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ABSTRACT

Mobile health (mHealth) interventions, including smartphone applications and SMS-based programs, have emerged as
widely used tools for smoking cessation [12,27]; however, their clinical effectiveness remains inconsistent across studies
[1,5,8]. This narrative literature review aimed to synthesize current evidence on the effectiveness of mHealth interventions
for smoking cessation, with particular emphasis on clinical outcomes, user engagement, and underlying behavioral
mechanisms. A literature search of PubMed and Google Scholar was conducted to identify peer-reviewed studies evaluating
mobile or app-based cessation interventions. A total of 27 studies, including randomized controlled trials, observational
studies, and systematic reviews, were included and analyzed using thematic synthesis.

The findings indicate that mHealth interventions are often associated with higher abstinence rates compared to control
conditions [3,19], with reported quit rates ranging from 9% to 30% [3,19], although results are heterogeneous and not
consistently significant [1,5,8]. Increased user engagement is frequently linked to improved adherence and, in some cases,
better cessation outcomes [2,25]; however, this relationship is not uniformly observed [2,8]. Behavioral components, such
as cognitive behavioral therapy and coping strategies, are commonly integrated but demonstrate variable effectiveness
[3,14,15]. Similarly, app features, user experience, and population-specific adaptations contribute to engagement but show
inconsistent associations with clinical outcomes [1,5,21].

Overall, the evidence suggests that mHealth interventions offer potential benefits for smoking cessation, yet their
effectiveness appears to depend on the interaction between user characteristics, engagement patterns, and intervention design
rather than any single component. These findings highlight the need for more standardized and methodologically robust
research to clarify the determinants of success and bridge the efficacy-effectiveness gap in digital smoking cessation.
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Introduction

Mobile Health (mHealth) encompasses the use of mobile devices and wireless technologies to enhance
medical and public health practices, and it has emerged as a foundational element of modern digital health
interventions. Within the context of tobacco control, early mHealth initiatives primarily utilized Short Message
Service (SMS) programs [12,27]. These programs provided evidence that digital connectivity could deliver
ongoing behavioral support beyond conventional clinical environments by offering smokers timely assistance
[12]. Contemporary mHealth interventions have progressed into complex smartphone applications that
integrate multiple features, such as personalization, gamification, and interactive behavioral tools [6,12,25].
These interventions are frequently informed by established psychological theories, including Cognitive
Behavioral Therapy (CBT), coping mechanisms, and approach bias retraining [3,15], to promote sustained
smoking cessation through continuous user engagement and individualized support.

Although the widespread adoption of mobile health tools has been accompanied by generally favorable
user acceptability [3,14], questions persist regarding the consistency of their clinical efficacy [1,5,8]. The
extant literature is marked by considerable heterogeneity [1,5]: while certain studies report moderate
abstinence rates (9%—-30%) [3,19,21], others do not identify statistically significant benefits relative to
conventional cessation methods [5,8]. Additionally, although increased app engagement is frequently linked
to improved cessation outcomes [2,21], this association is not uniformly observed across published studies
[2,8]. Methodological disparities, such as the prevalence of pilot or feasibility studies [10,17], variability in
outcome measures, and the absence of standardized frameworks for categorizing app features and behavior
change strategies [5,12] further obscure the evidence base. As a result, the determinants of therapeutic success
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remain inadequately defined [12,15], impeding direct comparisons between interventions and limiting the
capacity to optimize mHealth applications for smoking cessation.

This review aims to synthesize current evidence regarding the effectiveness of mobile health
interventions for smoking cessation, with a particular focus on clinical outcomes, user engagement patterns,
and underlying behavioral mechanisms. Specifically, it seeks to evaluate the extent to which current mHealth
interventions improve cessation outcomes and to examine how user experience and behavioral tailoring may
influence successful smoking cessation. By identifying sources of variability across populations and study
designs, this review provides a structured assessment of how digital health interventions may be more
effectively utilized in the treatment of tobacco dependence. Despite extensive research, no clear consensus
exists regarding which specific components of mHealth interventions drive sustained smoking cessation
[1,5,8,12].

