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Abstract
Purpose of Review  The purpose of this study is to evaluate the effectiveness of eHealth interventions for weight loss and 
weight loss maintenance among adults with overweight or obesity through a systematic review of systematic reviews.
Recent Findings  This study included 26 systematic reviews, covering a total of 338 original studies, published between 
2018 and 2023. The review indicates that eHealth interventions are more effective than control interventions or no care and 
comparable to face-to-face interventions. The effect sizes remain relatively small when comparing eHealth interventions to 
any control conditions, with mean differences of weight loss results from − 0.12 kg (95% CI − 0.64 to 0.41 kg) in a review 
comparing eHealth interventions to face-to-face care to − 4.32 kg (− 5.08 kg to − 3.57 kg) in a review comparing eHealth 
interventions to no care. The methodological quality of the included studies varies considerably. However, it can be concluded 
that interventions with human contact work better than those that are fully automated.
Summary  In conclusion, this systematic review of systematic reviews provides an updated understanding of the development 
of digital interventions in recent years and their effectiveness for weight loss and weight loss maintenance among adults with 
overweight or obesity. The findings suggest that eHealth interventions can be a valuable tool for delivering obesity care to 
more patients economically. Further research is needed to determine which specific types of eHealth interventions are most 
effective and how to best integrate them into clinical practice.

Keywords  eHealth · Digital health · Telemedicine · Obesity · Weight loss · Weight loss maintenance

Introduction

A range of health complications, including type 2 diabetes, 
cardiovascular disease, hypertension, sleep apnea, certain 
forms of cancer, and increased mortality, are associated with 
obesity [1]. According to the World Health Organization, 
more than one billion people worldwide are living with obe-
sity, and the number is still increasing [2]. As such, reducing 
overweight and obesity is the key to public health.

Lifestyle changes, such as adopting a healthy diet and 
increasing physical activity, are known to be challenging 
but feasible for achieving long-term weight management or 
weight loss [3, 4]. Behavioral weight management interven-
tions have been found to result in approximately 2–2.5 kg 
more weight loss than control conditions at the 12–18 month 
mark [5, 6]. However, the long-term success in maintaining 
weight loss is limited, with only about 20% of individuals 
estimated to keep the weight off for a year or more [7, 8]. 
Despite this, these interventions are crucial due to their addi-
tional advantages, such as preventing diabetes and premature 
mortality [9].

The multifactorial causes of obesity necessitate target-
ing different levels of contributing factors (e.g., social sup-
port, favorable environment, individual factors) in obesity 
treatment. However, there are several challenges in deliv-
ering these services in primary care. Weight counseling is 
perceived as laborious by health professionals, and there 
is a limited understanding of obesity care and uncertainty 
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about how to initiate a discussion on weight and what is 
the appropriate terminology and language to use [10, 11]. 
Effective weight loss requires time, as frequent contact 
between healthcare professionals and patients is associ-
ated with greater weight loss outcomes [5]. Limited time 
and resources, including the organization of weight man-
agement groups or provision of constructive support, are 
frequently cited as obstacles to individual-level obesity 
treatment [10, 11].

Digital health, defined by the World Health Organization 
as the use of information and communication technologies 
for improving health, has been proposed as a solution to  
promote healthy lives and well-being for people of all ages 
[12]. This novel approach is also suitable for reducing obe-
sity as it can recognize the complexity of obesity and pro-
vide patient-centered, multidisciplinary care that considers 
the personalized needs of individuals living with obesity. 
Digital health technologies also have the potential to reach 
a considerable number of people and improve access to obe-
sity care as well as reduce the costs of healthcare systems as 
they are cost-effective [13, 14]. Furthermore, digital health 
tools are accessible to a wide range of people regardless of 
their location or physical abilities and are flexibly available 
in terms of time.

The COVID-19 pandemic expedited the need and devel-
opment of healthcare provided in ways other than in person. 
The interest in eHealth grew, and new innovations emerged. 
This time also prompted a welcomed uprising in eHealth 
research. Obesity was early on recognized as a risk factor 
for COVID-19 complications [15]. Thus, digital weight loss 
interventions were of more interest than ever before.

Even prior to the pandemic, digital weight loss and 
weight maintenance programs were already gaining popu-
larity. As more trials were conducted, numerous systematic 
reviews were published to conclude their effectiveness and 
components. This article aims to review the past five years 
of systematic reviews on eHealth weight loss and weight 

maintenance interventions to provide an updated under-
standing of the development of digital interventions in 
recent years. Our primary focus is to offer a comprehensive 
overview of the effectiveness of eHealth interventions for 
weight loss and weight loss maintenance among adults with 
overweight or obesity.

Methods

We followed guidelines for conducting systematic reviews 
of systematic reviews suggested by Smith et al. [16] as well 
as the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) [17]. We followed a pre-defined, 
albeit not prospectively registered, protocol.

