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BACKGROUND: Emerging evidence suggests that digital therapies are effective for treating obesity; however, an evidence gap
exists regarding the potency of stand-alone digital therapeutics with limited additional support from a health care professional. This
randomized controlled trial examined the efficacy of a digital health application for weight management in people with obesity.
METHODS: The decentralized digital randomized controlled trial included 164 adults with obesity (BMI 30–45 kg/m²) from Germany
who were randomly assigned to either an intervention group (receiving a digital health application for weight management for 6
months) or a control group (receiving care as usual for 6 months). Data on weight (primary endpoint at 6 months), quality of life
(WHOQOL-BREF), and food literacy (SFLQ) were collected at baseline, 3, and 6 months.
RESULTS: Participants (n= 164; 42% female, 58% male) had a mean BMI of 37.82 ± 4.25 kg/m² and a mean age of 45.92 ± 10.66
years. At 6 months, the intervention group achieved a mean weight loss of 5.29% ([95% CI: −6.73% to −3.86%], p < 0.001)
compared to 1.76% ([95% CI: −3.10% to −0.42%], p= 0.010) in the control group (estimated marginal mean difference (EMMD):
−3.53% [95% CI: −5.16% to −1.91%]; p < 0.001) with a large effect size (d= 0.80, [95% CI: 0.43–1.19]). Compared to controls at
6 months, food literacy (EMMD: 2.77, d= 0.49, p < 0.001) and perceived overall quality of life (EMMD: 0.33, d= 0.40, p= 0.010)
improved in the intervention group, though no differences in the four quality of life domains were found.
CONCLUSIONS: The digital health application for weight management demonstrated efficacy in achieving weight loss (>5%) in
people with obesity at 6 months.
TRIAL REGISTRATION: This study was registered in the German Clinical Trials Register (Registration number: DRKS00033045).

International Journal of Obesity; https://doi.org/10.1038/s41366-025-01967-3

INTRODUCTION
Obesity is a chronic, relapsing, multifactorial disease associated
with numerous health risks and increased mortality [1]. The
prevalence of obesity has risen significantly worldwide, and in
Germany, more than half of the adult population are now
overweight or live with obesity [2]. Despite medical necessity,
access to treatment remains constrained due to limited
treatment options and insufficient reimbursement. Conse-
quently, only a fraction of patients with obesity receive
treatment in Germany [3]. Effective therapies for obesity include
lifestyle interventions that can be digitally implemented [4]. In
2019, Germany introduced digital health applications (“Digitale
Gesundheitsanwendungen” abbreviated in German as DiGA)
into its health care system. DiGAs are medical devices (e.g.,
apps) that help diagnose, monitor and treat diseases with a
digital mode of action. The clinical efficacy of DiGA is evaluated

by the Federal Institute for Drugs and Medical Devices
(Bundesministerium für Arzneimittel und Medizinprodukte
(BfArM)) prior to approval for full reimbursement in statutory
health care [5]. To that end, Oviva Direkt for Obesity (Oviva AG,
Potsdam, Germany), a DiGA for weight management, was
evaluated in a randomized controlled trial, showing 3.2 ± 3.0%
weight loss at 3 months for people with obesity with a body-
mass-index (BMI) of 30–40 kg/m² and a statistically significant
group difference compared to a control group [6]. This study led
to the approval of Oviva Direkt for Obesity for the treatment of
obesity in Germany and its endorsement in the updated German
guideline for the prevention and treatment of obesity [7]. The
aim of the present randomized controlled trial was to evaluate
the efficacy of Oviva Direkt for Obesity at 6 months in people
with obesity with a BMI of 30–45 kg/m². Moreover, the study
sought to assess additional benefits such as quality of life and

