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ABSTRACT

Background and Purpose: The COVID-19 pandemic created unique challenges for smoking cessation
efforts. Mobile health (mHealth) interventions like smartphone apps and text messaging represent a
promising approach to support quitting during the pandemic, but evidence of their effectiveness in the
COVID context has been limited. This systematic review aimed to synthesize evidence on mobile
phone-based interventions for smoking cessation during the COVID-19 pandemic, describing study and
intervention characteristics and evaluating impacts on smoking abstinence outcomes.

Materials and Methods: A systematic literature search of PubMed, MEDLINE, and EMBASE was
conducted for experimental studies on mobile phone interventions for smoking cessation published
during the COVID-19 pandemic from 2021 to 2023. Study selection and data extraction were performed
independently by two reviewers. Eligible studies were described narratively.

Results: Six studies with 3,878 total participants met the inclusion criteria. Across the 6 studies, mobile
phone interventions generally showed some positive impacts on quit intentions, attempts, and
abstinence compared to control groups, but most differences were not statistically significant. Two
studies found slight increases in quit intention associated with smoking cessation messaging. One study
showed a higher rate of quit attempts in the past 24 hours and 12 months among the intervention group,
and two studies showed higher abstinence rates at certain follow-ups in intervention arms, though not
reaching significance.

Conclusion: Overall, the evidence implies text messaging and mobile apps could confer benefits for
cessation, but current research has not definitively confirmed their efficacy. Mobile phone interventions
demonstrate preliminary potential to aid smoking cessation during the pandemic, but high-quality
randomized controlled trials are needed to firmly establish their efficacy. Advancing mHealth solutions
is critical to address elevated tobacco use risks during COVID-19.
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INTRODUCTION

Tobacco smoking is a major preventable
cause of morbidity and mortality worldwide,
contributing to over 8 million deaths per year
[1]. The COVID-19 pandemic that emerged
in 2020 created additional challenges for
smoking cessation efforts, as many smokers
increased cigarette consumption due to

stress, anxiety, and social isolation during
lockdowns [2]. Mobile health (mHealth)
interventions delivered via smartphones
represent a promising approach to support
smoking abstinence during the pandemic.
However, evidence of their effectiveness has
been limited, specifically within the COVID-
19 context.
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This systematic review aimed to synthesize
current evidence on mobile phone-based
interventions for smoking cessation during
COVID-19. With widespread smartphone
ownership globally, mHealth solutions could
provide accessible support for quitting
anytime and anywhere. Text messaging
interventions, in particular, have shown
efficacy for behavior change across diverse
health issues [3]. Understanding optimal
mHealth approaches for smoking abstinence
could inform innovation in digital cessation
initiatives needed amidst the ongoing
pandemic.

We systematically reviewed experimental
studies on mobile phone interventions for
smoking cessation published during the
COVID-19 pandemic. The objectives were to
1) synthesize  study characteristics,
intervention  features, and  sample
demographics; 2) evaluate evidence on
interventions&#39;  impact on  quit
intentions, attempts, and abstinence; and 3)
determine key limitations and future research
needs to advance mHealth for smoking
cessation during and after the pandemic. This
rigorous synthesis provides insights to guide
the development of effective digital
interventions for quitting smoking in the
COVID-19 era and beyond.

MATERIALS & METHODS

Literature search

A systematic literature search was performed
using PubMed, MEDLINE, and EMBASE
databases. The search included a
combination of relevant keywords and index
terms covering the concepts of mobile phone
technology, smoking/tobacco cessation, and
study designs. For mobile phone technology,
the terms searched were: smartphone, mobile
phone, cell phone, mobile health, mHealth,
text messaging, text message, short message
service, SMS, mobile app, mobile
application, social media, Facebook, Twitter,
Instagram, WhatsApp, and video call. The
terms for smoking/tobacco cessation were:

program, randomized controlled trial,
clinical trial, experiment, and study.

We identified relevant studies published
between 2021 and 2023 in the COVID-19
pandemic era, which is generally considered
from early 2020 through the present day in
2023, as the virus continues to circulate
globally [4]. This review focused on
synthesizing evidence from experimental
studies on the effectiveness of mobile phone-

delivered interventions in  improving
smoking cessation outcomes, including
abstinence, intention to quit, and quit
attempts.

