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Abstract

Background: Obesity is a growing public health concern worldwide, significantly contributing to premature mortality and
noncommunicable diseases. Weight reduction through lifestyle interventions, including diet and physical activity, is the primary
approach to combating obesity, with studies showing that a 5% to 10% reduction in body weight can notably reduce obesity-related
complications. Recently, smartphone apps have emerged as popular tools to aid in weight loss. However, the effectiveness of
smartphone-only apps for weight management in people with overweight or obesity without comorbidities remains unclear.

Objective: This meta-analysis aims to evaluate the efficacy of these apps in supporting weight loss and improving body
composition in such populations.

Methods: A systematic review and meta-analysis were conducted following PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, with a search across databases including PubMed, Scopus, Cochrane Library, and others.
The inclusion criteria were randomized controlled trials involving adults (aged ≥18 years) with overweight or obesity (BMI≥25

kg/m2) and assessing the use of smartphone-only apps for weight loss. Studies using additional devices or involving participants
with comorbidities were excluded. Data extraction focused on weight loss, BMI, waist circumference, and body fat percentage,
and the risk of bias was assessed using the Revised Cochrane Risk-of-Bias tool.

Results: A total of 11 randomized controlled trials with 1717 participants were included in the meta-analysis. The interventions,
lasting between 60 days and 12 months, involved diet and exercise monitoring via smartphone apps. At 4-6 months of follow-up,
app-based interventions significantly reduced body weight (standardized mean difference –0.33, 95% CI –0.48 to –0.17; P<.001;

I2=49%) and BMI (mean difference [MD] –0.76, 95% CI –1.42 to –0.10; P=.02). Reductions in body fat percentage were also
observed at 3 months (MD –0.79, 95% CI –1.38 to –0.20; P=.009) and between 4 and 6 months (MD –0.46, 95% CI –0.71 to
–0.20; P<.001). However, no significant effects on waist circumference were noted (P=.07).

Conclusions: Smartphone apps demonstrate a modest but statistically significant effect on weight loss and BMI reduction over
a 4- to 6-month period in individuals with overweight or obesity. The effectiveness of these interventions appears limited beyond
6 months, with a tendency for weight regain. Many apps lack the personalized support necessary to sustain long-term weight
loss, contributing to high dropout rates. Future development of weight loss apps should focus on enhanced customization to
improve user adherence and long-term outcomes.

Trial Registration: PROSPERO CRD42024570999; https://tinyurl.com/2xw6j4fy
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Introduction

Obesity represents one of the major public health challenges of
the 21st century. The World Health Organization [1] defines
obesity as an abnormal or excessive accumulation of fat that
may impair health. Globally, the prevalence of people with
obesity is rising steadily, which is a big problem for health,
economy, and society. In the United States, projections show
that by 2050, the number of adults who are overweight or obese
will increase from 172 million in 2021 to 213 million. This
trend not only affects health care spending, with direct costs
potentially reaching up to US $481 billion in 2016, but also
leads to higher indirect costs due to lower productivity and work
incapacity. The increase in obesity rates by 158.4% among male
teens and 185.9% among female teens from 1990 to 2021
highlights the urgent need for effective preventive interventions
[2]. This rise can be attributed to multiple factors, including
lifestyle changes, unhealthy diets, physical inactivity, and
socioeconomic determinants [3]. Obesity has a tremendous
impact on public health, being responsible for millions of
premature deaths each year. Moreover, it represents a significant
risk factor for several noncommunicable diseases [4] such as
type 2 diabetes, cardiovascular diseases, and cancers [2], which
involve medical care, drugs, and hospital stays.

Tackling the obesity epidemic is thus a public health priority.
Preventive interventions that promote healthy lifestyles are
essential for reducing the incidence of obesity [5]. Promoting
a balanced diet, combined with regular physical activity, is
considered the most effective strategy for preventing and treating
obesity. It is known that body weight, BMI, waist circumference
(WC), and body fat percentage—all key indicators of obesity
and general health status [6]—can differ significantly by age
and between ethnicities [6-8]. Several studies have shown that
a 5% to 10% reduction in body weight can lead to a significant
decrease in obesity-related complications [9-13]. Recently,
pharmacological treatment has gained popularity in addressing
obesity. However, these medications are often associated with
side effects and high costs, limiting access for part of the
population [14]. The exponential growth of technology over
the last decade offers promising tools for managing obesity
through enhanced monitoring and personalized interventions
[15,16]. Mobile health (mHealth) apps are playing an important
role in preventive health care and helping to reduce the burden
on health care organizations. The global mHealth apps market
will grow from US $8 billion in 2018 to US $111.1 billion by
2025 [17]. In the United States, a national survey reported that
58.23% of the population uses mHealth apps [18]. However,
challenges such as user engagement, data privacy, scientific
validation, and integration into clinical practice highlight the
need for balanced approaches and ongoing evaluation [15].
Since 2013, numerous clinical trials have measured the short-
and long-term effects of weight loss apps. Systematic reviews