Received: 10 April 2025 Revised: 30 October 2025 Accepted: 17 November 2025

1Ambulanzzentrum des UKE GmbH, Endokrinologie, Diabetologie, Adipositas und Lipide, Hamburg, Germany. 2Helmholtz Institute for Metabolic, Obesity and Vascular Research
(HI-MAG) of the Helmholtz Zentrum München at the University of Leipzig and University Hospital, Leipzig, Germany Universität Leipzig, Leipzig, Germany. 3Oviva AG, Berlin,
Germany. ✉email: felix.schirmann@oviva.com

www.nature.com/ijoInternational Journal of Obesity

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-025-01967-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-025-01967-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-025-01967-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-025-01967-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-025-01967-3&domain=pdf
http://orcid.org/0000-0002-7763-1527
http://orcid.org/0000-0002-7763-1527
http://orcid.org/0000-0002-7763-1527
http://orcid.org/0000-0002-7763-1527
http://orcid.org/0000-0002-7763-1527
http://orcid.org/0000-0003-0208-2065
http://orcid.org/0000-0003-0208-2065
http://orcid.org/0000-0003-0208-2065
http://orcid.org/0000-0003-0208-2065
http://orcid.org/0000-0003-0208-2065
http://orcid.org/0009-0004-7805-1112
http://orcid.org/0009-0004-7805-1112
http://orcid.org/0009-0004-7805-1112
http://orcid.org/0009-0004-7805-1112
http://orcid.org/0009-0004-7805-1112
http://orcid.org/0000-0002-0057-902X
http://orcid.org/0000-0002-0057-902X
http://orcid.org/0000-0002-0057-902X
http://orcid.org/0000-0002-0057-902X
http://orcid.org/0000-0002-0057-902X
https://doi.org/10.1038/s41366-025-01967-3
mailto:felix.schirmann@oviva.com
www.nature.com/ijo


food literacy in a broader population, including those with a BMI
of ≥40–45 kg/m².

METHODS
Study design
This study was a prospective decentralized randomized controlled trial
with technology-enabled, remote recruitment, care delivery, and data
collection conducted in Germany. The study’s primary endpoint was
defined as the change in body weight assessed at 6 months of
intervention. The study had a crossover design with participants in the
intervention group continuing to receive the intervention for an additional
6 months (after primary endpoint assessment), whilst participants in the
control group waited to receive the intervention for 6 months and then
received the intervention for 6 months. Further analyses are planned for
both 48 and 96 weeks. The study protocol has been approved by the ethics
committee of the Berlin Medical Association (vote number: Eth-57/23) and
was registered in the German Clinical Trials Register (Registration number:
DRKS00033045). All participants provided written informed consent before
participation, and all procedures were performed in accordance with the
relevant guidelines and regulations.

Study population
Participants were recruited via multiple social media platforms (e.g.,
Facebook, Instagram) and directly via the Oviva website between 27th
November 2023 and 7th March 2024. Participants who met the following
eligibility criteria were included: adults (females, males, non-binary), age
between 18 and 75 years, BMI 30–45 kg/m², with a diagnosis of obesity
confirmed by a physician, ownership of a smartphone compatible with the
Oviva Direkt app, no severe conditions contraindicating lifestyle changes,
and no recent or planned use of weight loss medications. Inclusion criteria
were checked through a pre-screening survey and video consultations
with a medical investigator and the study team. Informed consent was
provided via a digital signing procedure. Included participants were
randomized via stratified block randomization into the intervention group
or control group in a ratio of 1:1. Stratification aimed to ensure that the
influencing variables of sex, age, and BMI were equally distributed in both
study groups. Pre-planned recruitment quotas to ensure even distribution
of participants across the strata were in place. All participants attended five
digital, remote study visits (baseline, week 6, week 12, week 18, week 24)
and filled in digital questionnaires at these timepoints. Participants
received compensation for completing the study visits (electronic vouchers
worth 20 EUR at 3 months and 60 EUR at 6 months).