Study selection and eligibility criteria

The review included experimental studies
testing mobile phone-based interventions for
smoking cessation compared to controls
among current cigarette smokers, reporting
on outcomes like abstinence, intention to
quit, quit attempts, and published in English
peer-reviewed journals. Articles were
excluded if they were not written in English
or if they were not peer-reviewed. The
reference lists of all relevant articles were
also screened to ensure all eligible studies
were included.

Eligibility —assessment was performed
independently by two reviewers based on the
pre-defined inclusion/exclusion criteria. The
search identified 392 studies (Figure 1). All
papers from the automated database searches
were collated using the Endnote reference
management software. After 209 duplicate
articles were deleted, screening was
conducted to ensure that studies fulfilled the
eligibility criteria. A total of 183 papers were
screened on title and abstract, and the 79
remaining papers were screened on full text.
A total of 6 studies were eligible for inclusion
in this review (Figure 1). Six reviewers
independently assessed the included studies,
and discrepancies were discussed and
resolved by discussion. The inter-coder
agreement was measured by K statistic. Each
reviewer documented clear reasons for

smoking, tobacco, cigarette, nicotine, exclusion.
cessation, quitting, and abstinence. The
terms for study designs were: intervention,
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Data extraction and reporting method

The following details were extracted using a
structured form: (1) General characteristics
of the study (Author, publication year, study
design, recruitment characteristics); (2)
participants characteristics; (3) Intervention
characteristics, and (4) main findings of
intention and attempts to quit smoking and
successful abstinence. As outcome measures
varied across the studies, heterogeneity,
variability, reporting issues, and
methodological limitations (including effect
sizes, standard errors, p-values, sample sizes
per group, etc.) of the available set of studies,
we could not perform meta- analysis; instead,
narrative synthesis was conducted. Each
study was described, followed by
comparative analysis and synthesis. We
followed PRISMA guidelines to ensure a
rigorous, comprehensive, and transparent
reporting of this systematic review process

[5].

RESULT
Study characteristics
Three studies utilized a randomized

controlled trial design [6-8]. The other three
studies were quasi-experimental in nature [9-
11]. The three RCTs reported randomizing
participants to study groups [6-8]. Only one
study reported using blinding and allocation
concealment [6]. Table 1 summarizes the
study characteristics. All six studies recruited
participants between 2019-2022, with most
recruiting during 2020 at the height of the
COVID-19 pandemic [6-11]. The studies
used varied data collection methods,
including online surveys, in-person surveys,
telephone interviews, Facebook recruitment,
and mail surveys [6-11].

Participants characteristics

Across the six smoking cessation studies, the
total number of participants was 3,878. The
total sample size ranged from 23 to 1,509
across the individual studies. There were
1,958 total participants for the intervention
groups, with individual study intervention
groups ranging from 12 to 1,509 participants.
The control groups totaled 1,100

participants, with individual study control
groups ranging from 11 to 194 participants.
The average mean age reported across
studies was 41.9 years, with individual study
mean ages from 35.82 to 52 years. For
gender, 36.1% of the total participants were
male (n=1,401) and 27.3% were female
(n=1,059). The remaining 36.6% of
participants were not reported by gender. In
summary, the studies included nearly 4,000
total smokers, with typically larger
intervention groups compared to control
groups, average mean age in the early 40s,
and a majority male participant population
based on the gender percentages reported.

Intervention characteristics

Five of the six studies used mobile text
messaging as the primary intervention tool
[6-7, 9-11]. All six studies tested smoking
cessation interventions with components like
personalized  messaging,  motivational
content, education, etc. [6-11]. The control
groups received standard smoking cessation
treatment, generic text messaging, or no
intervention  [6-9]. The intervention
durations ranged from immediate delivery of
messages to interventions lasting 5 months
[6-11].

Main outcome

Quit intention

Most studies assessed quit intention at
baseline [6-7, 9-11]. Intention to quit
smoking was generally higher in the
intervention groups compared to the control,
but the differences were often not statistically
significant [6-7, 9, 11]. Two studies showed
exposure to smoking cessation messages was
associated with small increases in quit
intention scores [10-11].