and meta-analyses have examined studies up to 2022, including
individuals with normal weight [19-21], patients with or without
comorbidities (eg, cardiovascular diseases and metabolic
syndromes) [22], as well as interventions combining smartphone
apps with devices (eg, smartwatches, pedometers, or connected
scales) or incorporating individualized nutritional counseling
[23,24]. However, these inclusion criteria, with the recruitment
of individuals with various characteristics, have made it unclear
how effective the use of smartphone-only apps is for patients
with overweight or obesity.

Therefore, we decided to exclude studies that included
individuals with comorbidities other than obesity as well as
those in which smartphone apps only provided reminders via
SMS text messages or involved the use of additional devices
(wearable or nonwearable). This choice was made to ensure
greater homogeneity, minimize potential confounding factors
related to comorbidities and additional tools, and isolate the
specific effectiveness of smartphone-only apps in weight
management.

Thus, the objective of this study was to evaluate the effects of
nutritional interventions using exclusively smartphone apps on
weight loss and body composition in patients with overweight
or obesity without comorbidities and to update the current
knowledge base. These findings may provide new insights to
identify areas of improvement for smartphone apps to prevent
and treat obesity and contribute to the development of innovative
mobile apps to overcome the problems highlighted in the
existing literature.

Methods

Selection and Search Strategy
This review was conducted following the guidelines of the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) [25] (Multimedia Appendix 1). The
protocol was registered in PROSPERO (CRD42024570999,
accessed on August 2, 2024). Studies were identified through
searches of the following electronic databases: CINAHL,
Embase, PsycINFO, PubMed, Scopus, The Cochrane Library,
and Web of Science. The search was conducted without time
or language restrictions. The research question posed was “Is
the use of smartphone apps effective for weight loss?” The
studies were searched using specific terms related to the use of
smartphone apps (“smartphone application,” “mobile
application,” “app,” and “m-health”) and body weight
management (“obesity,” “overweight,” “body weight,” “weight
loss,” and “weight management”; Multimedia Appendix 2). To
ensure the selection of relevant and high-quality studies, the
search terms also included keywords related to randomized
clinical trials (“randomized,” “randomised,” and “control
group”; Multimedia Appendix 2). The last search was conducted
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from the inception of the electronic databases up until July 23,
2024.

Inclusion and Exclusion Criteria
This review was designed to evaluate the effectiveness of
smartphone-only interventions (apps) for weight loss. In
particular, for the purposes of this study, we considered all
weight loss apps, regardless of their specific features, such as
goal planning, self-monitoring, motivational support, health
education, and artificial intelligence (AI) integration. These key
features of the apps included in the meta-analysis are detailed
in Multimedia Appendix 3 [26-36].

The review included only studies that (1) involved adult
participants (aged ≥18 years), (2) included individuals with

overweight or obesity (BMI≥25 kg/m2), (3) evaluated the
effectiveness of a smartphone app, and (4) reported weight loss
as one of the outcomes. Only randomized controlled trials
(RCTs) were included, along with studies that used either a
nutritional intervention or no intervention (free diet) as a control.

Studies were excluded if they involved participants who did not
have overweight or obesity or who had other comorbidities.
Additionally, studies that did not follow an RCT design (eg,
pilot studies or secondary analyses of RCTs, in which case the
original RCT was retrieved), studies using smartphone apps
providing only text message reminders via SMS, and studies
where smartphone apps were used in combination with wearable
devices (eg, step counters, smartwatches to manage or promote
physical activity, or electronic weighing scales connected to
the mobile app) were also excluded.

Furthermore, any studies not published in English were
excluded. Systematic reviews and meta-analyses that assessed
the use of smartphone apps for weight loss were examined to
identify additional papers not captured in the initial database
search. All extracted studies were reviewed, and the titles and
abstracts were screened by 2 independent researchers (AP and
EM) using the Rayyan application for systematic reviews to
remove duplicates and assess eligibility based on the inclusion
criteria. Any rejected papers were reviewed by a third researcher
(SM) to confirm or refute exclusion. Disagreements between
the 2 researchers were evaluated by the third researcher. Finally,
the full texts of all papers were read independently by the same
authors and further discussed.