Digital health application
The digital health application Oviva Direkt for Obesity (Oviva AG, Potsdam,
Germany) is an app-based, multimodal weight management intervention
(targeting diet, physical activity, and disease-related psychological states
and behaviors) in accordance with the German guidelines for the
prevention and treatment of obesity [7]. The Oviva Direkt for Obesity
app is certified as a medical device class IIa and available for iOS and
Android. To ensure participants’ safety and the appropriate use of the
medical device, a certified dietitian checked in with the participants shortly
after they began the therapy and again after 3 months. During the check-
ins, the dietitians addressed potential safety issues and explained the
functioning of Oviva Direkt for Obesity to empower participants to self-
administer the intervention independently. In addition, the dietitians were
available via a reactive private chat.
Oviva Direkt for Obesity is a self-administered, app-based therapy

designed to support participants to achieve clinically meaningful weight
loss. Key intervention elements are self-monitoring, self-management,
education, and feedback (details are provided in Table 1, Fig. 1, and in the
app manual [8]).
The mechanism of action incorporates behavior change techniques

(BCT) that enable behavioral modifications, which in turn drive weight loss
[9]. For example, participants use the photo-based meal logging feature
that documents their meals in a nutrition diary (Fig. 1). The act of meal
logging corresponds to the BCT self-monitoring, which leads to
heightened self-awareness of the types and quantities of food consumed,
which supports participants to make conscious, alternative food choices
[10]. The generated nutrition diary (based on multiple meal logs) digitally
embodies the BCT feedback on behavior, again designed to alter
undesirable dietary intake. Importantly, Oviva Direkt for Obesity has been
continuously improved based on feedback from patients and health care
professionals since the first study on its efficacy [6]. The educational
content was improved for readability and actionability. Calorie-reduced,
lower-carb meal plans including recipes were integrated, and the goal-
setting functionality was upgraded, allowing participants to set and track
therapy-related goals (Fig. 1).
Participants in the control group were eligible for care as usual at their

discretion, which typically consisted of counseling by a general
practitioner, and received access to Oviva Direkt for Obesity at 6 months.

Data collection
Due to the decentralized setup of the study, data were collected remotely
during video calls as well as via electronic questionnaires (provided via
e-mail and personal links). Sociodemographic data, comorbidities, and
concomitant medication were collected at baseline via questionnaires.

Table 1. Overview of intervention elements and recommended use.

Intervention
element

Description Recommended use and examples

Self-monitoring Monitoring via logging of meals, weight, activity,
symptoms, mood, fluid intake and other parameters.
Aggregated logs are presented back as graphical
progress reports.

Specific to the type of log:
• Daily: photo-logs of food.
• Weekly: weight.

Self-management Short-term health-related tasks and goals are
personalized and nudged via app alerts, push
notifications and emails.

Specific to the type of task or goal:
• Daily: drink 2 liters of water per day.
• Weekly: conduct light exercise three times a week.
• Longer-term: personal weight loss goal at 3 months.

Education Multimedia learning content (text, videos, podcasts) on
diet, physical activity, and health-related behaviors is
provided and unlocked upon completion of previous
content (including a quiz).

Completion of the theme-based, weekly-provided content
in any given week:
• Diet: personalized meal plans and recipes, meal frequency.
• Physical activity: movement instructions, value for well-
being and health.

• Health-related behaviors: stress management, emotional
eating, sleep.

Feedback Based on self-monitoring data (see above), personalized
feedback is provided on nutritional intake, weight,
completed self-management tasks and goals.
Achievements are celebrated via gamification.

Specific to type of feedback:
• In-the-moment: recommendation for healthier food
choices upon photo-logging a meal, achieved completion
of the daily step goal is celebrated via animated confetti.

• Longer-term: weight change trajectory in relation to
personal weight loss goal.

All intervention-related goals are personalized.
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Study assistants collected weight data via provided, calibrated digital
scales in supervised study calls via video calls at all measurement time
points (baseline, 6, 12, 18, and 24 weeks). Quality of life and food literacy
data were collected via questionnaires at baseline, 12, and 24 weeks.
Quality of life was assessed with the WHOQOL-BREF [11], consisting of a
score for the four components: physical health, psychological component,
social relationships, and the environmental component. Component scores
had a range of 0 to 100, while the individual questions were scored on a
scale of 1 to 5, with higher values representing a higher quality of life. Also,
question 1 (“How do you rate your quality of life?”) and question 11 (“Can
you accept your appearance?”) of the WHOQOL-BREF were used to assess
the perceived overall quality of life and the acceptance of the physical
appearance of the respondent, respectively. Food literacy was assessed
with the Short Food Literacy Questionnaire (SFLQ; example question: “If I
have questions about healthy eating, I know where I can find information.”)
[12]. A higher SFLQ sum score (range of 0–52) indicated higher food
literacy. All outcome analyses for the data above were prespecified.