Quit attempts

Three studies reported data on quit attempts
[6-8]. One study found no difference
between groups [7]. One study found a
higher rate of quit attempts in the past 24
hours and past 12 months in the intervention
group compared to control, but not
statistically significant [6]. One study found
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a higher 7-day point prevalence of abstinence
at weeks 8 and 9 in the intervention group
compared to control, but differences were not
statistically significant [7].

Successful abstinence
Three studies reported abstinence outcomes
[6-8]. Two studies found no significant

abstinence between intervention and control
groups at various follow-up time points [6,
8]. One study found no difference in 6-month
prolonged abstinence [6]. Two studies
showed higher abstinence rates in the
intervention groups compared to control at
certain time points, but differences were not
statistically significant [7-8]. Table 2

differences in 7-day point prevalence  summarizes the study outcomes.
Identification of studies via databases and registers
-_§ Records identified from: RU_‘:‘I‘T'.'iM _n_-mqn od before
'g Pubmed, Medline, Embase M B “ll )I“”'Z'lkri .ate records removed
:5 Databases (n = 392) (n = 209)
Records screened by title and _| Records excluded
abstract (n = 104)
(n = 183) v
g Reports assessed for eligibility Reports excluded
|:-|1 ':(I:| - Reason 1 (n 44
Reason 2 (no= 29)
Reason 1 = based on different study
design (observational)
Reason 2 different study outconme
E Studies included in review
= (= &)
o
Figure 1. Prisma flow diagram for identification of studies via databases and registers
Table 1. Included study and participants’ characteristics
Author, Study design Recruitment methods Study participants
Year and Study setting, data collection N (total); age range
Country (years); mean age
(years) + SD; gender
Brownetal, | Quasi- ® Recruitment: Sep-Oct 2020 e Intervention (n): 119
2023, Experimental | e Data collection: Online e Control (n): 121
UK e Intervention tool: Mobile text message ® Mean age:
e Intervention: Current cigarette packet images with a COVID-19- 35.82+12.3
related death ® Male: 50% (120)
text warning. e Female: 50% (120)
o Control: Current cigarette packet images with a
non-COVID-19-related death text warning.
o Intervention duration: Immediate
e Randomization: Done
o Blinding/Allocation concealment: NR
Luk etal, Randomized ® Recruitment: Jun-Jul 2020 e Total (N): 108
2022 Control Trial ® Data collection: In person (at Baseline + telephone interview (at e Intervention (n): 54
Hong Follow-up) e Control (n): 54
Kong e Intervention tool: Mobile text message ® Mean age: 45.1 +
o Intervention: Real-time, personalized chat messaging on relapse 10.9
prevention ® Male: 75% (81)
via WhatsApp for 3 months + standard smoking cessation treatment ® Female: 25% (27)
e Control: Received generic text messaging on the harms of smoking
and
benefits of quitting for 3 months + standard smoking cessation
treatment
e Intervention duration: 3 and 6 months
e Randomization: Done
o Blinding/allocation concealment: Done
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Mhende et Randomized ® Recruitment: Jan-Feb 2020 e Total (N): 23
al, Control Trial ® Data collection: In-person+ web-based+ telephone surveys (baseline e Intervention (n): 12
2023 and e Control (n): 11
USA follow-up) ® Mean age: 52.0+9.3
o Intervention tool: Mobile text message ® Male: 65.2% (15)
o Intervention: In-person MBAT treatment + iQuit Mindfully text ® Female:(34.8% (8)
messages +
self-help material + nicotine patch therapy
o Control: iQuit Mindfully text messages + self-help material+ nicotine
patch
therapy
o Intervention duration: 8 weeks
e Randomization: Done
o Blinding/Allocation concealment: NR
Patten et al, Randomized ® Recruitment: Dec 2019- Mar 2021 e Total (N): 61
2022 Control Trial ® Data collection: Telephone + Facebook + mail e Intervention (n): 31
USA o Intervention tool: Facebook group intervention e Control (n): 30
o Intervention: Evidence-based cessation treatments (EBCTSs) + a 3- ® Mean age: 40.3+11.9
month, closed (private), culturally tailored, Facebook group ® Male: 37.7% (23)
e Control: Evidence-based cessation treatments e Female: 62.2% (38)
(EBCTs)
o Intervention duration: 6 months
e Randomization: Done
o Blinding/allocation concealment: Done
Pettigrew et | Quasi- ® Recruitment: Apr-May 2020 e Total (N): 1,509

al.