Data Extraction and Quality Assessment
Data extraction was independently performed by 2 researchers
(CP and YF) using a Microsoft Excel spreadsheet template that
collected information on the following criteria: authors; year
of publication; country; sample size; sample characteristics;
mean baseline BMI; mean population age; type of intervention

and control; intervention duration; follow-up points; whether
the study was funded; conflicts of interest; and study outcomes
reported as either mean (SD), mean (SE), or mean difference
(MD; 95% CI). The quality of the studies included in the
meta-analysis was independently assessed using the Revised
Cochrane Risk-of-Bias Tool for Randomized Trials. Based on
the study methodology, the quality of the studies was rated as
low, unclear, or high risk of bias. The following domains were
assessed to determine study quality: randomization process,
allocation concealment, blinding of participants and personnel
to the interventions, blinding of outcome assessment, handling
of missing data, and reporting of end-point outcomes in the
study [37]. Two independent researchers (AP and EM) evaluated
the risk of bias in the included studies using standardized data
extraction tables. Any discrepancies were resolved through
discussion with a third researcher (SM) until a consensus was
reached.

Statistical Analysis
The meta-analysis was conducted using all studies that were
homogeneous in terms of interventions, reported outcomes, and
included information on the end points analyzed in this study.
Data reported as SE and CI were converted to SD. Additionally,
if body weight was reported in pounds, it was converted to
kilograms. The effect size on weight measured before 3 months
was estimated using the weighted mean difference, while the
standardized mean difference (SMD) was used for subsequent
evaluations. For secondary outcomes such as BMI, WC, and
body fat percentage, the effect size was estimated using
weighted mean difference. All analyses were conducted using
random-effects models. Heterogeneity between studies was

estimated using the chi-square test and quantified using the I2

inconsistency measure, where 25%, 50%, and 75% indicate
low, moderate, and high heterogeneity, respectively [38]. Values
above 50% indicate substantial heterogeneity [39]. Finally,
funnel plots were used as graphical tools to assess study
precision and systematic heterogeneity. A symmetric funnel
plot suggested that publication bias was less likely, while an
asymmetric plot indicated publication bias. All statistical
analyses were performed using Review Manager software
(version 5.4; Cochrane Training).

Results

A total of 5557 papers were identified for this study. After
removing 2220 duplicate papers, 3337 papers were screened
for inclusion based on their title and abstract (Figure 1). After
3270 papers were excluded, the 67 papers that remained
underwent full-text assessment. A total of 56 papers were
excluded (Figure 1), with 11 studies included in the
meta-analysis [26-36].
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the research strategy. RCT: randomized
controlled trial.

The main characteristics of the included studies, the types of
interventions, as well as their effects on body weight and body
composition are reported in Table 1.

A total of 11 studies published between 2013 and 2023 were
included. Among the evaluated studies, 6 were conducted in
Europe [26-28,30,33,35], 2 in the United States [31,36], 2 in
Asia [29,34], and 1 in Turkey [32]. Most studies represented
both genders, with a higher enrollment of female participants.
The 11 studies included a total of 1717 patients with overweight
and obesity. Sample sizes varied from 20 to 566 participants.
The average age of participants ranged from 25 to 47 years,

with a mean BMI between 27.9 and 36.3 kg/m2. Only one study
[27] reported the average weight of the population without
indicating the BMI. Dropout rates varied from 5% to 62%, with
only 3 studies reporting no dropouts [29,32,35].

The interventions were primarily app-based, including real-time
diet and exercise monitoring, personalized messages, immediate
feedback, and lifestyle improvement advice. In 4 studies, the
control group received no treatment [27,29,30,33]; in 3 studies,
the control group followed standard nutritional treatment
[26,31,32]; and in 2 studies, a paper food diary was used to
record calorie intake [28,34]. In only 1 study was the
intervention group compared to a wearable “Bite Counter”
device [36]. The duration of the interventions ranged from 60
days to 12 months, with follow-ups from 4 weeks to 12 months.

In 4 studies, no significant differences in weight reduction
emerged [26,29,32,34], while other studies, such as Balk-Møller

et al [27], reported significant reductions in body weight and
WC in the intervention group. Studies like Carter et al [28]
highlighted significant reductions in weight, BMI, and fat mass.
Similar results were reported in other studies, such as Gemesi
et al [30], which showed maintained weight reduction over time.
Overall, most interventions demonstrated a positive effect on
weight loss and improvements in other health parameters,
although results varied based on the type of intervention and
study duration.

Figure 2 [26-36] presents the assessment of bias risk for
individual studies. Most studies (10/11, 91%) showed an
acceptable randomization process. However, most papers (8/11,
73%) were assessed with a high risk of performance bias due
to difficulties in implementing double-blinding, which is
common in this type of research. Additionally, in some studies,
the assessment of body weight (the primary outcome) relied on
self-reporting.