Statistical analyses
The primary endpoint was weight loss expressed as a percent change in
body weight at 6 months. The primary analysis population was the
intention-to-treat (ITT) population with missing values imputed using
multiple imputation by chained equations (MICE) to allow for flexible
modeling of missing data with multiple imputations across variable types
while preserving relationships [13]. For the primary endpoint weight
change, a multiple linear regression analysis adjusted for sex, age, BMI
category, baseline weight, comorbidities, and use of concomitant
medication (yes/no) was conducted for comparison between the
intervention and control group after 6 months. The Bonferroni–Holm
procedure was used on each p value for multiple comparisons. Subgroup
analyses (unpowered) were conducted across the three strata (sex, age,
BMI category; using the ITT population) by fitting the regression model to
each stratum of the subgroups. For the secondary endpoint quality of life,
the score for each of the four domains of the WHOQOL-BREF (physical
health, psychological well-being, social relationships, environment) was
calculated, which resulted in scores between 0 (lowest health state) to 100
(perfect state of health) for each domain. For each domain, the difference
in scores between baseline and 6 months was calculated, and a multiple
linear regression model with the adjustments specified above was
conducted, allowing for comparisons between treatment arms. For the
exploratory endpoints (relative and absolute weight change over time,
change in quality of life over time, change in food literacy over time) mixed
effects models for multiple measurements adjusted for sex, age, BMI
category, baseline weight were used. Moreover, a logistic regression model
was employed to identify the proportion of responders—defined as a
decrease in body weight from baseline to 6 months of 5%, 7.5%, or 10%.
Sensitivity analyses were conducted to assess the effect of missing data

and the imputation mechanism on the calculated group effect using the
full analysis set (FAS) population, the complete cases (CC) population, as
well as last-observation-carried-forward imputation (LOCF) and copy-
increments-in-reference imputation (CIR). Sample size was calculated using
a significance level of 0.05, a statistical power of 90%, and an effect size of
d= 0.78 (Cohen’s d; estimated from [6]). An assumed 25% drop-out rate, as
well as augmentation of the sample to allow for sufficient representation
within the strata, yielded a sample size of 160. All statistical analyses were
performed using R Version 4.4.2 and RStudio Version 2024.12.0 + 467.

RESULTS
Study profile
Figure 2 depicts the study flow. A total of 164 patients were
included into the study between January 18, 2024 (first patient
first visit) and March 7, 2024 (last patient first visit). The last
patient completed the 6-month assessment corresponding to
the primary endpoint on September 4, 2024 (last patient
6-month visit). The overall 6-month retention rate was 76%,
with 69% retention in the intervention group and 84% in the
control group.

Baseline data
Baseline characteristics of total study participants (n= 164) are
shown in Table 2. Across both groups, 69 (42%) participants were
female, and 95 (58%) were male. The mean BMI was
37.82 ± 4.25 kg/m², and mean age was 45.92 ± 10.66 years. Due
to recruitment challenges, the pre-planned quota for the age
stratum “61+ years” could not be observed, resulting in a small
sample size in this stratum.

Weight change
At 6 months, the intervention group achieved a mean weight loss
of 5.29% ([95% CI: −6.73% to −3.86%], p < 0.001) compared to
1.76% ([95% CI: −3.10% to −0.42%], p= 0.010) in the control
group (estimated marginal mean difference: −3.53% [95% CI:
−5.16% to −1.91%]; p < 0.001) with a large effect size (d= 0.80,
[95% CI: 0.43–1.19]) (Fig. 3, see Table S1 for the observed,
unadjusted values).
Relative weight loss over time differed between the interven-

tion and the control group at all measurement timepoints (all
p < 0.05; see Table S2). The early divergence between the two
groups indicates that the intervention group achieved a faster and
more substantial weight loss compared to the control group from

Fig. 1 Intervention elements in Oviva Direkt for Obesity.
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the beginning of the study. The intervention’s effect appears
progressive, as weight loss continues to increase over time (Fig. 4).
Absolute weight loss over time showed a corresponding pattern
with statistically significant group differences at all timepoints (all

p < 0.05) and an estimated marginal mean weight loss of −6.98 kg
([95% CI: −8.71 kg to −5.24 kg], p < 0.001) in the intervention
group compared to −1.41 kg ([95% CI: −3.11 kg to 0.28 kg],
p= 0.010) in the control group at 6 months.