experimental

® Data collection: Online

e Intervention (n):

2021 e Intervention tool: Mobile text message 1,509
Australia ® Intervention: Smoking cessation messages (message 1+2: Covid- ® Mean age: 45.8
New related +15.3
Zealand quit focus; message 3: risk of chest infection, message 4: financial ® Male: 50.4% (761)
UK focus) e Female: 49.6% (748)
e Control: No control group
o Intervention duration: Immediate
e Randomization: Done
o Blinding/ /allocation concealment: NR
Phetphum et | Quasi- ® Recruitment: Jun- Nov 2022 e Intervention (n): 233
al, experimental ® Data collection : Online e Control (n): 194
2022 o Intervention tool: Mobile text message + video calls + vinyl banners ® Mean Age: 47.5
Thailand + +14.0
broadcasting e Male: 93.9% (401)
o Intervention: Communication intervention (education online + e Female: 6.1% (26)
motivation via
social network + local mass media)
e Control: No intervention
o Intervention duration: 5 months
e Randomization: NR
o Blinding/allocation concealment: NR
Table 2. Included study outcomes
Author, Quit intention [Intent to quit Quit attempts [action to quit Quit successfully [without any
Year and smoking within a point of time] | smoking at any point of time] | Cigarettes throughout a period of time]
Country
Brown etal, | Intend to quit: Intervention 3.61 Quit attempt: NR
2023, (1.79%) vs control Intervention 3.96 (3.01%) vs
UK Control 4.75 (4.50%), p = 0.112
Luk Intend to quit (Baseline): within Quit attempt: Previous Abstinence:
etal, 3-30 days 24 hours e 7-day point prevalence at 3 months:
2022 e <12 months: 17 (15.7%) Intervention
Hong Kong <12 months: 80 (74.1%) 39 (72.2%) vs. control 39 (72.2%), p=1.00
e Never: 11 (10.2%) e 7-day point prevalence at 6 months:
Intervention
31(57.4%) vs. control 36(66.7%), p=0.32
e 6-month prolong abstinence: Intervention 26
(48.1%) vs. control 27 (50.0%), p=0.85
Mhende Intend to quit: 8 (38.1%) NR Abstinence:
etal, High 4 (50.0%) vs low intention e 7-day point prevalence at week 8: Total 10
2023 4 (50.0%) (52.6%); Intervention: 7 (70.0%) vs. control: 3
USA (33.3%)

e 7-day point prevalence at week 9: Total 11
(52.0%); Intervention: 6 (54.5%) vs. control: 5
(50.0%)
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Patten NR NR Abstinence:
etal, e 7-day point prevalence at month 1:
2022 Intervention 3
USA (15.8%) vs. control 1 (4.4%), p=.24
e 7-day point prevalence at month 3:
Intervention 2
(10.0%) vs. control 5 (22.7%), p=.28
e 7-day point prevalence at month 6:
Intervention 3
(17.7%) vs. control 7 (38.9%), p=.17
Pettigrew et | Intend to quit: NR NR
al. o At 2 weeks: 476 (31.5%)
2021 o At 2 months: 778 (51.6%)
Australia ® Never: 225 (16.9%)
New Message exposure & quit
Zealand intention:
UK ® Message | vs. quit intention
(pre-post mean score + SD):
0207
® Message 2 vs. quit intention
(pre-post mean score + SD):
0.3+0.9
o Message 3 vs. quit intention
(pre-post mean score + SD):
0.1+0.6
o Message 4 vs. quit intention
(pre-post mean score + SD):
0.1+0.6
Phetphum et | Intend to quit: NR NR
al. ® At baseline median (IQR)
2022 score:
Thailand Intervention 26 (0.99) vs.
Control 25 (0.86), p = 0.165
o At follow-up mean score of
between-group: effect
size=0.717; 95% CI: 0.51-0.88,
p<0.001
DISCUSSION longer follow-up periods beyond 6 months

This systematic review synthesized evidence
from 6 experimental studies on mobile
phone-delivered interventions for smoking
cessation during the COVID-19 pandemic.
The findings indicate mobile health solutions
like text messaging may have the potential to
support smoking abstinence, but current
evidence is limited and mixed.