Methodology

This narrative literature review was conducted to identify and synthesize studies examining mobile and
smartphone-based interventions for smoking cessation. The literature search was performed using PubMed
and Google Scholar databases, selected for their broad interdisciplinary coverage and inclusion of recent
publications in digital health. The search focused on peer-reviewed articles published in English. Search terms
were designed to prioritize studies explicitly focused on smoking cessation and mobile health interventions.
For Google Scholar, due to the large volume of results and decreasing relevance beyond initial entries, only
the first 200 records sorted by relevance were screened, which is a commonly applied approach in narrative
reviews. Search queries included combinations of terms related to smoking cessation and mobile health
interventions, such as “smoking cessation app”, “mobile health smoking cessation”, “phone app smoking
cessation”, and “digital smoking cessation”, as well as variations incorporating “systematic review” and “meta-
analysis”. Search terms were combined using Boolean operators (AND, OR) to refine the search strategy. No
restriction on publication date was applied in order to capture a comprehensive range of relevant studies across
the evolution of digital health. Additionally, reference lists of relevant articles were screened to identify further
studies. The study selection process is summarized narratively based on the number of records identified,
screened, and included.

The initial search yielded 284 records, of which 231 remained after removal of duplicates. Following
title and abstract screening, 68 articles were assessed in full text, resulting in 27 studies included in the final
analysis. Studies were included if they met the following criteria: (1) evaluation of a mobile or app-based
intervention focused on smoking cessation, (2) reporting outcomes related to abstinence, engagement, or
intervention effectiveness, and (3) publication in a peer-reviewed journal in English. Both primary studies
(including randomized controlled trials, pilot studies, and observational designs) and secondary studies
(systematic reviews and meta-analyses) were considered. Studies were excluded if they did not specifically
address smoking cessation as a primary objective, did not involve a digital or mobile intervention, or lacked
relevant outcome measures. Data extraction focused on study design, population characteristics, intervention
type, and reported outcomes.

Results

1. Clinical Efficacy:

Intervention cohorts typically demonstrated higher abstinence rates relative to control groups, with
reported quit rates ranging from 9% to 30% [3,12,16,19,27]. Personalized SMS and mobile-based interventions
were frequently associated with superior cessation outcomes [12,16,19,27], and several studies identified a
positive association between the duration of app usage and successful smoking cessation [2,19]. Users of
heated tobacco products (HTPs) exhibited higher abstinence rates compared to other participant subgroups
[18]. Although multiple studies reported statistically significant improvements in cessation rates [3,16,19],
others did not observe notable differences relative to control conditions [8,10,27]. In the context of
pharmacotherapy, one study found no interaction with app modality [20], while a meta-analysis suggested that
app-based interventions may augment the effectiveness of pharmacological cessation aids [8].
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2. Patterns of User Engagement and Adherence:

Collectively, the evidence suggests that increased engagement with smoking cessation applications,
measured through usage frequency, duration, and interaction with app features, is generally correlated with
greater adherence and improved cessation outcomes [2,25]. The data reveal a hierarchy of determinants:
behavioral and contextual factors, including previous quit attempts, nicotine dependence, personal
innovativeness, intrinsic motivation [4], and counselor support [13], exerted a stronger influence on adherence
than did demographic characteristics [4]. Moreover, certain support mechanisms, such as geolocation-triggered
interventions [17] and accountability structures [13], were shown to enhance engagement, particularly among
users with lower baseline motivation [13]. Nonetheless, a marked decline in app usage over time was
consistently documented [2,13]. Importantly, the association between app engagement and smoking abstinence
was not observed in all studies; in some cases, control groups attained superior outcomes despite reduced
engagement relative to intervention groups [2].

3. Integration of Behavioral Change Frameworks:

The evidence indicates that behavioral interventions delivered via mobile applications frequently
employ Cognitive Behavioral Therapy (CBT) frameworks, coping strategies, and approach bias retraining
[3,14,15,17]. These psychological mechanisms are often integrated with adjunctive tools, including electronic
cigarettes [21]. User engagement with these components-particularly chat-based support features and
interactive coping modules-has been associated with high levels of feasibility and acceptability [3,14,21].
Nonetheless, the reviewed literature reveals a distinction between studies demonstrating measurable behavioral
change and preliminary efficacy [3,15], and those that focus primarily on engagement metrics or feasibility
without reporting objective cessation outcomes [14,17]. Moreover, the effectiveness of specific psychological
strategies appears to vary across interventions [15,21], underscoring inconsistencies in the mechanisms
underlying behavioral change.