Randomised (n=164)

Excluded (n=71)

Excluded (n=1272)
Did not conduct pre-screening call (n=992)
Not eligible after pre-screening call (n=171)
Did not perform pre-screening procedure or 

ineligible based on pre-screening weight (n=62)
Did not perform a screening call (n=47)

Completed pre-screening survey successfully
(n=1507)

Screened (n=235)

Allocated to control group (n=79)Allocated to intervention group (n=85)

Drop-Outs (n=5)Drop-Outs (n=4)

Completed T2 study call (n=67)
Completed T2 ePRO (n=68)

Completed T2 study call (n=59)
Completed T2 ePRO (n=61)

Drop-Outs (n=1)Drop-Outs (n=10)

Completed T3 study call (n=60)
Completed T3 ePRO (n=61)

Completed T3 study call (n=61)
Completed T3 ePRO (n=54)

Drop-Outs (n=0)Drop-Outs (n=0)

Completed T4 study call (n=67)
Completed T4 ePRO (n=67)

Completed T4 study call (n=57)
Completed T4 ePRO (n=58)

Drop-Outs (n=2)Drop-Outs (n=3)

Completed T5 study call (n=66)
Completed T5 ePRO (n=66)

Completed T5 study call (n=59)
Completed T5 ePRO (n=57)

Included in analysis (n=79)
ITT (n=79)

FAS (Primary Endpoint) (n=62)
FAS (Primary and Secondary Endpoint) 

(n=59)
CC (n=48)

Included in analysis (n=85)
ITT (n=85)

FAS (Primary Endpoint) (n=59)
FAS (Primary and Secondary Endpoint) 

(n=51)
CC (n=39)

Fig. 2 Study flow chart. T1= baseline, T2= 6 weeks, T3= 12 weeks, T4= 18 weeks, T5= 24 weeks (primary endpoint), ePRO electronic
patient-reported outcome.
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Regarding response, a logistic regression model identified an
association between treatment arm (intervention vs. control) and
the chance of a clinically relevant weight reduction of at least 5%
at 6 months (OR: 0.04 [95% CI: 0.01–1.14]; p < 0.001). Descriptively,
almost half (49%) of the participants in the intervention group
achieved a weight loss of ≥5%, whereas in the control group, only
4.8% achieved this category. Moreover, in the intervention group
46% achieved ≥7.5% weight loss and 17% achieved ≥10% weight
loss (Table 3).
Subgroup analyses for sex, age, BMI category revealed stable

effects which indicated a uniformly higher weight loss in the
intervention group compared to the control group, including the
group of participants with a BMI of ≥40–45 kg/m² (estimated
marginal mean difference: −3.86%, d= 0.67; p= 0.027) (see Table
S3 in the appendix for details).

Table 2. Baseline characteristics of total study participants (N= 164).

Group

Characteristic Intervention
N= 85 n (%) or
mean ± SD

Control
N= 79 n (%)
or
mean ± SD

Sex

Female 35 (41%) 34 (43%)

Male 50 (59%) 45 (57%)

Age (years)

Mean (SD) 47 (11) 45 (10)

Range 24–69 19–67

Median [IQR] 46 [37–56] 46 [38–52]

Age category (years)

18–40 29 (34%) 25 (32%)

41–60 48 (56%) 49 (62%)

61+ 8 (9.4%) 5 (6.3%)

Ethnicity

Caucasian (European) 72 (91%) 70 (92%)

Latin American 1 (1.3%) 0 (0%)

Mixed 1 (1.3%) 2 (2.6%)

Prefer not to answer 1 (1.3%) 0 (0%)