Due to differences in follow-up durations across the studies,
the results were analyzed at <3, 3, 4-6, and 9-12 months, where
possible. All 11 included papers reported outcomes on weight
loss. Specifically, only 2 studies, involving a total of 126
patients, assessed changes in body weight before 3 months
[26,29]; 6 studies, totaling 704 patients, evaluated changes in
body weight at 3 months [26,30-33,36]; 8 studies, with a total
of 1466 patients, assessed changes in body weight between 4
and 6 months [26-28,30,31,33,35,36]; and finally, 2 studies,
comprising a total of 664 patients, evaluated changes in body
weight between 9 and 12 months [27,33] (Table 2).
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Table 1. Study characteristics.

ResultsObjectivesComparatorInterventionDurationDeviceAge (years),
mean (SD)

ParticipantsStudy

No significant
changes in

Weight reduc-
tion and

Standard nu-
tritional
treatment

Nutritional
guidance rein-
forcement, aero-
bic exercise

6 monthsSmartphone
app AKTIDI-
ET

38.5 (5)110 (54 inter-
vention, 56
control)

Apiñaniz et al
(2019) [26]
(Spain) weight, choles-

terol, or systolic
changes in
cholesterol,

blood pressure;HbA1c
a, andprogram, di-

etary intake log- significant re-systolic blood
pressureging, video ex-

planations of
duction in
HbA1c favoring
controlexercises, moti-

vational text
messages

Greater de-
crease in body

Weight reduc-
tion; changes in

No interven-
tion

Daily diet and
exercise log-
ging with per-

38 weeksWeb and
smartphone
app SoSu-life

47 (10)566 (355 inter-
vention, 211
control)

Balk-Møller et
al (2017) [27]
(Denmark) weight and fat

percentage in
waist circumfer-
ence, fat mass,sonalized feed-

back the SoSu-life
group

cholesterol,
blood pressure,
and behavior
change

Significant
weight reduc-

Feasibility and
acceptability of

Paper food
diary

Self-monitoring
of diet and
physical activi-

Baseline, 6
weeks, 6
months

Website and
smartphone
app My Meal
Mate

42.2 (9)128 (43 smart-
phone, 42
website, 43
control)

Carter et al
(2013) [28]
(United King-
dom)

tion in the
smartphone
group

adherence to the
study; changes
in anthropomet-
ric parameters

ty with weekly
personalized
messages

No significant
weight reduc-

Weight reduc-
tion, impact on

No interven-
tion

Food image
recognition algo-
rithm for identi-

60 daysSmartphone
app CogniNU

42.0 (8.5)20 (10 inter-
vention, 10
control)

Fang et al
(2023) [29]
(Taiwan) tion; improve-

ments in mind-
eating behavior,
and moodfying ingredi-

ents and estimat- ful eating behav-
ioring nutritional

values

Significant
weight reduc-

Weight reduc-
tion and quality
of life

No interven-
tion

Weekly educa-
tional content
on lifestyle for
weight loss

6 monthsSmartphone
app DiHA-Ovi-
va Direkt für
Adipositas

46.8 (11)168 (84 inter-
vention, 84
control)

Gemesi et al
(2024) [30]
(Germany) tion in the inter-

vention group

Weight loss in
the intervention

Weight reduc-
tion and

Standard nu-
tritional
treatment

Self-monitoring
of calories and
physical activi-
ty

6 monthsSmartphone
app MyFitness-
Pal

43.1 (14.2)212 (105 inter-
vention, 107
control)

Laing et al
(2014) [31]
(United
States)

group; weight
gain in the con-
trol group

changes in
blood pressure

No significant
difference in

Weight loss,
quality of life,

Standard nu-
tritional
treatment

Personalized
text, visual, and
video messages
for diet manage-
ment

3 monthsSmartphone
app MOtiVE

34.7 (14)79 (39 inter-
vention, 40
control)

Peksever et al
(2024) [32]
(Turkey) weight loss be-

tween groups
and eating be-
havior

Significant
weight loss in

Weight reduc-
tion, changes in

No interven-
tion

Multimodal ap-
proach to sup-
port weight loss

12 monthsSmartphone
app Zanadio

43.4 (10.9)150 (77 inter-
vention, 73
control)

Roth et al
(2023) [33]
(Finland) the intervention

group
fat mass, quali-
ty of life, and
well-being

No significant
difference in

Reduction of
anthropometric

Food diaryDaily calorie in-
take self-moni-
toring

12 weeksSmartphone
app Noom
Coach

25.4 (4.9)57 (30 inter-
vention, 27
control)

