, we 
evaluated the quality of the identified apps using a common app 
rating scale to understand their evidence base.
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Methods

Procedures

In Phase 1, we conducted a literature search on PubMed 
for peer-reviewed articles reporting on the development, 
refinement, or testing of youth tobacco use prevention 
and/or cessation apps. In Phase 2, we identified youth 
tobacco use prevention and/or cessation apps available 
in the App Store. Phases 1 and 2 took place in November 
2022. In Phase 3, we cross-referenced apps identified in 
the literature (Phase 1) and in the App Store (Phase 2) 
to identify overlap. We subsequently searched the App 
Store for apps identified from the literature and searched 
PubMed for literature associated with apps identified 
from the App Store. In Phase 4, apps were characterized 
and scored for quality of evidence base.

Phase 1: PubMed Search

Articles were identified using the following search terms 
(Fig. 1), limiting the search to title and/or abstract: (adolescent 

OR youth) AND (tobacco OR vape OR vaping OR drug OR 
substance use) AND (prevention OR cessation OR quit) AND 
(smartphone OR mobile). Search terms were selected based on 
prior studies [21•] and broadened to address the study aims 
(e.g., to include prevention, vaping). Articles were deemed 
eligible for inclusion if they reported an empirical effort to 
develop, refine, or test a tobacco use prevention and/or cessa-
tion app, consistent with Vilardaga et al. (2019). All abstracts 
(N = 73) were reviewed by two authors; three abstracts required 
adjudication from a third author; n = 13 eligible articles were 
identified.

Phase 2: Apple App Store Search

Apps were identified through a multi-stage process (Fig. 1). 
First, the App Store was searched using 12 terms adapted from 
those used in the Phase 1 literature search, focused on teens; 
smoking, vaping, or other drugs; and quitting. Two authors 
independently searched the App Store. We report the total 
number of apps returned for each search term. We then selected 
the top 20 apps returned per search term, in line with earlier 
studies [21•]. We eliminated overlap in apps between search 

Fig. 1   Overview and search results
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terms (n = 51). Finally, apps were determined to be eligible for 
inclusion and further review if relevant to youth tobacco use 
prevention and/or cessation based on the app name, age, and 
description at the level of the App Store (n = 10). We opted 
to search the App Store over Google Play because recent 
data indicated that youth overwhelmingly prefer iPhones to 
Androids (87% of youth surveyed currently own an iPhone 
[22]) and because smoking cessation apps for Android and iOS 
have been found to be largely similar [19, 23].

Phase 3: Overlap Between PubMed and App Store 
Search Results

Apps identified in the literature and App Store searches 
were cross-referenced to identify overlap. Apps identi-
fied in the literature search in Phase 1 that were unique 
from apps identified in the App Store in Phase 2 were 
searched by name in the App Store (identifying n = 2 
additional apps). One of these apps was deemed ineligi-
ble (not geared toward youth) and was removed, result-
ing in 11 apps available for review in Phase 4. Likewise, 
apps identified in the App Store search in Phase 2 that 
were unique from those identified in the literature search 
in Phase 1 were searched in PubMed (identifying n = 1 
additional paper).

Phase 4: Literature and App Review

Eligible articles (N = 14) identified through Phase 3 were 
reviewed, and the following information was extracted: 
citation, app name, location, type of substance/tobacco 
product targeted, prevention and/or cessation focus, 
stage according to the NIH Stage Model of Behavioral 
Intervention Development (i.e., Stage 0: basic science; 
Stage 1: creation of a new intervention, modification of 
an existing intervention, and/or feasibility/pilot testing; 
Stage 2: behavioral interventions in research settings; 
Stage 3: testing in a community context(s); Stage 4: 
effectiveness research; [17]), a brief description of the 
study design, targeted population, age range, and sample 
size.

All apps retained in Phase 3 (n = 11) were downloaded and 
reviewed independently by two authors, who agreed to a rea-
sonable review period (10–15 minutes for each app) to obtain 
the information outlined below, as an individual user might 
do when evaluating whether or not to engage with an app. 
Reviewers completed the Mobile Apps Rating Scale (MARS 
[24]) App Classification and App Information (Section D) sec-
tions, which are described below. These sections were consid-
ered the most relevant to scientific review, with other MARS 
sections (engagement, functionality, aesthetics, and app sub-
jective quality) being more related to usability and therefore 
considered more appropriate for a user to evaluate.