Inclusion and Exclusion Criteria

We followed the PICOS (population, intervention, con-
trol, outcome, study design) framework when formulating 
our inclusion and exclusion criteria (Table 1). We defined 
eHealth interventions as interventions delivered via web-
sites, mobile phone applications, or other kinds of online 
programs with electronic components. This excluded inter-
ventions delivered solely through, e.g., phone or video calls, 
short messaging services (SMS), electronic chats, social 
media groups, or email, or the use of wearable devices 
without an accompanying eHealth intervention. We also 
excluded digital tools used outside an eHealth intervention 
design (e.g., meal logging applications combined with stand-
ard care) and interventions without interactivity (e.g., infor-
mation-only website). We included only interventions for 
weight loss or weight loss maintenance rather than interven-
tions for treating any specific underlying disease (e.g., type 2 
diabetes, metabolic syndrome, hypertension, cardiovascular 
risk factors, or cancer). We also excluded studies focusing on 

Table 1   Inclusion and exclusion criteria of the included reviews

BMI body mass index (calculated as weight in kilograms divided by height in meters squared), RCT​ randomized controlled trial, NRSI non-
randomized study of intervention

Inclusion criteria Exclusion criteria

Population Adults aged 18 or older with overweight or obesity 
(BMI ≥ 25 kg/m2, or BMI ≥ 23 kg/m2 in people of Asian 
ethnicity)

Pregnant people or those in the postpartum period; people who 
have had or are waiting for bariatric surgery; people waiting 
for other types of surgery

Intervention eHealth weight loss or weight loss maintenance interventions No eHealth weight loss intervention; information-only inter-
ventions; main focus on the treatment of a disease

Control Not applicable Not applicable
Outcome Weight change (kg or %) from baseline or change in BMI (kg/

m2)
Weight loss not a primary outcome (main focus, e.g., method-

ology, theory use, acceptability, or attrition)
Study design Systematic reviews, may include both RCTs and/or NRSIs Not a systematic review
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lifestyle change, rather than weight loss or weight loss main-
tenance (such as interventions focusing solely on increasing 
vegetable and fruit intake, reducing sedentary behavior, or 
increasing physical activity).

Search Methods

We searched several databases, including PubMed, Ovid 
Medline, PsycNet, Scopus, Web of Science, Cochrane 
Library, Global Index Medicus, and the Centre for Review 
and Dissemination.

To make the searches as comprehensive as possible, we 
identified several search term synonyms for population 
(obesity, obese, overweight) and intervention (telemedicine, 
telehealth, digital health, eHealth, mHealth, web-based), 
utilizing and expanding Medical Subject Headings (MeSH) 
keywords whenever possible. We also combined these search 
terms with Boolean operators to account for different com-
binations. While our keywords were in English, we did not 
limit the search results to any specific language. When pos-
sible, we limited the search based on article type (reviews 
only) and publication date (from January 1st 2018 to Febru-
ary 27th 2023).

We went through the reference lists of included studies 
to find possible articles not found through our electronic 
searches. Additionally, we searched the reference lists of 
non-systematic reviews and umbrella reviews encountered 
through our primary search. We also searched through sev-
eral potential databases and registries for gray literature.

A full search strategy, including all searched databases 
and registries, can be found in the Online Resource.

Selection Process

Two reviewers (SK and AJ) independently screened all 
records comparing them to the pre-existing inclusion and 
exclusion criteria. The selection process was carried out in 
two phases: first, clearly ineligible records were excluded 
based on their titles and abstracts. Then, full texts were 
retrieved and analyzed. If the reviewers did not reach con-
sensus on any given reference, a third reviewer (LS) made 
the decision.

Data Extraction

We extracted basic information from the reviews, including 
aims, inclusion criteria, number of studies included, age, 
percentage of women, body mass index (BMI; calculated as 
weight in kilograms divided by height in meters squared), 
duration, country or ethnicity of participants, outcomes, 
behavior change technique employed, and funding sources. 
For reviews with meta-analysis, we extracted key values 
such as heterogeneity, arms compared, and effect sizes. Two 

independent reviewers (SK and AJ) extracted the data used 
in this study.

Several primary studies were included in multiple meta-
analyses included in this review, making a meta-analysis 
of meta-analyses not viable due to issues related to statisti-
cal independence [16].

Methodological Quality Assessment

We evaluated the overall confidence of the results of each 
review using the AMSTAR 2 tool [18]. It is feasible for 
evaluating reviews consisting of not only randomized con-
trolled trials (RCTs) but also non-randomized studies of 
interventions (NRSIs). It consists of 16 items, 13 of which 
focusing on the review itself and 3 on meta-analysis. The 
tool is not meant to produce a summary score. Instead, the 
aim is to evaluate whether the review has one or multiple 
critical flaws (i.e., suboptimal literature review, risk of 
bias not discussed adequately, poorly chosen methodology 
for meta-analysis) or non-critical flaws (i.e., data extrac-
tion leaving out important domains, authors not selecting 
studies or extracting data in duplicate, no list of excluded 
studies). To score high, the review needs to have no criti-
cal weaknesses, and to score moderate, only one critical 
weakness is accepted. Multiple non-critical weaknesses 
lower the overall quality of the study.

