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Opportunities for using digital tools to access 
tobacco-cessation treatment are growing 
rapidly. The number of people using tobacco-

cessation apps worldwide was projected to increase 

from 5 million in 2022 to 33 mil-
lion in 2026, in part because of an 
increase in the proportion of the 
global population with access to a 
mobile phone (71% in 2024). Four 
in 5 of these devices are smart-
phones, a figure predicted to rise 
to 9 in 10 by 2030. High-income 
countries tend to have the high-
est rates of mobile-phone access, 
but many low- and middle-income 
countries (LMICs) are quickly clos-
ing this gap (see figure).

We define digital tobacco-
cessation interventions as treat-
ments delivered by means of digi-
tal media, without direct human 
involvement. A key strength of 
digital tobacco treatments is their 

potential to be delivered at low 
cost. It can cost $100 in practi-
tioner time to deliver a traditional 
8-week tobacco-treatment program 
to an individual patient, for exam-
ple, whereas an app that costs 
$100,000 to develop will cost only 
$0.10 (plus the cost of keeping the 
app running and up to date) per 
user to deliver if 1 million people 
use it. When digital tools have 
broad reach, the per-user cost can 
be very low — whereas for tradi-
tional tobacco-treatment approach-
es, the per-user cost changes lit-
tle with increased scale. Low-cost 
cessation-support tools with broad 
reach are critical in LMICs in par-
ticular, given the inadequate fi-

nancial and human resources of 
their health care systems.

Digital tobacco treatments vary 
in their scope and cost. Broadly, 
these tools can be divided into two 
categories: interventions that at-
tempt to replicate human-delivered 
support and interventions that pro-
vide forms of support that humans 
cannot deliver.

The first type of intervention 
can involve digitalization of an-
alogue “stop-smoking” support, 
such as self-help guides or tobacco-
cessation programs that are de-
livered to people in “bite-sized” 
pieces and sometimes tailored to 
individual characteristics. Features 
that aren’t typically part of tradi-
tional tobacco-cessation programs, 
such as user forums, “money 
saved” counters, or stress-reduction 
tools and cravings diaries, are also 
built into many cessation apps. 
Some of these tools can provide 
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prescriptions for pharmacothera-
py, though prescribing is typically 
done by a human. Recently, chat-
bots and “virtual advisors” have 
been used to imitate human-
delivered support. Although most 
of these systems are relatively 
primitive, generative artificial in-
telligence (AI) is enhancing their 
capabilities. Such tools, with their 
ability to provide 24/7 support, of-
fer services that are at the limits 
of what humans could reasonably 
deliver.

One example of an approach 
that moves beyond services that 
humans can realistically provide, 
on the other hand, is just-in-time 

adaptive interventions. These in-
terventions aim to deliver support 
in real time, typically when users 
are in a situation that may cause 
strong cravings or temptation, to 
prevent lapses (tobacco use during 
a quit attempt). Such interventions 
can be driven by sensors that track 
geolocation, movement (acceler-
ometry), time, or other metrics 
that can indicate a meaningful 
vulnerability (a smoking cue) or 
an opportunity to intervene (the 
ideal timing for nicotine replace-
ment).1 Self-adapting systems, in-
cluding just-in-time interventions, 
can dynamically adjust support in 
response to a user’s characteris-

tics, behaviors, quitting progress, 
and engagement with and reac-
tion to the intervention. Evidence 
of effectiveness for these tools is 
lacking, however, particularly for 
forms of support that humans 
cannot deliver.1 Although there is 
emerging evidence of the accept-
ability (e.g., in India) and effective-
ness of digital tobacco-cessation 
interventions (e.g., in China and 
Turkey), scaled-up programs, such 
as mCessation in India, haven’t 
been rigorously evaluated.

As is common in the context of 
innovation driven by technological 
advancement, there has been an 
evaluation lag for such tools. Mes-
saging- and website-based inter-
ventions have been the focus of 
most randomized, controlled trials 
in this area, but the number of 
evaluations of smartphone apps is 
increasing. The evaluation lag is 
longer in LMICs than in high-
income countries; a recent review 
that we conducted found no LMIC-
based trials evaluating cessation 
apps.2 The World Health Orga-
nization’s 2024 tobacco clinical 
treatment guideline lists conduct-
ing research on cessation apps 
and on AI-based interventions as 
a priority.