MARS App Classification

The App Classification section of the MARS is used to col-
lect descriptive and technical information about the app with 
information obtained by reviewing the app description in the 
App Store. This classification included app name, version, date 
of last update, developer/affiliations (commercial, government, 
NGO, university), rating of the current version, rating of all 
versions, N ratings of the current version, N ratings of all ver-
sions, cost of the basic version, cost of an upgrade version, 
and download platform (iPhone and/or iPad). The authors also 
coded the apps as prevention and/or cessation-focused and the 
target substance(s). Targeted age group (children under 12, 
adolescents 13–17, young adults 18–25, adults, general) was 
noted. The App Classification section also includes select-all-
that-apply for app focus (i.e., what the app targets), includ-
ing increase happiness/well-being, mindfulness/meditation/ 
relaxation, reduce negative emotions, depression, anxiety/
stress, anger, behavior change, alcohol/substance use, goal 
setting, entertainment, relationships, physical health, and oth-
ers, and for app theoretical background/strategies, including 
assessment, feedback, information/education, monitoring/
tracking, goal setting, advice/tips/strategies/skills training, 
CBT-behavioral (positive events), CBT-cognitive (thought 
challenging), ACT (acceptance commitment therapy), mind-
fulness/meditation, relaxation, gratitude, strengths-based, and 
others. Coding also took place for technical aspects of the app, 
including allows sharing (Facebook, Twitter, etc.), has an app 
community, allows password protection, requires login, sends 
reminders, and needs web access to function.

MARS App Information (Section D)

MARS App Information (Section D) captures the degree to 
which the app contains high-quality information (e.g., text, 
feedback, measures, references) from a credible source. This 
MARS section includes seven items, each rated on a Likert 
scale from 1 (lowest) to 5 (highest) (with an option for N/A 
on items 2–5 and 7), including (1) accuracy of app description 
(in app store): Does app contain what is described?; (2) goals: 
Does app have specific, measurable, and achievable goals 
(specified in app store description or within the app itself)?; 
(3) quality of information: Is app content correct, well written, 
and relevant to the goal/topic of the app?; (4) quantity of infor-
mation: Is the extent of coverage within the scope of the app? 
and comprehensive but concise?; (5) visual information: Is 
visual explanation of concepts – through charts/graphs/images/
videos, etc. – clear, logical, correct?; (6) credibility: Does the 
app come from a legitimate source? (specified in the app store 
description or within the app itself, i.e., a commercial busi-
ness with a vested interest is scored 1, while an app developed 
using nationally competitive government or research funding 
is scored 5); and (7) evidence base: Has the app been trialed/
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tested; must be verified by evidence (in published scientific 
literature)? A mean score (from 1 to 7) was calculated, with 
higher scores indicating higher-quality information.

Results

Phase 1: PubMed Search

Of 73 papers returned to the search terms, the literature search 
yielded 13 manuscripts that met the screening criteria (Fig. 1; 
Table 1).

Phase 2: App Store Search

The App Store search resulted in the identification of 51 
unique apps within the top 20 results after eliminating the 
overlap between 12 search terms. Of those, 10 apps were 
determined relevant to youth tobacco use prevention and/or 
cessation based on app names and descriptions at the level of 
the App Store and were therefore deemed eligible for inclusion 
and downloaded for further review (Table 2). One app, smoke-
SCREEN, required approval from the developers to download. 
The authors were not granted access at the time of submission 
of this manuscript, and therefore, this app was not reviewed. 
This process resulted in a total of nine apps identified from 
the App Store search. We note that, according to their App 
Store descriptions, all apps were available in English, Dynami-
Care Health was also available in Spanish and Portuguese, and 
Smokerface was available in 13 languages. English language 
apps were evaluated for this study.

Phase 3 Results: Overlap Between PubMed and App 
Store Searches

There was no overlap between apps identified in the lit-
erature and App Store searches; thus, apps identified in 
the literature (n = 13) were searched by name in the App 
Store, and apps identified in the App Store were searched 
by name in PubMed. Of 13 papers, four apps were found 
in the App Store: DynamiCare Health, Mind Your Mate, 
Smokerface, and ready4life. Mind Your Mate was only 
available to participants registered in the Mind Your 
Mate study, and therefore, this app was not included to 
be reviewed. Ready4life was determined to not be geared 
toward the youth based on the app description in the App 
Store and was not included to be reviewed. DynamiCare 
Health and Smokerface were included to be reviewed, in 
addition to the 9 apps identified in the App Store (Phase 
1 [literature search] n = 2; Phase 2 [App Store] n = 9). 
Additionally, one app identified in the App Store, smoke-
SCREEN [25], had supporting literature available in Pub-
Med (Table 1).