Jin et al
(2023) [34]
(Korea) weight reduc-

tion
and metabolic
parameters

Significant
weight loss in

Weight reduc-
tion

Standard
physical ac-
tivity pro-
gram

Promoting
healthy behav-
iors through
goal-setting and
self-monitoring

4 monthsSmartphone
app Sidekick

46.8 (11.7)146 (95 inter-
vention, 51
control)

Thorgeirsson
et al (2022)
[35] (Iceland) the intervention

group
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ResultsObjectivesComparatorInterventionDurationDeviceAge (years),
mean (SD)

ParticipantsStudy

Greater weight
loss in the app
group compared
to the Bite
group

Weight reduc-
tion

Bite Counter
wearable de-
vice

Daily calorie in-
take monitoring

6 monthsSmartphone
app FatSecret

48 (12)81 (42 inter-
vention, 39
control)

Turner-Mc-
Grievy et al
(2017) [36]
(United
States)

aHbA1c: hemoglobin A1c.

Figure 2. Assessment of the methodological quality of included studies.

As shown in Table 2 and Figure 3 [26-28,30,31,33,35,36],
smartphone app–based interventions with a duration between
4 and 6 months demonstrated a statistically significant effect

on body weight reduction in individuals with overweight or
obesity (n=8 studies; n=1466 participants; SMD −0.33, 95%

CI –0.48 to –0.17; P<.001; I2=49%).
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Table 2. Summary of meta-analysis results for each outcome at different time points.

Clinical relevancebI2 (%)P valueMDa (95% CI)Participants, nFollow-up

Body weight (kg)

No0.08–0.53 (–1.12 to 0.07)126<3 months

No77.13–0.25c (–0.59 to 0.08)7043 months

No49<.001–0.33c (–0.48 to –0.17)14664-6 months

Yes93.17–0.52c (–1.27 to 0.23)6649-12 months

BMI (kg/m2)

No33.91–0.08 (–1.59 to 1.43)126<3 months

No0.180.93 (–0.43 to 2.29)953 months

Yes59.02–0.76 (–1.42 to –0.10)2324-6 months

―――――d9-12 months

Waist circumference (cm)

―――――<3 months

No0.07–0.64 (–1.33 to 0.05)5523-6 months

―――――9-12 months

Adipose mass (%)

N/Ae0.28–0.58 (–1.62 to 0.46)126<3 months

N/A0.009–0.79 (–1.38 to –0.20)2343 months

N/A0<.001–0.46 (–0.71 to –0.20)7014-6 months

―――――9-12 months

aMD: mean difference.
bBody weight reduction ≥5% (6%-10%); BMI reduction between 0.20 and 0.25 kg/m2 [40]; and waist circumference reduction between 3 and 6.8 cm
[41].
cStandardized mean difference.
dNot available.
eN/A: not applicable.

Figure 3. Forest plots of the effects of smartphone app–based interventions with a duration between 4 and 6 months on body weight.

No statistically significant reduction in body weight is reported
before 3 months, at 3 months, and between 9 and 12 months of
follow-up (all P<.05; Table 2). Regarding the effect on BMI,
as shown in Table 2 and Figure 4 [28,35], smartphone app–based
interventions with a duration between 4 and 6 months
demonstrated a statistically significant effect on BMI reduction
in individuals with overweight or obesity (n=2 studies; n=232

participants; MD –0.76, 95% CI –1.42 to –0.10; P=.02; I2=59%).

No statistically significant reduction in BMI is reported before
3 months and at 3 months of follow-up (all P<.05; Table 2).

The effect on WC was evaluated in only 2 studies. As shown
in Table 2, smartphone app–based interventions with a duration
between 3 and 6 months did not demonstrate any statistically
significant effect on WC reduction in individuals with
overweight or obesity (n=2 studies; n=552 participants; MD

–0.64, 95% CI –1.33 to 0.05; P=.07; I2=0%).
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Figure 4. Forest plots of the effects of smartphone app–based interventions with a duration between 4 and 6 months on BMI.

Finally, the effect of nutritional interventions using smartphone
apps on the change in body fat percentage was assessed. No
statistically significant reduction in body fat percentage was
observed in individuals with overweight or obesity who had
follow-up before 3 months (P=.28; Table 2). However, the use

of the app resulted in a statistically significant reduction in body
fat percentage at 3 months (n=3 studies; n=234 participants;

MD –0.79, 95% CI –1.38 to –0.20; P=.009; I2=0%; Figure 5
[30,32,34]).

Figure 5. Forest plots of the effects of smartphone app–based interventions at 3 months on body fat percentage.

A statistically significant reduction in body fat percentage is
also confirmed between 4 and 6 months of follow-up after the
use of smartphone apps (n=3 studies; n=701 participants; MD

–0.46, 95% CI –0.71 to -0.20; P<.001; I2=0%; Figure 6
[27,28,30]). Finally, Figure 7 shows the main results obtained.