The most robust evidence gen-
erated on digital cessation inter-
ventions has pertained to text- or 
instant-messaging–based interven-
tions. Although effectiveness var-
ies among these interventions, 
according to a Cochrane review, 
there is moderate-certainty evi-
dence that as compared with min-
imal support, messaging inter-
ventions increase people’s chances 
of quitting by between 3 and 4 
percentage points, from 6% to ap-
proximately 9%.3 Such interven-
tions typically resemble bite-sized 
tobacco-cessation programs, de-
livering tips, encouragement, and 
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support, generally once or twice a 
day for 4 to 12 weeks. Effect sizes 
have generally been similar for 
messaging interventions evaluated 
exclusively in LMICs and those 
evaluated in high-income coun-
tries, although some studies in 
LMICs have shown larger between-
group differences in cessation 
rates,2 potentially because of the 
limited existing access to cessa-
tion treatment in these regions.

Evaluating effectiveness is more 
complex for apps than for mes-
saging interventions because of 
the wide variation in app designs. 
Ideally, apps would be considered 
a delivery method, rather than a 
type of intervention. Various digi-
tal cessation-support interventions 
— including “serious games,” 
“third-wave” cognitive behavioral 
therapy, and just-in-time adaptive 
interventions — could be deliv-
ered through apps. Some evidence 
suggests that digital interventions, 
including apps, that provide per-
sonalized or interactive support 
may be more effective than those 
without this feature, potentially 
because such support helps pro-
mote engagement. Additional eval-
uations, particularly evaluations 
conducted in LMICs, are needed 
for each broad app-based ap-
proach to cessation support, with 
characterization of the interven-
tion and targeted populations and 
settings to enable clear contextu-
alization of evidence.

To maximize the population-
level benefits of digital support, 
opportunity costs and preferences 
should be considered. Many dig-
ital treatments are less effective 
than interpersonal approaches, in 
part because of low levels of en-
gagement with digital tools. In re-
gions where access to interperson-
al treatment is inadequate, as it is 
in many LMICs, the decision to 

broadly deploy digital support — 
even tools with low-to-moderate 
effectiveness — would be straight-
forward, as long as costs are mod-
est: something is better than noth-
ing. In regions where both digital 
and interpersonal interventions are 
available and have appeal, people 
might choose easier-to-access dig-
ital options, which could reduce 
their chances of quitting relative 
to interpersonal support. Alterna-
tively, for some people, using digi-
tal support tools could facilitate 
the adoption of interpersonal sup-
port, particularly if digital tools 
prompted them to seek additional 
assistance. In areas where multi-
ple treatment options are avail-
able, people would ideally be tri-
aged by health professionals or 
digital systems to the most prom-
ising option on the basis of their 
preferences and potential treat-
ment benefits.

A key but often neglected fac-
tor influencing the effectiveness 
of digital cessation treatment is 
adoption. Very few studies have 
quantified the adoption of these 
tools, and we aren’t aware of any 
such studies conducted in LMICs. 
One large study from the United 
Kingdom showed that, at most, 
10% of people making a quit at-
tempt used digital support.4 Most 
people find apps through app 
stores. Selection depends heavily 
on app-store rankings, which are 
driven primarily by popularity 
metrics. For example, one of us 
recently found that a 4.8-star app-
store rating was twice as impor-
tant as a 4.0-star rating or having a 
credible developer for influencing 
smoking-cessation–app choice.5 As 
a result, popular apps dominate. 
But research has suggested that 
popular tobacco-cessation apps 
are seldom evidence based and 
typically don’t align with clinical 

guidance. This evidence was rein-
forced by the United Kingdom 
study, which showed that “real-
world” cessation-app use isn’t as-
sociated with abstinence.4 Factors 
such as data-privacy concerns, lack 
of smartphone compatibility with 
some apps, and insufficient phone 
memory can also limit adoption.