Phase 4 Results: Literature and App Review

Literature Review (Table 1)

Studies spanned all stages of the NIH Stage Model for 
Behavioral Intervention Development, including seven 
manuscripts reporting Stage I studies involving interven-
tion generation, refinement, modification, adaptation, and 
pilot testing [26–32] and one Stage II study involving tradi-
tional efficacy testing [33]. The remaining five manuscripts 
were protocol papers for planned or ongoing trials including 
one Stage I [34], two Stage II trials [35, 36], one Stage III 
trial for efficacy testing with real-world providers [37], and 
one Stage IV trial for effectiveness research [38]. Regard-
ing substances, four interventions targeted cigarette smoking 
[26, 27, 32, 34], one targeted nicotine vaping [30], and the 
remaining interventions targeted tobacco use within sub-
stance use generally [29, 33, 37, 38] or within substance 
use in HIV prevention [28, 31, 35, 36]. Within this, three 
interventions explicitly reported targeting cannabis use [29, 
33, 37]. Six papers were related to substance use preven-
tion [26, 29, 32, 33, 37, 38], two were related to cessation 
[30, 34], one was related to both prevention and cessation 
[27], and four were related to substance use within HIV 
prevention [28, 31, 35, 36]. Six studies were reported in 
the USA [28, 30, 31, 33, 35, 36], and the remaining seven 
studies were reported in Australia [38], Canada [27], Europe 
[26, 29, 37], and Mexico [32]. Although the language of 
the intervention was not well-reported across studies, it 
appeared that interventions were delivered in English [19, 
20, 22, 23, 25–28, 30, 31] or another language [18, 21•, 
24, 29]. Five interventions specifically targeted adolescents 
[26, 29, 32, 33, 38], two targeted young adults [31, 34], and 
six targeted both adolescents and young adults [27, 28, 30, 
35–37]. Five interventions were school-based [26, 29, 32, 
37, 38], two were targeted to the youth generally [28, 30], 
and the remaining six were targeted to specific populations 
such as the youth experiencing homelessness, LGBTQ youth 
and young adults, young men who have sex with men, and 
other groups [27, 31, 33–36].

App Classification

App information is described in Table 2. MD Anderson 
developed three of the ten apps (Tobacco Free Teens, 
Tobacco Free Family, Vaper Chase). The remaining apps 
were developed by a small NGO/institution (Caron’s Con-
nect 5, BeatNic Boulevard), by the government, university, 
or a larger scale institution (DynamiCare Health), through 
nationally competitive government or research funding 
(Smokerface), by seemingly legitimate but unverifiable 
sources (Teen Hotlines, Pulmonary Scan) or by identifiable 
but questionably legitimate sources (Fuul, Escape the Vape). 
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Of 11 apps reviewed, utilization of coded technical aspects 
was variable, including sharing (n = 4), app community 
(n = 2), password protection (n = 5), required login (n = 6), 
reminders (n = 4), and web access to function (n = 5). Focus 
(what the app targets) was “alcohol/substance use” for all 
apps (all apps addressed tobacco use, as per our inclusion 
criteria). Behavior change (n = 7), physical health (n = 5), 
entertainment (n = 5), goal setting (n = 4), and relationships 
(n = 4) were each targeted in approximately half of the apps 
reviewed. Happiness/well-being (n = 2), mindfulness/medi-
tation/relaxation (n = 2), depression (n = 1), anxiety/stress 
(n = 2), and others (n = 1) were less frequently targeted, 
while reduction of negative emotions and anger were not 
focal to any app reviewed.

Five of the 11 apps were prevention-focused, three were 
cessation-focused, and three emphasized both prevention 
and cessation. Regarding targeted tobacco products, ciga-
rette smoking was the exclusive focus of two apps (Tobacco 
Free Teens, Smokerface), vaping was targeted in three apps 
(Vaper Chase, Escape the Vape, Fuul), multiple tobacco 
products were targeted in five apps (Tobacco Free Family, 
Caron’s Connect 5, Pulmonary Scan, BeatNic Boulevard, 
DynamiCare Health), and the targeted substance was not 
identifiable in one app (Teen Hotlines).