Comparison with prior work

Previous systematic reviews and meta-
analyses of text messaging interventions for
smoking cessation have generally found
them to be effective, though the magnitude of
effects is small to moderate. A 2016 meta-
analysis of 13 RCTs by (12)Scott-Sheldon et
al. (2016) reported mobile phone-delivered
interventions significantly increased the
likelihood of abstinence up to 6 months
compared to controls (Risk Ratio 1.67, 95%
Cl 1.46-1.90). However, the interventions
showed smaller, non-significant effects at

(Risk Ratio 1.18, 95% CI 0.95-1.47).

In their 2016 Cochrane review, Whittaker et
al. (2016) [13] pooled results from 13 RCTs
comparing mobile phone interventions to
control. At 6 months or longer follow-up,
mobile phone interventions showed a 1.67
increased likelihood of abstinence versus
control (RR 1.67, 95% CI

1.46-1.90). However, there was substantial
heterogeneity across the trials.

These reviews highlight mobile health tools
confer modest improvements in quit rates,
which aligns with the non-significant trends
toward higher abstinence observed in some
of the COVID-era studies we reviewed.
However, the pandemic context introduces
unique stressors and barriers influencing
smoking behavior and relapse risk, which
could attenuate digital intervention effects.
Financial stress, social isolation, health
anxieties, and disrupted healthcare access
during COVID-19 are documented factors
associated with increased tobacco use that
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may overwhelm purely digital approaches
[14]. The early pandemic studies in our
review had key limitations like lack of
biochemical validation, short follow-up
periods, and small, underpowered samples
that restrict firm conclusions about mHealth
efficacy amidst the challenges of COVID-109.
More rigorous research is needed to clarify
the impacts of text messaging and mobile
apps on smoking cessation, specifically
within the pandemic environment.

Strengths and limitations

This systematic review has several notable
strengths supporting the validity of its
methodology  and conclusions. A
comprehensive literature  search  was
undertaken across multiple databases to

identify relevant studies. Clear
inclusion/exclusion  criteria were pre-
defined, and rigorous screening by 2

independent reviewers was used to determine
study eligibility. Data extraction was
standardized using a structured form to
systematically collect details about study
characteristics, interventions, outcomes, and
more. The review synthesized evidence
across multiple experimental studies related
to mobile phone interventions for smoking
cessation during COVID-19, providing an
overview of available evidence, including
summarizing main findings, comparing to
prior work, and analyzing limitations.
Moreover, PRISMA guidelines were
followed to ensure transparent, complete
reporting of the review processes and
findings.

This review has several limitations. The
small number of eligible studies and
variability in interventions, measures, and
outcomes precluded meta- analysis. Most

included studies had methodological
weaknesses like lack of  blinding,
randomization, and biochemical

confirmation of abstinence. Self- reported
cessation outcomes are subject to recall and
social desirability biases. The samples were
predominantly male, which may not
generalize findings to female smokers.
Studies were underpowered to detect small

effects on cessation. Most studies were pilot
or quasi-experimental trials, indicating the
need for more rigorous RCTs on COVID-era
mobile interventions.

CONCLUSION

In  conclusion, mobile  phone-based
interventions show preliminary potential to
support smoking abstinence during COVID-
19, but current evidence is mixed and
limited. High-quality RCTs with
biochemical verification of abstinence,
longer follow-up, improved retention,
sample diversity, and adequate power are
needed to firmly establish the efficacy of text
messaging and mobile apps for cessation
amidst the ongoing pandemic. Cost-
effectiveness  studies and  qualitative
assessments of user perceptions could further
inform optimization of mHealth tools.
Ultimately, advancing digital solutions for
smoking cessation is critically important to
mitigate tobacco-related risks posed by
COVID-19.
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