Figure 6. Forest plots of the effects of smartphone app–based interventions with a duration between 4 and 6 months on body fat percentage.

Figure 7. Effects of smartphone apps on weight and body composition.
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Figure 8 presents the funnel plots showing the distribution of
studies from the main analyses of the meta-analysis. Funnel
plots were used to identify potential publication bias and the

symmetry of studies around the mean effect line. Visual analysis
of the funnel plots suggests general symmetry among the studies.

Figure 8. Funnel plots of the effects of smartphone app–based interventions on (A) body weight, (B) BMI, (C) body fat percentage at 3 months, and
(D) between 4 and 6 months. MD: mean difference.

Discussion

Principal Findings
This meta-analysis on studies evaluating the effects of weight
loss apps stems from the need to explore an area of growing
interest for both the scientific community and the general public.
In an era where mobile technology is playing a central role in
managing health and personal well-being—especially with the
widespread use of smartphones and internet connectivity—the
interest in these apps is motivated by their potential effectiveness
in supporting individuals with weight management. These apps
integrate behavioral strategies, monitoring, and nutritional
education directly on mobile devices, making them accessible
and customizable, particularly given the significant
nonadherence of a large part of the population to international
healthy lifestyle recommendations. This meta-analysis aims to
deepen our understanding not only of the effectiveness of such
tools but also to identify areas for improvement and current
challenges, with the prospect of developing an innovative app
that can address some of the issues found in the existing
literature.

Most of the studies included in this meta-analysis reported
results on weight loss at 3 and 6 months, but few explored the
impact on other parameters such as BMI, WC, and body fat
percentage. The results of the meta-analysis indicate that
smartphone app–based interventions lasting between 4 and 6
months resulted in a significant reduction in body weight (n=8

studies; n=1466 participants; SMD −0.33, 95% CI –0.48 to

–0.17; P<.001; I2=49%). However, no statistically significant
reductions in body weight were observed before 3 months or
in other analyzed time intervals. The weight loss observed in
this meta-analysis is lower compared to 2 previous studies. One
study reported significant weight losses of –1.99 and –2.8 kg
at 3 and 6 months, respectively, analyzing a population
consisting of both normal-weight individuals and those who
were individuals with overweight or obesity [42]. Another study
reported a weight reduction of –2.18 kg at 3 months and –1.63
kg at 12 months, but it included smartphone apps with additional
components such as pedometers and weight scales as well as
patients with overweight or obesity and metabolic conditions
[43]. This meta-analysis specifically aimed to investigate the
effect of exclusive use of smartphone apps on body weight in
individuals with uncomplicated overweight and obesity,
comparing it with standard nutritional treatments or no treatment
at all. Regarding other outcomes, it was found that smartphone
app interventions lasting between 4 and 6 months led to a

significant reduction in BMI (–0.76 kg/m2). Additionally, there
was a significant reduction in body fat percentage at 3 months
(–0.79%) and between 4 and 6 months of intervention (–0.46%).
This meta-analysis confirms that smartphone app–based
interventions appear to be ineffective in promoting clinically
significant weight loss, with minimal and unsustainable effects
over the long term, consistent with existing literature. Indeed,
many studies, including those by Unick et al [44] and Al Naabi
et al [45], have highlighted that while weight loss apps are often
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effective in the short term, the ability to maintain achieved
results diminishes over time. This phenomenon is primarily
attributed to a lack of continuous personalized support and
strategies to address stalls or regressions in the weight loss
journey. Supporting this is the finding that approximately 75%
of users discontinue use of these apps within a short period [46].

Several reasons for this trend have been analyzed in a review
[47], with a key issue being the limited personalization of apps.
Many apps rely on standardized approaches that do not
adequately consider individual needs, such as pre-existing
medical conditions, dietary preferences, or physical limitations.
The lack of individualization can reduce the overall effectiveness
of the app and increase the risk of dropout. This is supported
by the analysis of studies in this meta-analysis, which indicates
that most of the tested apps lack personalization, while better
results are achieved by apps that incorporate some form of
customization, such as the study by Carter et al [28], which
provided personalized feedback and resulted in a nearly 5-kg
reduction in weight at 6 months. Furthermore, many apps tend
to focus on quantitative monitoring of weight and calories [48],
neglecting psychological and emotional aspects, such as
motivation and stress management, which influence long-term
results. Indeed, it has been demonstrated that a lack of
motivation can limit the acceptance and effectiveness of even
the most well-designed mHealth apps [49].