MARS App Information Scores

Average MARS App Information (Section D) quality scores 
are reported in Table 2 and ranged from 2.8 (Fuul) to 5 
(Tobacco Free Family).

Discussion

The goals of this study were to identify smartphone apps 
targeting youth tobacco use prevention and/or cessation in 
the scientific literature and App Store and to characterize and 
score the quality of the apps from a scientific credibility per-
spective. We took a multiphase approach that involved con-
ducting parallel literature and App Store searches, screening 
the returned literature and apps for inclusion, characteriz-
ing the studies and apps, and evaluating app quality using a 
standardized rating scale.

We identified 14 manuscripts reporting the development 
and testing of youth tobacco apps. As described in Tables 1 
and 2, most studies were geared toward tobacco use pre-
vention/cessation among subgroups of the youth who have 
higher rates of tobacco use relative to the general population 
[39–41]. Regarding the stage of research of the studies iden-
tified, approximately two-thirds of the studies reviewed were 
in Stage I (i.e., creation of a new intervention, modification 
of an existing intervention, and/or feasibility/pilot testing), 
indicating that much of this work remains in early stages, as 

reported previously [20]. This may explain why only three 
apps identified in the literature search (DynamiCare Health, 
Smokerface, ready4life) were accessible.

Eleven apps met the criteria for review. Very few apps for 
smoking prevention and/or cessation were returned when 
search terms included the word “teen” relative to search 
terms that did not specify “teen.” For example, “teen quit 
smoking” yielded far fewer results (n = 5) than “quit smok-
ing” (n > 100). However, the youth are not likely to search 
for apps that are specifically designed for them and are more 
likely to access general audience apps [18]. There is a need 
to deliver high-quality tobacco use prevention/cessation con-
tent to the youth. Addressing this need requires thoughtful 
consideration of search terms and how to connect youth to 
these apps, as well as efforts aimed to tailor these apps to 
contain content appealing to youth. Although youth may 
access apps directly, parents, schools, healthcare providers, 
and others may serve as intermediaries to connect the youth 
with apps best suited to them and may use the term “teen” in 
searches. Additional efforts to promote apps to these groups 
are needed. For example, one tobacco app identified in the 
App Store search, BeatNic Boulevard, was developed by 
a local school district in collaboration with the Stanford 
Tobacco Prevention Toolkit. Another app, Storytelling 4 
Empowerment, targeted youth-centered community health 
clinics to engage youth in prevention services related to sex-
ual risk behaviors and testing and substance use, including 
tobacco. Likewise, several apps tested and discussed in the 
literature were school-based.

Literature and App Store searches contained no over-
lap in apps, indicating a disconnect between apps that are 
readily accessible and those that have an evidence base. 
Although the literature review identified 13 studies of apps 
(one paper was later identified by searching for the apps in 
PubMed), only four were found upon searching by name 
in the App Store (DynamiCare Health, Mind Your Mate, 
Smokerface, ready4life). Likewise, only one app identi-
fied from the App Store search has been empirically tested 
(Smokerface). A main challenge is identifying App Store 
search terms that return evidence-based apps, which are 
more likely to be returned when search terms use more 
formal language, such as “smoking cessation” vs. “quit 
smoking,” whereas the youth who use tobacco products are 
more likely to use plain language. Even using the search 
term “stop” instead of “quit” might have returned differ-
ent results and might be more in line with search terms 
used by the youth. Although we were able to find a few 
apps from the literature by searching by name in the App 
Store, this is not likely to be a typical real-world approach 
to finding apps. One solution suggested by others [18], 
and in line with our findings, is to connect researchers 
with app developers and App Store indexers to collaborate 
toward (a) a plain language approach, (b) categorization 
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and organization of apps by scientific merit/underlying 
medical theory, and (c) providing users with tools that 
refine search results and sort order to highlight evidence-
based apps.