4. Application Functionalities and Design Elements:

Results indicate a consistent focus on specific app features, such as gamification, personalization, and
behavioral tools, within smoking cessation interventions [6,21]. Most designs emphasize theoretical grounding
and behavior change techniques [6], with multi-component apps being the most frequent format [21]. Feature-
level analyses suggest that interactive tools and behavioral therapy elements are positively associated with user
engagement [21]. However, findings regarding the specific effectiveness of these individual features remain
inconsistent [1,5,21]. Systematic reviews highlight significant variability in app functionalities across
interventions [1,5,9], with limited direct evidence linking specific design elements to objective cessation
outcomes [5,9].

5. Perceived Usability and Qualitative User Insights:

Results indicate that users generally perceive smoking cessation apps as acceptable, usable, and
supportive [23,26]. Key app affordances, such as accessibility, immediacy, and interactivity, were frequently
highlighted as essential for managing cravings and quitting behavior [23,24,26]. Qualitative insights provided
context to these interactions, explaining how users utilize social support and interaction features [7,23,26].
However, a significant finding is the lack of consistency between positive user experience and objective
cessation outcomes [23]; preferences for specific features varied widely without a clear, generalizable pattern
[23,26].

6. Intervention Tailoring and Population-Specific Outcomes:

Results indicate that app effectiveness and engagement levels are highly context-dependent across
specific populations, including women [16], young adults [27], and minority groups [13,20]. Interventions
tailored to regional, cultural, or socioeconomic needs are commonly implemented [11,16,20], with certain
subgroups exhibiting distinct patterns of app usage and outcomes compared to the general population [13].
While population-specific approaches show potential benefits in terms of relevance and user engagement
[13,16], effectiveness varies significantly across settings [11,16]. Findings regarding the impact of
demographic characteristics on abstinence and engagement remain inconsistent [13], with no clear pattern
emerging from the current data [11].
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Discussion

1. Clinical Efficacy:

These findings suggest that mobile and SMS-based interventions appear to enhance cessation outcomes
[3,12,16,19,27], although the evidence remains inconsistent [8,10,27]. The observed variability underscores
the heterogeneity in findings across different populations and intervention types [12,18,20]. These
discrepancies are potentially explained by the preliminary or pilot nature of the studies [3,10] and variations
in participant adherence [2,8,12,19,27]. Furthermore, the interaction between digital tools and
pharmacotherapy requires further clarification [8,20]. Collectively, while digital interventions offer potential
benefits [8,12,27], their effectiveness appears to depend on both intervention design and population-specific
factors [2,8,12,27].

2. Patterns of User Engagement and Adherence:

The findings suggest that while engagement appears to be an important component of digital cessation
tools, its relationship with long-term success remains inconsistent [2]. The observed decline in usage over time
points to significant challenges in sustaining user interest, regardless of initial perceived helpfulness [13]. The
fact that behavioral traits outweighed demographics suggests that app design should prioritize personal context
over broad population traits [4]. However, the variability in outcomes-where higher engagement did not always
yield superior abstinence-underscores the heterogeneity of these interventions [2]. These observations must be
viewed through the lens of several limitations, including reliance on self-reported outcomes [17], small
feasibility-focused samples [17,22], and technical barriers [13,17].

3. Integration of Behavioral Change Frameworks:

The findings suggest a potential disconnect between user engagement and clinical effectiveness [14,21].
Although cognitive and behavioral components are consistently integrated and well-received by users
[7,14,21], the evidence for their actual success in smoking cessation remains mixed [3,14,15]. This variability
reflects a broader lack of clarity regarding which specific psychological mechanisms drive behavioral change
versus mere app acceptability [15,21]. These observations are constrained by the predominance of preliminary
designs and small, specific study populations, which limit the generalizability of the findings [3,14,21].
Furthermore, the lack of long-term follow-up data prevents definitive conclusions about sustained abstinence
[15,21]. Consequently, while the integration of psychological support in apps is promising [7,14], its
contribution to sustained smoking cessation remains variable across intervention designs and study contexts.