The developers of AMSTAR 2 encourage that research-
ers adapt the tool to their specific requirements. For the 
purpose of this review, we deemed that not including a 
reference list of excluded studies should not be considered 
a critical quality flaw. While only a minority of reviews 
included a reference list of excluded studies, most had 
stated the number of excluded references for each reason, 
suggesting that they had documented the reasons for exclu-
sions even if not explicitly reported.

Results

Included Reviews

Through our searches, we found 2933 reports in total 
(Fig. 1). We excluded 581 duplicate reports and 2215 
reports not fulfilling our inclusion criteria based on the 
information provided by their title and abstract. For the 
remaining 137 reports, we retrieved the full text for fur-
ther evaluation. After this final evaluation, we included 26 
systematic reviews in this review. The exclusion reasons 
for the other articles retrieved for full text screening can 
be found in the Online Resource. The 26 included reviews 
covered a total of 338 original studies (Online Resource).
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Description of Included Reviews

Tables 2 and 3 describe the characteristics of the included 
reviews. Funding information can be found in the Online 
Resource. Fourteen studies focused on eHealth interventions 
in a general sense [19–32], five on interventions delivered 
through mobile phones [33••, 34–37], and three on interven-
tions combining eHealth and human-delivered care [38•,  
39, 40]. One compared web-based interventions to mobile 
phone applications [41]. One investigated a variety of behav-
ioral and pharmacotherapy weight loss and weight loss 
maintenance interventions, 20 of which were technology-
based [6]. Three studies focused on weight loss maintenance 
through eHealth interventions [34, 42, 43].

Fourteen of the studies included only RCTs or quasi-
RCTs. Most reviews included a majority of trials concluded 
in the USA, Australia, or the UK. One review focused on 
only Asian populations [33••]. Most reviews that included 
information on the gender characteristics reported that a 
majority of the participants were women. The duration of 
the interventions ranged from 3 weeks to 24 months. Social 
cognitive theory was the most often reported theory frame-
work used. Common characteristics of included interven-
tions were self-monitoring, goal setting, social support, and 

feedback. The methods for follow-up and outcome measures 
varied considerably between studies. While some studies 
incorporated scales utilizing wireless communication, most 
outcome data were self-reported.

Methodological Quality of Included Reviews

We rated two reviews as being of moderate methodological 
quality [6, 37], 13 as low [19, 20, 23, 25–27, 29, 31, 32, 
33••, 34, 38•, 43], and 11 as critically low [21, 22, 24, 28, 
30, 35, 36, 39–42]. A detailed evaluation of each AMSTAR 
2 criteria can be found in the Online Resource. A consider-
able number of studies were rated as lower quality because 
the authors did not justify language restrictions in their 
search or included studies, did not include a list of excluded 
studies, or did not justify why they restricted their scope to 
only some study designs (notably RCTs only). If even one 
of these issues applicable had been addressed, both stud-
ies rated “moderate” and one rated “low” would have been 
rated “high,” and five of the studies rated “low” would have 
scored “moderate”. All studies evaluated as being of criti-
cally low quality had other substantial flaws and would not 
have risen in quality appraisal even if the authors addressed 
these aforementioned issues.

Records identified from:
Cochrane Library (n = 2)
Global Index Medicus (n = 100)
OVID Medline (n = 116)
Pubmed (n = 236)
PsycNet (n = 6)
Scopus (n = 1353)
Web of Science (n = 1118)

Records removed before 
screening:

Duplicate records (n = 581)

Records screened
(n = 2350)

Records excluded
(n = 2215)

Reports assessed for eligibility
(n = 135)

Reports excluded:
Population (n = 20)
Intervention (n = 36)
Outcome (n = 36)
Study type (n = 19)

Records identified from:
Citation searching (n = 2)

Reports assessed for eligibility
(n = 2)

Identification of studies via databases and registers Identification of studies via other methods

Reviews included in review
(n = 26)

Fig. 1   Flowchart of the record screening process
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Efficacy of eHealth Interventions for Weight Loss

The effect sizes of individual meta-analyses are reported in 
Table 4. It also includes measures of heterogeneity, sample 
size, and number of studies included in the analyses. All in 
all, eHealth interventions were concluded to have a positive 
impact on weight loss results. However, across the reviews, 
effect sizes range from small to moderate, implying that 
although statistical significance was achieved, the clinical 
impact may not be substantial. All reviews highlighted nota-
ble heterogeneity among the results of the included studies. 
The results of interventions delivered via smartphone were 
similar to those delivered via computer.