Regarding the MARS App Classification, targeting mul-
tiple determinants of tobacco use can enhance the effective-
ness of tobacco use youth prevention and cessation efforts 
[42]. Consistent with this, all apps reviewed included mul-
tiple intervention targets. Caron’s Connect 5 focused on 7 
intervention targets, the most of all apps reviewed. Smok-
erface had the fewest intervention targets (two). Behavior 
change, physical health, entertainment, goal setting, and 
relationships were each targeted in approximately half of the 
apps reviewed. None of the apps reviewed targeted reduc-
tions in negative emotions, only two targeted anxiety/stress, 
and only one targeted depression, which is surprising given 
that the modulation of negative affect can motivate cigarette 
smoking [43]. Regarding intervention content, it is notable 
that none of the apps reviewed and only 4 of the papers 
included cannabis content. Dual use of nicotine and canna-
bis vaping is common among the youth; in fact, researchers 
have called for interventions targeting youth e-cigarette use 
to consider the dual use of these products [44]. Our findings 
align with this call; none of the apps mention cannabis use 
at the level of the app store description, and only four papers 
(three identified in Phase 1 and one identified in Phase 3) 
target cannabis.

MARS quality scores ranged from 2.4 for Fuul to 5 for 
Tobacco Free Family. Tobacco Free Family was developed 
by MD Anderson Cancer Center to target cigarette and 
e-cigarette use prevention in the general population (i.e., 
not specific to the youth), and in addition to substance use, 
the app focuses on entertainment and relationships. Techni-
cal aspects include that the app allows sharing and requires 
web access to function. The theoretical background relies 
on information and education. However, as noted above, 
Tobacco Free Family included a low number of intervention 
targets. Thus, although this app received the highest MARS 
quality score, the MARS does not reflect considerations 
such as including multiple intervention targets, which are 
meaningful to youth-specific tobacco prevention/cessation. 
Although these apps received high MARS quality scores, 
they were not identified as having an evidence base in the 
literature. Additionally, these apps had the lowest number of 
user reviews in the App Store (Tobacco Free Teens, N = 5; 
Tobacco Free Family, N = 1). Likewise, and in line with 
prior reviews [19], several apps that were rated highly in the 
App Store received low MARS quality scores. For example, 
Escape the Vape had a high user rating (4.8) and the highest 
number of user ratings (N = 315) of apps reviewed in the 
App Store, yet received a low MARS quality score (2.8), 
suggesting that this lower quality app may be more popular 
than higher-quality apps.

In line with previous reviews of tobacco use smart-
phone apps, we found that app developer was related to 
app credibility. For example, Robinson et al. (2018) found 
four smoking cessation apps by a university or govern-
ment agency and speculated that the quality of app content 
may be variable based on the developer (e.g., public health 
organization, private company, individual, other entity). 
Another recent review of smoking cessation apps suggested 
that app developer type (i.e., affiliation with a healthcare 
professional) influences app quality [45]. In our study, we 
found that apps developed by credible sources (e.g., small 
NGO/institution) and/or supported by government funding 
received higher MARS quality scores, keeping in mind that 
“credibility” is calculated into the MARS quality score. In 
addition to the MD Anderson Cancer Center apps (Tobacco 
Free Family, Tobacco Free Teen), another app that scored 
highly was DynamiCare Health (also the developer’s name). 
DynamiCare Health focuses on behavior change, alcohol/
substance use, goal setting, and relationships, among adults, 
using several theoretical approaches, including assessment, 
feedback, information/education, monitoring/tracking, goal 
setting, advice/tips/strategies/skills training, CBT, and 
strengths-based. Some features were not included in the 
MARS but were found in the app description at the level 
of the App Store, including that the app uses contingency 
management and pairs users with a personal health coach 
for video chat–based support. Interestingly, DynamiCare 
Health has two prescription-only digital therapeutics [46, 
47] that have been granted Breakthrough Device Designa-
tion from the US Food and Drug Administration (FDA). No 
apps reviewed here, and very few mental health apps more 
broadly, have been granted FDA approval, because most 
do not meet the criteria for “software as a medical device” 
regulated by the FDA. This highlights the need for a regu-
latory framework for digital mental healthcare including 
addiction treatment [48].