Another key aspect in weight loss through the use of smartphone
apps can be attributed to the level of app engagement. A recent
study has indeed evaluated the effectiveness of engaging with
mobile apps in achieving weight loss in adults with overweight
and obesity in a real-world context [50]. In particular, after 12
weeks, as many as 53% of participants classified as active users
(active days during the observation period is 100%) experienced
a clinically significant weight loss (≥5%) compared to 20% of
inactive users (in-app activity <33%) [50]. The same authors
also demonstrated a dose-response effect, whereby an increase
in in-app activity was associated with greater weight loss [50].

In addition, several studies have demonstrated that gamification
makes the app more enjoyable and motivating to use [51],
provides emotional support that sustains user motivation [51],
and most importantly, helps users promote health improvements
and achieve their goals such as weight loss and physical activity
[52].

Furthermore, the significance of the app’s design should not be
underestimated. It should appeal to users, meet their needs, and
feature a straightforward interface that integrates seamlessly
with other devices. Ideally, it should be free or without hidden
costs [49].

Another important aspect for weight management apps is that
they provide food recommendations that consider not only the
nutritional needs of the users but also the food culture [53]. This
involves ensuring that the foods suggested are not only healthy
and appropriate for weight management but also accessible and
compatible with local food preferences. For example, an app
aimed at the Italian market could emphasize the use of foods
typical of the Mediterranean diet, while in Asia, it could focus
on low-fat diet options rich in rice and vegetables. In fact, many
smartphone apps have too limited choice of pre-entered meals

in their databases, which often do not include ethnic foods [54].
Furthermore, they should integrate algorithms that consider
variations in body composition, such as the ratio of fat to lean
mass, which can differ significantly between ethnicities [8].
These aspects are essential to ensure that the apps are used and
effective for a wide range of users even in different contexts.
Therefore, all strategies aimed at encouraging greater use of the
app, and consequently success in weight loss, should be
considered in order to develop more effective mobile apps for
obesity management.

Finally, several studies have highlighted the lack of scientific
validation of many of the apps currently on the market for
weight loss [42]. This could potentially increase stress and
anxiety, as well as promote poor body image, and maladaptive
eating and exercise behaviors, especially in younger individuals
[49,55]. A study on nutrition apps found that some nutritional
values varied by up to 50% from those reported by the German
Food Database [56]. Therefore, apps without scientific validation
as well as those designed by nonmedical institutions often lack
expert knowledge and unreliable and nontransparent content,
raising concerns about the accuracy of health information and
its use in health management [56,57]. This represents a problem
both for users and health professionals who could recommend
their use.

The identified challenges in the literature also represent
opportunities for developing a new app that can address these
limitations and incorporate features that users have identified
as critical for acceptability, engagement, and use. In addition,
new smartphone apps could be integrated with AI systems,
which may enhance personalization by analyzing large datasets,
including genetics, biomarkers, diet, and lifestyle, to create
tailored nutritional and physical activity plans based on the
user’s unique characteristics [56,58]. Leveraging AI algorithms,
these apps may automatically adjust goals based on user progress
and provide suggestions to enhance body weight management
[59].

Furthermore, apps that incorporate the combined use of AI and
behavioral science techniques (eg, rewards, challenges, positive
reinforcement, automatic monitoring, and personalized
reminders) can enhance adherence and motivation, thereby
reducing the risk of abandonment of weight management apps
[60-62]. AI algorithms can detect inconsistencies and errors in
user-recorded data, thereby enhancing the accuracy of analyses
and rendering the recommendations more effective [63].

Ultimately, AI can equip health care providers with predictive
models to identify individuals who may have difficulty losing
weight and identify patients at risk of obesity-related
complications. This enables proactive interventions through
personalized strategies, fostering precision medicine [63]. Thus,
these new mobile apps for weight management could be
integrated into primary care systems by, for example, providing
patients with self-monitoring tools and personalized feedback
[64], facilitating communication between doctor and patient,
and reducing the workload of health care providers.

In this context, several studies have demonstrated that
smartphone apps can be effective tools for both weight
management and the management of chronic conditions such
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as diabetes and cardiovascular diseases [65,66]. Additionally,
these approaches could be integrated into public and community
health programs, enhancing obesity prevention through digital
education strategies and continuous monitoring of dietary habits
and physical activity. Indeed, several studies have demonstrated
that mobile apps can aid in preventing obesity by promoting
adherence to healthier eating patterns and increasing physical
activity among children and adolescents [67].

In fact, it is widely recognized that younger populations are
heavy users of technology, especially smartphones and apps
[18,68]. For this reason, weight management apps are designed
also with them in mind, with easy-to-use interfaces and
interactive features that fit well with their daily technological
habits and preferences.