Unknown 4 (5.1%) 4 (5.3%)

Missing data 6 3

Living in a relationship 63 (79%) 64 (84%)

Missing data 5 3

Education

Secondary school certificate
(Haupt-/
Volksschulabschluss)

2 (2.5%) 4 (5.3%)

Comprehensive school
certificate
(Realschulabschluss/Mittlere
Reife)

18 (23%) 6 (7.9%)

Technical college entrance
qualification (Fachabitur)

6 (7.5%) 6 (7.9%)

High school diploma
(Abitur)

4 (5.0%) 6 (7.9%)

Vocational training
(Berufsausbildung)

27 (34%) 26 (34%)

University degree 23 (29%) 28 (37%)

Missing data 5 3

Employment status

Employed full-time 50 (63%) 52 (68%)

Employed part-time 17 (21%) 14 (18%)

Not gainfully employed 2 (2.5%) 2 (2.6%)

Retired 7 (8.8%) 5 (6.6%)

Unemployed 4 (5.0%) 3 (3.9%)

Missing data 5 3

Smoking

Never 69 (86%) 63 (83%)

Fewer than daily 4 (5.0%) 3 (3.9%)

Daily 7 (8.8%) 10 (13%)

Missing data 5 3

Alcohol consumption (at
least once per month or
more)

53 (66%) 50 (67%)

Table 2. continued.

Group

Characteristic Intervention
N= 85 n (%) or
mean ± SD

Control
N= 79 n (%)
or
mean ± SD

Missing data 5 4

Cannabis use 1 (1.3%) 1 (1.3%)

Missing data 5 3

Height (cm)

Mean (SD) 177 (10) 177 (10)

Range 156–202 152–205

Median [IQR] 177 [169–185] 178
[171–184]

Weight (kg)

Mean (SD) 119 (20) 119 (17)

Range 80–156 79–162

Median [IQR] 117 [105–136] 118
[108–130]

BMI (kg/m²)

Mean (SD) 37.7 (4.3) 37.9 (4.2)

Range 30.0–45.0 30.2–45.0

Median [IQR] 37.7 [34.1–40.9] 37.9
[34.4–41.4]

BMI category (kg/m²)

30–35 27 (32%) 24 (30%)

35–40 31 (36%) 26 (33%)

40–45 27 (32%) 29 (37%)

Comorbidities (at least 1) 56 (66%) 52 (66%)

Hypertension (most
frequent)

34 (40%) 35 (44%)

Arthrosis (2nd most
frequent)

12 (14%) 11 (14%)

Migraine (3rd most
frequent)

2 (2%) 6 (8%)

Co-medication (at least 1) 52 (61%) 48 (61%)

Medication for
cardiovascular diseases (e.g.,
β-Blocker) (most frequent)

29 (34%) 29 (37%)

Psychopharmaceuticals
(2nd most frequent)

6 (7%) 5 (6%)

Analgesics (3rd most
frequent)

2 (2%) 2 (3%)

A. Lautenbach et al.
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Quality of life
Descriptive analyses of the four components of the WHOQOL-
BREF indicated a positive effect in the intervention
group, testified to by positive estimated marginal mean
differences, but no statistical significance was observed
(physical health: 3.77 [95% CI: −0.37 to 8.34], p= 0.148;
psychological component: 6.30 [95% CI: 0.68–12.73],
p= 0.061; social relationships: 4.54 [95% CI: 1.30–11.01],
p= 0.133, environmental component: 2.30 [95% CI: −1.83 to
4.00], p= 0.191). Analyzing the group differences in reported
quality of life over time revealed a statistically significant effect
for the psychological component regarding estimated mar-
ginal mean differences at 3 months (6.86, d= 0.41, p= 0.043)
and 6 months (6.56, d= 0.39, p= 0.014) and for social
relationships at 3 months (9.5, d= 0.44, p < 0.001). No other
statistically significant effects were found for the components.
However at 6 months, participants’ perceived overall quality of
life (question 1 of the WHOQOL-BREF; estimated marginal
mean difference= 0.33, d= 0.40, p= 0.010) and their accep-
tance of their physical appearance (question 11; 0.47, d= 0.51,
p= 0.001) was higher in the intervention group than in the
control group.