The results of narrative reviews are described in Table 5. 
Overall, they concluded that eHealth interventions are asso-
ciated with weight loss outcomes that are at least compara-
ble, and in some cases superior, to those achieved through 
control conditions.

eHealth Interventions vs. Any Control Conditions

Seventeen reviews reported weight loss outcomes by com-
paring intervention effects to any control conditions, includ-
ing standard care, waitlists, paper-based communication, or 
minimal interventions such as an educational website or a 
single face-to-face educational session [19, 20, 22–28, 30, 
31, 34–37, 40, 42].

The results favored eHealth interventions, with mean 
differences of statistically significant (P < 0.05) weight loss 
outcomes ranging from − 1.07 (95% CI − 1.92, − 0.21) kg 
to − 3.10 (− 4.05, − 2.15) kg for absolute weight change and 
from − 0.12 (− 0.64, 0.41) kg/m2 to − 0.92 (− 1.10, − 0.74) 
kg/m2 for changes in BMI. Of the 15 reviews that included 
meta-analysis, only two did not find significant differences 
between weight loss outcomes [19, 24]. All 8 narrative 
reviews concluded that eHealth interventions reach at least 
similar and often even greater weight loss results than con-
trol conditions.

eHealth Interventions vs. No or Minimal Interventions

Three reviews compared eHealth interventions to minimal 
interventions, finding the former to be more effective. The 
control conditions varied, but they included no interventions 
(e.g., waitlist or no care) or minimal interventions (e.g., 
newsletter or information pamphlet). Podina et al. found 
effect sizes to be small but consistent across trials (Hedge’s 
g 0.34 (0.24, 0.44)) [29]. Beleigoli et al. found those in the 
eHealth intervention to achieve better weight loss results 
than those on a wait-list (mean difference (MD) − 2.14 
(− 2.65, − 1.64) kg, P < 0.001) [19]. Moreover, Varela 
et al. reported that those in an eHealth intervention with 
professional feedback at least weekly reached the strongest Ta
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Table 5   Summary of narrative reviews

Author(s), publication 
year

Number of 
studies

Main findings

Besson et al. (2020) 15 Digital interventions can be beneficial in weight loss for adults with overweight. Nine studies out of fifteen showed 
a significant difference between treatments favoring digital interventions. Also, the results of the rest of the stud-
ies (6) indicated that when comparing the digital interventions to the active compare group, they could be as suc-
cessful as the comparison intervention. Interventions that promoted weight loss utilized, e.g., personalized feed-
back and counseling, social support, and self-monitoring through web programs, Internet chats, text messages, 
and mobile apps. The results were mixed when digital interventions were compared to traditional face-to-face/
human counseling interventions: some found that hybrid (human and digital) intervention was the most effective 
for weight loss, whereas some did not find the difference. Digital interventions succeeded well in the short term 
compared to human intervention, but human counseling was more effective in the longer term

Dounavi et al. (2019) 39 The results of both RCTs and non-randomized studies showed that digital apps were useful and easy to use for the 
purposes of weight management and weight loss. Including tools that enabled the effortless self-monitoring of 
health behaviors, interaction with peers, tailored feedback, and reminders to continue with the app, increased 
engagement in the process and thus supported successful weight management

Holmes et al. (2018) 7 The use of digital health technologies promoted successful weight-loss maintenance in short-term periods 
(3–24 months). Four RCTs out of seven reported that compared to controls with no contact or face-to-face 
contact; the technology significantly aided the weight management process. Self-monitoring and reporting were 
essential components of digital health technologies. The results of five trials suggested that digital interventions 
could support goal setting and social interaction. Also, personalized contacts were seen as necessary for partici-
pants

Houser et al. (2019) 23 The statistically significant association between the use of digital components and weight loss was seen in 14 
studies. The review noticed that 73% of the studies that utilized mobile health devices showed a statistically sig-
nificant association between weight loss and used technology, whereas 40% of the studies that used telemedicine 
and 50% of the studies that used eHealth reported statistically significant differences. Digital tools were utilized 
to provide reminders and encourage health-promoting behaviors

Lee et al. (2022) 11 All studies showed a statistically significant weight loss after the digital health intervention. Seven studies reported 
a significant difference between the intervention and comparison groups, and among those studies, six showed 
that both intervention and control groups lost weight. Still, the intervention groups’ weight reduction was greater 
than the control groups. The remaining four studies failed to show a significant difference between the groups. 
Intervention strategies included in the studies were, e.g., tailored advice, personalized goal settings and daily 
messages, tailored remote group meetings, and online social support

Mata-Gonzáles et al. 
(2020)

21 The online intervention showed significant differences in weight when compared to the control group or face-to-
face intervention. Web-based programs that promoted weight management focused on, e.g., increasing physical 
activity and making healthier changes to diet. Successful interventions utilized self-monitoring and social support 
as well as goal setting