New weight management apps that incorporate AI, among other
features, must overcome several challenges, including data
privacy protection, the need for human oversight, and the risk
of excessive dependence on technology. Therefore, integrating
AI with the support of health care professionals may be the key
to maximizing benefits without compromising the human aspect
of interventions.

Recommendations
The results of this study highlight the limited effectiveness of
smartphone apps in their current form and provide numerous
insights for future research. In particular, future smartphone
apps could provide long-term support through personalized
assistance during challenging times, integrating digital coaching,
web-based communities, notifications, and gamification to
ensure dynamic and digital communication with users.
Additionally, they could provide a highly personalized approach
by adapting to the user’s dietary preferences, goals, and physical
and psychological characteristics, using AI to deliver dynamic
recommendations. They could integrate psychological and
motivational support, such as mindfulness practices and
emotional coaching, to address the emotional aspects of weight
management. Furthermore, it is imperative that new apps for
body weight management incorporate considerations for data
management and privacy, the requirement for human
supervision, and the risk of developing an overreliance on
technology. Support from health care professionals may thus
be crucial in optimizing the benefits of these apps while
preserving the human element of the interventions. Finally, it
is essential to ensure the scientific validation of these nutritional
interventions by developing apps in collaboration with experts
and conducting clinical testing to confirm their effectiveness
and reliability.

Strengths and Limitations
This study has several strengths. First, each step in the process
of conducting this systematic review (ie, study selection, data
extraction, and methodological assessment) was performed
independently by different reviewers. Furthermore, the results
obtained were reported as MD, with the exception of weight
loss, which was expressed as an SMD, in order to provide useful
and clinically relevant insights into the potential effects of
smartphone apps on weight loss and changes in body
composition. To warrant the rigor of this study, it was decided

to evaluate and include only peer-reviewed papers, thereby
excluding those found in the gray literature. This approach
ensured greater robustness of the results, although it may have
excluded some potentially significant papers. Finally, only
studies using smartphone apps were included, while those using
additional devices that could have influenced the results were
excluded.

Furthermore, the analysis focused on the effects of the apps on
individuals with overweight or obesity, excluding individuals
with comorbidities to minimize bias in the outcomes of the
meta-analysis. However, it is important to note that this study
has several limitations. The number of studies included in the
meta-analysis is limited, and the majority of them were assessed
as having unclear or high risk of bias, primarily due to the
challenges in blinding participants to the intervention.
Furthermore, we excluded studies with additional tools; although
this approach improves the methodological rigor and specificity
of findings, it may limit generalizability to real-world and
practice settings, where smartphone apps are often used with
wearable devices. Similarly, the choice to exclude individuals
with comorbidities may also reduce the generalizability of the
findings, as obesity is often associated with metabolic and
cardiovascular diseases. Moreover, this meta-analysis did not
take into account other variables that could affect responses to
weight loss, such as genetic, psychological, economic, and social
factors, as well as gender differences [69]. Finally, the results
of this meta-analysis may not be directly applicable to all global
populations. The included RCTs were conducted primarily in
Europe, the United States, and Asia, contexts characterized by
differences in dietary patterns, lifestyle habits, and health care
systems. Furthermore, the effectiveness of apps may vary based
on access to technology and levels of digital literacy.

For these reasons, the results obtained in this study should be
interpreted with caution; however, they provide numerous
insights for future clinical research aimed at developing more
effective smartphone apps for body weight management,
including in more complex clinical settings, also considering
their applicability to different populations and health systems.

Conclusions
The current landscape of weight loss apps offers interesting
insights but also presents significant challenges. Through this
meta-analysis, the authors aim to provide a solid and critical
knowledge base that can be used for developing new, more
effective, and sustainable solutions over time. The lack of
personalization and continuous support represents a significant
shortcoming, indicating the need to develop more advanced
apps tailored to individual needs. To enhance the effectiveness
of these tools, future research should explore the integration of
advanced features such as adaptive feedback driven by AI,
which could analyze personal user data and provide dynamic
recommendations for diet, physical activity, and motivational
support. Additionally, gamification systems and digital
notifications should be developed to increase engagement and
persistence in app use. Beyond weight loss, future studies should
assess additional parameters to determine app effectiveness,
such as long-term adherence, changes in body composition,
quality of life, relationship with food, and stress management.
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Furthermore, ensuring the scientific validation of these apps
will be crucial, involving experts in nutrition and health
technology to develop reliable, evidence-based tools. These
improvements could not only enhance the impact of apps on
weight management but also transform them into effective tools
for health prevention and promotion, integrating into primary

care pathways and public health strategies. In conclusion, by
leveraging existing strengths and addressing the identified
challenges, it is possible to design an app that more
comprehensively meets user needs, providing personalized,
scientifically validated support that can enhance long-term
well-being.
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