Dedicated efforts will therefore 
be required to promote access to 
and use of effective cessation apps. 
One option is for clinicians and 
public health bodies to ensure 
that people wanting to use digi-
tal tobacco-cessation treatment are 
directed to evidence-based inter-
ventions. Health care programs, 
including maternity, tuberculosis, 
and HIV programs, could inte-
grate these interventions into their 
care models. Digital portals can 
also provide access to high-quality, 
evidence-based tools. But experi-
ence with the U.K. National Health 
Service’s apps library, which was 
rebooted multiple times before 
being decommissioned, highlights 
the challenges associated with 
maintaining a digital intervention 
library that requires entries to ad-
here to evidence standards.

Another approach is to allow 
clinicians to prescribe digital in-
terventions, as Germany has done 
by creating a digital health ap-
plications directory. But the lack 
of evidence-based apps — this 
directory currently has only two 
smoking-cessation apps available 
to be prescribed — restricts peo-
ple’s choices for digital support. 
Variation in digital data-security 
standards among countries, par-
ticularly LMICs, is another chal-
lenge.

Despite the predicted rise in 
the use of digital tobacco-cessa-
tion treatments, the extent to 
which these tools will help reduce 
global tobacco use is unclear. Such 
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interventions hold great promise, 
particularly amid conceptual and 
technological advances. Digital in-
terventions will undoubtedly evolve 
and incorporate enhanced use of 
AI, though not without prompting 
complex ethical questions. Addi-
tional components, such as medi-
cation prescribing that doesn’t re-
quire direct human contact, will 
also probably be incorporated into 
these tools, where local funding 
permits access to cessation med-
ication. While clinicians, public 
health practitioners, and policy-
makers await the results of addi-
tional research to help identify 
the most effective digital cessation 
treatments, we can work to ensure 

that the environment will facilitate 
the adoption and use of evidence-
based approaches, once this infor-
mation is available.
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In the United States, health care–
associated infections are detect-

ed in 1 in 31 hospitalized patients, 
cause about 72,000 deaths each 
year, and cost the health care sys-
tem billions of dollars each year.1 
Despite these substantial clinical 
and economic effects, surveillance 
of health care–associated infec-
tions in U.S. hospitals is limited. 
Federal reporting requirements 
focus on just six health care–asso-
ciated infections: hospital-onset 
Clostridioides difficile, central venous 
catheter–associated bloodstream 
infections, catheter-associated uri-
nary tract infections (UTIs), meth-
icillin-resistant Staphylococcus aureus 
(MRSA) bacteremia, surgical-site 
infections occurring after abdomi-
nal hysterectomy, and surgical-site 
infections occurring after colorec-
tal surgery.1 This approach results 
in many serious infections going 

unmonitored, which undermines 
efforts to understand and prevent 
the full breadth of nosocomial in-
fections.

The current focus on just these 
six infections may trace back to 
the landmark Study on the Effi-
cacy of Nosocomial Infection Con-
trol (SENIC), conducted in the 
1970s by the Centers for Disease 
Control and Prevention (CDC).2 
SENIC investigators analyzed the 
charts of thousands of patients 
treated at hundreds of U.S. hospi-
tals to assess the incidence of nos-
ocomial infections and the effects 
of infection-control programs. The 
study revealed the vital link be-
tween infection-control programs 
and reduced rates of infection. It 
also established two principles 
that continue to govern infection-
control practice: a small number of 
infections, typically device-associ-

ated infections that are concentrat-
ed in critical care units, account 
for most health care–associated 
infections, and infection-control 
programs can therefore focus pri-
marily on these infections in these 
units; and infection surveillance 
requires detailed chart review con-
ducted by highly trained profes-
sionals applying the CDC’s com-
plex, clinically detailed surveillance 
definitions.

On its face, this approach to in-
fection control has been very suc-
cessful: incidence rates for most 
of the targeted infections are now 
very low.1 Nonetheless, the SENIC 
approach has several important 
limitations in the current era. 
First, manual chart review is com-
plicated and time consuming. This 
process limits the number of in-
fections that hospitals can moni-
tor. In addition, despite the use of 

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org on October 20, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.