Novaes et al. (2022) 16 Both remote and hybrid (digital + face-to-face) interventions found significant outcomes favoring the interventions. 
However, as statistical methods and study outcomes varied, direct comparisons were difficult to make. In conclu-
sion, digital approaches seem practical, competent, and valuable tools to reduce sedentary behavior, improve life 
quality and healthier lifestyle, and lose weight among patients with severe mental illnesses

O’Boyle et al. (2022) 14 The review found that both mHealth (8) and eHealth (6) interventions positively impacted weight loss and behavior 
change. When combining human support (regular clinician coaching through, e.g., phone calls, text messages, 
and e-feedback) with digital components, the participants gained the most successful outcomes regarding weight 
and behavior change. Self-regulation, reporting weight-related behaviors, and tailored feedback were essential 
factors in successful interventions

Puigdomènech et al. 
(2019)

28 The review aimed to find methods of how mHealth interventions had evaluated the efficacy, effectiveness, and 
safety of digital interventions for weight loss/management. Most of the studies (78%) assessed the reduction 
in weight/BMI as a primary marker for the efficacy of mHealth intervention, followed by changes in physical 
activity and diet. Feedback messaging, goal setting, and self-monitoring were the most used tools in apps. Peer 
support and gamification might be useful to increase engagement and motivation and thus improve the efficacy 
of the intervention. The weight loss results were controversial: some found no difference between intervention 
and control groups, whereas some found significant or non-significant reductions in weight-loss markers between 
groups. Interventions that included face-to-face elements in their program obtained the most successful outcomes

Rumbo-Rodriguez 
et al. (2020)

Different technologies such as smartphones, apps, websites, and personal digital assistants were used in weight loss 
interventions for patients with overweight and obesity. Almost half of the interventions (47%) reported a signifi-
cant impact of the technology-based interventions for weight loss compared to the control or comparison group. 
The use of digital tools also seems to improve treatment adherence as they offer more straightforward and faster 
self-monitoring via technology. Also, some findings indicate that the adherence level is further increased when it 
is accompanied by immediate feedback. Additionally, the short-term weight loss results highlight the crucial role 
of personalized feedback in weight management, but the association has not been observed in the long term
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outcomes compared to those on a wait-list (MD − 4.32 
(− 5.08, − 3.57) kg, P < 0.001) while those in a mostly auto-
mated eHealth intervention reached slightly weaker results 
(MD − 3.23 (− 3.80, − 2.66) kg, P < 0.001) [32].

eHealth Interventions Combined with Professional Contact

All three reviews examining the effects of feedback found 
that eHealth interventions with personalized feedback 
provided by a health professional were significantly more 
effective than interventions with no or machine-generated 
feedback, with mean differences in weight loss outcomes 
as great as − 4.3 kg (95% CI − 5.08, − 3.57 kg) [25, 26, 32]. 
Similarly, Varela et al. concluded that web-based interven-
tions with professional contact were more effective than self- 
help websites (MD − 1.79 (− 2.33, − 1.24) kg) [32].

Both in-person and e-counseling were found to increase 
intervention success. Puigdomènech et al. concluded that 
interventions including face-to-face elements obtained 
the most successful outcomes [37], while Shi et al. found 
that eHealth interventions with e-counseling had better 
results than those without (standardized mean difference 
(SMD) − 0.42 (− 0.75, − 0.08) kg, P = 0.04) [31]. This find-
ing was supported by O’Boyle et al., who found that phone 
calls, text messages, and e-feedback also enhance interven-
tion success [41]. Besson et al. stated mixed results, where 
some studies found hybrid interventions to be more effective 
than eHealth interventions only, while others did not find a 
difference [21].

Combining face-to-face interventions with an eHealth 
intervention also leads to enhanced weight loss results. 
Berry and Sala et al. found that combining human coach-
ing with an automated digital intervention provided bet-
ter results than coaching alone (MD − 2.18 (− 4.39 kg 
to − 0.03 kg) and − 2.21% (− 4.49 to 0.08%) in body weight 
from baseline) [39]. Similarly, both Ang et al. and Antoun 
et al. found that combining usual care with a mobile appli-
cation was more effective than usual care alone (Hedge’s 
g − 0.28 (− 0.47, − 0.09); P < 0.01 and MD − 2.80 (− 3.03, 
-2.56) kg; P < 0.001, respectively) [33••, 38•]. Surpris-
ingly, Berry and Sala et  al. concluded that combined 
interventions with lower duration or frequency of coach 
contact (< 10 h) provided better results than interventions 
with more intensive coaching (> 10 h) (SMD 0.11 (− 0.24, 
0.45) kg vs. 0.86 (0.20, 1.52) kg, P = 0.05).

eHealth Interventions vs. Face‑to‑Face Interventions

Four reviews reported weight loss outcomes in eHealth 
interventions compared with face-to-face interventions, 
such as usual care without an eHealth component. Beleigoli 
et al. found that stand-alone web-based interventions had 
poorer weight loss outcomes than in-person interventions 

(MD 0.82 (0.06, 1.59) kg, P = 0.04) [19]. Similarly, 
Podina et al. found active control groups to have more 
beneficial results than eHealth groups (Hedge’s g − 0.31 
(− 0.43, − 0.20)). On the other hand, Besson et al. found 
that eHealth interventions could be as successful as active 
offline comparison interventions or even more effective in 
the short term [21].