Our findings build on a prior content analysis of 
smartphone apps for adolescent smoking cessation by 
Robinson et al. (2018). That review reported eight ado-
lescent apps identified in Google Play and the App Store 
(searched in 2016), with only two in the App Store. Of 
those, Tobacco Free Teens was also identified in our 
App Store search and included for review. Tobacco Free 
Teens rated highly on the MARS quality score in our 
study (4.16 of 5), in line with Robinson et al.’s find-
ing that this app rated highly on adherence to the US 
Clinical Practice Guideline for Treating Tobacco Use 
and Dependence (8 of 11; [3]) and whether the app had 
adolescent-specific content (scoring 4 of 4). The other 
adolescent app identified by Robinson et al. in their App 
Store search was quitSTART, which was returned in our 
App Store search, but was excluded because the app did 
not mention youth or teens in the description. quitSTART 
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is an app originally developed by smokefree.gov that was 
found by Robinson et  al. to rate highly on adherence 
to clinical practice guidelines (8 of 11) and adolescent-
specific content (4 of 4), further emphasizing the need 
for improvements in App Store indexing to help users 
identify quality, evidence-based tobacco content for the 
youth. Finally, the Robinson et al. review also reported 
on a general audience app, Smokerstop, identified from 
their Google Play search, which overlaps with Smoker-
face, identified in our literature search, an app available 
from the same developer but targeted to the youth.

These study findings should be interpreted in light of the 
following limitations. First, as with any review, we are lim-
ited by the parameters of our searches of the literature and 
App Store. Regarding search dates, interesting new studies 
testing tobacco-related digital technology for the youth are 
more recently available, such as a feasibility clinical trial of 
smokeSCREEN, a tablet-based videogame targeting tobacco 
product use among the youth [49]. Our search terms may 
have missed additional relevant work; for example, a fea-
sibility study of an adolescent version of the app Craving 
to Quit, which uses mindfulness training for smoking ces-
sation [50], was not returned in our PubMed search. Our 
search terms also did not specify tobacco products nor did 
we include other synonyms for quit (e.g., “stop” or “cessa-
tion”) that the youth may be more likely to use. Additionally, 
we capped the App Store search at 20 apps per search term. 
Although there is precedent for this approach [21•], apps 
lower down in search results were not evaluated. The App 
Store indicates that search results are ranked based on sev-
eral factors including text relevance or matches for the app’s 
name, keywords, and primary category and user behavior, 
such as downloads as well as quality and quantity of ratings 
and reviews. While our search terms were based on previous 
literature and expanded to address the study aims, additional 
search terms, such as those generated by youth, parents, edu-
cators, or healthcare providers seeking tobacco prevention 
and cessation apps, should be considered. We also note that 
we did not code or evaluate app features beyond those clas-
sified by the MARS. Other reviews have used other useful 
systematic frameworks for app evaluation [51] or assessed 
apps for adherence to clinical practice guidelines for tobacco 
and adolescent-specific content [11].

One important area for future research is the use of 
text messages for tobacco use prevention and interven-
tion among the youth, including the potential for text 
messaging to augment tobacco apps. In general, many 
smartphone apps are only used once after installation, 
if at all [52]. There is a strong evidence base for text 
messaging as a behavior change modality broadly, and 
for quitting tobacco specifically [53], especially among 
the youth [54]. Furthermore, there is evidence to suggest 

that texting may move adults who smoke to quit quicker 
than smartphone apps [55]. Thus, integration of the two 
modalities may be most impactful. Moreover, youth 
smoking cessation apps (and smoking cessation inter-
ventions more generally) are likely to be most effective 
if they are tailored to the unique needs of their intended 
audience. For example, Native American and Alaska 
Native youth have the highest prevalence and lowest quit 
rates of cigarette smoking of all US ethnic groups [56], 
largely due to the lack of culturally appropriate smok-
ing cessation programs that acknowledge the distinction 
between ceremonial/sacred and commercial tobacco 
use [57]. There is a pressing need for future research on 
youth-focused tobacco prevention and cessation efforts 
to consider the diversity in tobacco use motives to most 
effectively target harmful tobacco use and reduce health 
disparities in tobacco-related health outcomes.

Conclusion

This study aimed to identify and review apps deliver-
ing tobacco content directed at the youth, from both the 
scientific literature and App Store. Consistent with prior 
reviews, we identified a disconnect between apps that are 
readily accessible and those that have an evidence base. 
Similarly, several apps that were highly rated in the App 
Store received low quality scores, and apps that received 
high quality scores had a low number of user reviews in 
the App Store. Findings highlight the need for a better 
integration of evidence-based and readily available apps 
directed at youth tobacco use.
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