4. Application Functionalities and Design Elements:

The integration of behaviorally grounded features across interventions reflects a clear trend in app design
[6], yet their relative effectiveness remains obscured by high heterogeneity [1,5]. The primary challenge lies
in the multi-component nature of these apps, which often precludes the isolation of individual feature effects
[21]. These observations are further constrained by a lack of standardized feature classification and reporting
[5], making it difficult to draw definitive conclusions across systematic reviews [1,5,9]. Furthermore, the
reliance on descriptive evaluations rather than rigorous outcome assessments [5] limits our understanding of
sustained effectiveness [1,21].

5. Perceived Usability and Qualitative User Insights:

The findings underscore a notable disconnect between user-centric metrics and clinical effectiveness
[23]. While apps excel as immediate tools for craving management [7,26], their high levels of acceptability
and usability do not reliably translate into long-term abstinence [23]. This discrepancy suggests that "likability"
or perceived helpfulness may not be the primary driver of behavioral change. Furthermore, the synthesis of
these findings is hindered by several methodological limitations, including a predominance of descriptive
designs [7,23,24,26] and a lack of standardized frameworks for assessing user experience [26]. Without direct
linkage between UX data and objective cessation outcomes across larger, more diverse samples [23,26], the
long-term impact of digital affordances remains speculative [23].
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6. Intervention Tailoring and Population-Specific Qutcomes:

The findings underscore the complexity of tailoring digital interventions to diverse demographic and
socioeconomic subgroups [11,13,20]. Although population-specific adaptations are intended to improve
relevance [11,16], the evidence regarding their added value over general interventions remains mixed [11,13].
This inconsistency suggests that cultural or regional adaptation alone may not be sufficient to ensure superior
cessation outcomes [11]. Furthermore, the synthesis of these findings is constrained by significant
methodological limitations, most notably the lack of direct comparisons between tailored and general
interventions. The reliance on small, narrowly defined samples further restricts the generalizability of the
results [11,20]. Consequently, more rigorous, long-term research is needed to clarify which specific contextual
factors drive effectiveness across diverse populations and to establish standardized metrics for cross-group
comparisons [16,27].

Conclusions

In summary, current evidence suggests that mobile health interventions remain a promising adjunct in
smoking cessation, particularly through personalized, behaviorally grounded, and context-sensitive digital
support systems. Given the persistent global burden of tobacco dependence, the importance of effective and
scalable cessation strategies remains paramount. Across the reviewed literature, digital interventions appear to
offer potential benefits in abstinence outcomes, user engagement, and behavioral support; however, these
effects remain heterogeneous across populations, intervention formats, and study designs. The observed
inconsistencies in clinical effectiveness, sustained engagement, and the contribution of specific behavioral
mechanisms highlight that the therapeutic value of these tools remains only partially characterized.

Importantly, the findings indicate that acceptability and user engagement alone do not consistently
translate into long-term abstinence, underscoring the need to distinguish between usability-related outcomes
and clinically meaningful cessation success. Personalized design, theoretically grounded behavioral
components, and contextual tailoring appear to be crucial for optimizing intervention relevance, although their
independent effects remain difficult to isolate within multi-component applications.

Further prospective and adequately powered studies are warranted to refine intervention strategies,
improve methodological standardization, and define optimal combinations of behavioral, interactive, and
context-specific features. Future research should focus on establishing standardized outcome measures,
clarifying the interaction between digital interventions and pharmacotherapy, and identifying the populations
and implementation settings in which these tools are most effective. Such efforts are crucial for integrating
mobile health interventions more effectively into evidence-based tobacco dependence treatment pathways.
Importantly, no single intervention component consistently determined effectiveness, suggesting that
outcomes are likely driven by the interaction between user characteristics, engagement patterns, and
intervention design.
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