Efficacy of eHealth Interventions for Weight Loss 
Maintenance

The outcomes of eHealth interventions on weight loss main-
tenance seem less pronounced than on initial weight loss. 
Mamalaki et al. found that eHealth interventions produced 
similar results than minimal interventions while leading to 
greater weight regain in comparison with in-person care 
[43]. In contrast, Podina et al. found eHealth interventions 
to be more effective in weight loss maintenance than passive 
control conditions, although the effect sizes remained small 
(Hedge’s g = 0.25 (0.05, 0.46) before and 0.15 (0.02, 0.27) 
after sensitivity analysis) [29].

Chew et al. found that only 6% (1 out of 16 studies) of 
included mobile application interventions reported signifi-
cant weight loss at both 18- and 24-month follow-up [34]. 
On the other hand, Holmes et al. concluded that digital 
health technologies aided in weight loss maintenance in 
short time periods (3–24 months), with four out of seven 
RCTs reporting significant improvements compared to no 
contact or in-person care [42].

Discussion

This review article summarizes 26 systematic reviews, cov-
ering a total of 338 original studies, that evaluate the effi-
cacy of web-based interventions for weight loss or weight 
loss maintenance. The review indicates that eHealth inter-
ventions are more effective than control interventions or no 
care and comparable to face-to-face interventions. The effect 
sizes remain relatively small when comparing eHealth inter-
ventions to any control conditions, with mean differences of 
weight loss results from − 0.12 kg (95% CI − 0.64 to 0.41 kg) 
in a review comparing eHealth interventions to face-to-face 
care to − 4.32 kg (− 5.08 kg to − 3.57 kg) in a review com-
paring eHealth interventions to no care. The methodological 
quality of the included studies varies considerably. However, 
it can be concluded that interventions with human contact 
work better than those that are fully automated.

Features Enhancing Intervention Effect

Features linking effective interventions together were indi-
vidual feedback, tailored content, self-monitoring, and the 
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use of multiple intervention modalities. A common finding 
was that interventions with human contact performed bet-
ter than fully automated interventions. The contact does not 
have to be time-consuming: Varela et al. found that weekly 
tailored feedback provided by a professional resulted in 
more favorable outcomes than no or fully automated feed-
back [32]. Furthermore, Berry et al. found that when com-
bined with a fully automated intervention, a lighter amount 
of additional coaching led to greater weight loss results than 
more intensive coaching [39]. Additionally, personal sup-
port has been shown to increase adherence to eHealth inter-
ventions [44•, 45–47].

The Importance of Cultural and Social Awareness

In cultures that value community and interpersonal rela-
tionships, close contact with service providers may lead to 
more favorable outcomes and greater acceptance of inter-
ventions. For instance, Ang et al. [33••] discovered that 
mobile applications developed for Asian populations were 
typically culturally adapted and commonly enabled patient-
professional communication, whereas applications designed 
for Western populations often relied on self-directed learn-
ing. The authors also emphasized the significance of proper 
localization, including culturally appropriate advice, locally 
adapted educational content, and the use of native language. 
Similarly, Rosenbaum et al. noted that racial minorities were 
more likely to enroll in trials that used both smartphones 
and in-person care, suggesting that these populations were 
seeking social support or a sense of connection to service 
providers [48].

Cultural and social awareness may also improve the fea-
sibility of eHealth interventions when treating vulnerable 
groups such as immigrants, aging populations, people with 
low health literacy, or people with low socioeconomic status 
[4, 44•, 49, 50••, 51]. It is critical to successfully engage 
these populations in eHealth interventions because these 
may provide certain advantages over non-eHealth interven-
tions. For example, because eHealth interventions are multi-
modal, they can deliver information not only in text but also 
in video or audio format. Moreover, they may alleviate the 
burden of limited transportation or caregiving duties [48]. 
eHealth can also enhance healthcare accessibility for previ-
ously underserved populations [52].

From Statistical Significance to Clinical Significance

The majority of trials included in the present reviews 
reported absolute change in weight (kg) or BMI (kg/m2). 
While results based on these measures may achieve statisti-
cal significance, their clinical significance remains uncer-
tain, particularly given inconsistent reporting of participants’ 
weight at baseline. We need to know what to compare the 

results to in order to make meaningful assumptions about the 
clinical significance based on absolute weight change. For 
example, a 2 kg weight loss in a person who weighs 70 kg 
at baseline may be significant, but it is not in a person who 
weighs 120 kg at baseline.

One way to support the evaluation of clinical significance 
is to report relative weight change (Δ% from baseline). 
Although this approach is not without limitations, it does 
produce more useful results. A 5% weight loss is generally 
considered clinically significant, and even a 3% weight loss 
is likely to result in positive health changes [53]. Report-
ing relative weight change also mitigates distortion of final 
results caused by participants with widely different baseline 
weights. It acknowledges that people with higher baseline 
weights require greater absolute weight loss to achieve clini-
cally significant relative weight loss.

We must also keep in mind that reported effect sizes 
from meta-analyses only show differences between groups, 
not how patients’ weight changed from baseline. For exam-
ple, a mean difference only reflects the difference in means 
between groups, not the difference in means within groups 
from baseline. Similarly, when reporting standardized mean 
differences, the assumption should be that the differences in 
standard deviations are due to different measurement scales 
rather than real differences and high variability within study 
populations. Trials may include participants with a broader 
range of baseline characteristics, leading to higher standard 
deviation. Given that the included studies in this review exhib-
ited high heterogeneity, it is reasonable to assume that at least 
some of the differences in standard deviation were due to this 
variability. Therefore, effect sizes alone do not provide a reli-
able estimate of the clinical impact of the interventions.

We Need More Research in Real‑Life Settings

While randomized controlled trials are often regarded as the 
gold standard for intervention research, including non-ran-
domized studies on intervention effects may help us under-
stand how these interventions work in clinical practice. They 
may be more feasible when addressing long-term outcomes, 
outcomes in different populations or settings, or alternative 
methods of intervention delivery. We also know that reten-
tion rates may differ between trial and real-life interven-
tions [54]. Subsequently, efficacy information based solely 
on RCTs conducted in non-real-world settings may not be 
widely applicable or generalizable when transitioning from 
trials to healthcare.

Several trials excluded participants with chronic diseases 
or underlying diagnoses. In reality, many patients with obe-
sity also have concomitant or comorbid diseases such as 
hypertension, asthma, type 2 diabetes, or heart disease. A 
recent real-life cohort study by Kupila et al. with nearly 1300 
patients enrolled in a digital obesity management program 
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demonstrated that weight loss success was not affected by 
the number of concurrent diagnoses or medications [55•]. 
Enrolling a wider selection of patients would likely result 
in larger trial populations and more clinically generalizable 
data without introducing significant confounding factors.

Furthermore, we require more long-term research to 
ascertain the effects of eHealth interventions in managing 
obesity. Several studies included in the reviews had brief 
study and follow-up periods. Although these study designs 
may demonstrate if an eHealth intervention initially works, 
obesity care and weight management demand long-term and 
sustainable solutions that integrate into patients’ daily lives. 
Short-term study durations fail to provide information on 
how these interventions function in the long run or if their 
effects last.

We Need a Change from Theory to Practice

Examining a large body of evidence invites us to consider 
its practical implications. Many trials employ eHealth inter-
ventions created specifically for research purposes. While 
this approach provides valuable information about eHealth 
interventions themselves, it does not facilitate the much-
needed step towards digitalization, unless interventions are 
developed for use in clinical practice.

The question “does it work?” has been extensively 
researched, but there is limited knowledge on “how does 
it work?”. Simply observing impact or efficacy does not 
help us develop more effective interventions. Many reviews 
explore and discuss various aspects of successful interven-
tions. While this information is welcome, we need more tri-
als examining underlying factors that influence intervention 
success. Weight loss outcomes may vary based on interven-
tion details such as theoretical frameworks used, compo-
nents, amount of human contact, or modes of delivery. They 
may also vary due to population differences such as age, 
socioeconomic status, gender, or baseline health status. We 
need to know what works and with whom in order to not 
only develop interventions but also deliver them to those 
who will most likely benefit from them. On the other hand, 
we must be able to identify those who may need more face-
to-face support.

There is relatively little research on intervention accept-
ability. Not only is an effective intervention necessary, but 
users must also accept it as part of their care. Reviews have 
highlighted that eHealth interventions may work, but only 
if the users adhere. Developing interventions from top to 
bottom, from researchers and developers to end-users, may 
overlook any hidden needs or wishes of patients or profes-
sionals. This raises critical unanswered questions, such 
as which types of interventions patients and professionals 
believe will benefit them the most, what types of feedback or 
human contact will best support lifestyle change, and what 

will help users commit to the intervention and empower 
them to take agency over their own health and care?

Risk of Bias in the Included Studies

The majority of the included reviews excluded studies 
published in languages other than English. Furthermore, 
the vast majority of studies were conducted in the USA 
or Europe, which limits the generalizability of their find-
ings to other populations. Although we searched the Global 
Index Medicus for potential sources published in low- to 
middle-income countries, we found none that met our 
inclusion criteria. Nevertheless, it is important to note that 
we identified thousands of original articles published in 
languages other than English when we searched with the 
same keywords but with no restrictions on publication type.

This suggests that existing systematic reviews may 
overlook a significant number of available publications 
by restricting their search language. Consequently, this 
may introduce language and publication bias and skew 
our understanding of the impact of eHealth innovations 
by only considering their impact in Western populations.

Most authors provided the number of full-text articles 
that were excluded and their reasons for doing so. How-
ever, only a few authors provided a list of articles excluded 
after full-text examination. This lack of transparency 
reduces the credibility of research findings. Therefore, 
we suggest that authors include a list of excluded articles 
in future reviews.

We know that a disproportionate number of weight loss 
intervention participants drop out during the intervention 
[56]. We did not examine the attrition rates of included 
reviews as this was not the purpose of this review. How-
ever, for an intervention to be effective, its participants 
must adhere to it. Weight loss results from only those who 
completed an intervention may be reported in the absence 
of an intent-to-treat analysis. When applied to a real-world 
situation, the outcomes will likely differ. Thus, if attri-
tion rates were reported in the original trials, it would be 
beneficial to report them in future reviews. This would 
aid the reader in reaching a deeper understanding of the 
interventions in question.

Although most reviews with meta-analysis observed 
no significant publication bias, often concluded by vis-
ually inspecting forest plots, only a few reviews in this 
study compared eHealth research interventions to real-life 
interventions. This raises the question of whether this is 
due to a lack of study designs that allow for such com-
parisons or whether it is an indication of publication bias 
due to potentially unfavorable results. Furthermore, many 
reviews limited their search language to English or did not 
search for gray literature (research produced by organiza-
tions outside of the traditional commercial or academic 
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publishing), potentially increasing publication bias. While 
it could be argued that these restrictions would not have 
affected the final results in a meaningful way, we have no 
way of knowing what the true impact would have been in 
the context of any individual review.

Heterogeneity in the Included Studies

The included reviews generally exhibited a high degree of 
heterogeneity. The terms “eHealth” and “digital health” lack 
clear definitions, leading authors to interpret them in their 
own ways. A single review could have included a variety of 
intervention modalities, such as phone or video calls, web-
sites, DVDs, rapid messaging, mobile phone applications, 
or social media. Furthermore, the duration and intensity of 
the interventions varied, and the participants ranged in age, 
background, and health status.

With a more focused research question, the included inter-
ventions could be narrowed down, resulting in a more uni-
form review synthesis. This could also be accomplished with 
adequate subgroup analysis. Combining various interventions 
in meta-analyses produces non-generalizable results that can-
not be interpreted in any specific context. This makes it dif-
ficult for clinicians and policymakers to make meaningful 
recommendations based on available research.

The interventions examined in these reviews were based 
on a variety of behavior change theories (e.g., the Social 
Cognitive Theory, the Self-Determination Theory, the The-
ory of Planned Behavior). It is plausible that frameworks 
that are effective in real-life settings are also applicable in 
virtual settings. However, as with most therapeutic inter-
ventions, the therapeutic alliance may be a more significant 
determinant of treatment outcomes than any particular theo-
retical model [57, 58].

Strengths and Limitations

We only included systematic reviews in this review because 
they follow a robust and reproducible methodology that aims 
to find all relevant trials available. Additionally, we screened 
the reference lists of other reviews of reviews, both system-
atic and non-systematic, to identify any additional reviews 
that could be included. With the large number of systematic 
reviews found, and our extensive search of gray literature, 
we are confident that our scope is sufficiently broad and 
comprehensive.

To ensure the reliability of our review, we followed a pre-
determined protocol and conducted both reference searches 
and data extraction in duplicate. We also aimed to report 
our review process and findings as transparently as pos-
sible, with the aid of the additional material included in 
the Appendix.

We included reviews published in 2018 or later. 
Although the majority of the trials included in these 
reviews were published relatively recently, a few were 
published as early as 2001. This could have partially influ-
enced the results because we know that newer eHealth 
interventions, specifically those developed in the 2010s 
or later, yield better results than older interventions [31]. 
This could be attributed to the rise of digitalization, which 
has resulted in improved technology literacy and advance-
ments in device and application design.

As previously discussed, the included reviews gener-
ally had a high or moderate risk of bias, as well as high 
heterogeneity among the included trials and results. This 
must be taken into consideration when interpreting the 
findings of this study.

Conclusion

The review indicates that eHealth interventions are more 
effective than control interventions or no care and compa-
rable to face-to-face interventions. Notably, the most sig-
nificant weight loss results have been observed in eHealth 
interventions that combine a digital program with personal 
counseling or coaching from a qualified professional, 
delivered either remotely or in-person. Common features 
of effective interventions include individual feedback, per-
sonalized content, self-monitoring, and the utilization of 
various intervention modalities. However, studies focusing 
on the maintenance of weight loss are limited, leaving a 
gap in knowledge regarding the long-term effectiveness 
of eHealth interventions for weight loss and weight loss 
maintenance.
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