Food literacy
Between-group contrasts for food literacy based on the respective
intra-group change from baseline indicated statistically significant
estimated marginal mean differences at 3 months (3.30%,
d= 0.59, p < 0.001) and 6 months (2.77%, d= 0.49, p < 0.001),
indicating improved food literacy in the intervention group. A
higher baseline score was significantly associated with a smaller
change in food literacy over time (p < 0.001).

Sensitivity analyses
Sensitivity analyses for the primary endpoint indicated that the
estimated marginal mean difference between groups was robust
regarding missing data (FAS: −4.27%, d= 1.28, p < 0.001; CC:
−4.24%, d= 1.29, p < 0.001) and imputation mechanisms (LOCF:
−2.76%, d= 0.83, p < 0.001; CIR: −2.91%, d= 0.66, p < 0.001).

DISCUSSION
The digital health application Oviva Direkt for Obesity demon-
strated efficacy in achieving clinically relevant weight loss (>5%) in
people with obesity at 6 months, as well as improvements in food
literacy and nuanced improvements in quality of life. The control
group, receiving only care as usual, showed only a small, clinically
irrelevant decline in weight. The early and sustained divergence in
weight loss between the intervention and control groups indicates
early and sustained effects of the intervention. The observed
weight loss was clinically meaningful as stipulated in the German
guidelines for the prevention and treatment of obesity that define
a weight loss of at least 5–10% at 6 to 12 months as a goal—with
higher recommended weight loss for patients with a BMI ≥ 35 kg/
m² [7]. Clinically meaningful weight loss is associated with a
variety of health benefits, such as a reduction of cardiometabolic
risk [14, 15]. Regarding the magnitude of the weight loss, the
guidelines state that 2–3 kg for patients with a baseline BMI of
27–35 kg/m² can be achieved when treated by general practi-
tioners, including personalized recommendations and information
brochures [16]. In this study, the average weight loss was −6.98 kg
(95% CI: −8.71 to −5.24 kg) for patients with a baseline BMI of
30–45 kg/m². Comparing the magnitude of the achieved weight

Fig. 3 Weight change (%) at 6 months (i.e., 24 weeks) (primary
endpoint).

Fig. 4 Weight change (%) over time. Estimated marginal means
(EMMs) for percent change in body weight over time in the
intention-to-treat (ITT) population (exploratory endpoint; data in
Table S2).

Table 3. Proportion of participants with weight change of at least 5%,
7.5% or 10% (ITT) at 3 and 6 months.

3 Months

Group Weight
loss ≥%-
threshold

Weight
loss= 0
or <%-
threshold

Weight
gain

≥5%

Intervention 21 (34%) 40 (66%) 0 (0%)

Control 4 (6.8%) 52 (88%) 3 (5.1%)

≥7.5%

Intervention 6 (9.8%) 55 (90%) 0 (0%)

Control 2 (3.4%) 56 (95%) 1 (1.7%)

≥10%

Intervention 1 (1.6%) 60 (98%) 0 (0%)

Control 1 (1.7%) 57 (97%) 1 (1.7%)

6 Months

Group weight
loss ≥%-
threshold

weight
loss= 0
or <%-
threshold

weight
gain

≥5%

Intervention 29 (49%) 28 (47%) 2 (3.4%)

Control 3 (4.8%) 55 (89%) 4 (6.5%)

≥7.5%

Intervention 27 (46%) 31 (53%) 1 (1.7%)

Control 3 (4.8%) 58 (94%) 1 (1.6%)

≥10%

Intervention 10 (17%) 49 (83%) 0 (0%)

Control 1 (1.6%) 61 (98%) 0 (0%)
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loss with other smartphone interventions is challenging due to
their heterogeneity and variations in research methods employed
[4]. However, Antoun et al. [17] state in a systematic review that
the average weight loss for smartphone app-based interventions
at 6 months was –2.80 kg (95% CI –3.03 to –2.56 kg), indicating
that participants in the present study lost around −5 kg more
weight. Moreover, the observed large effect size in this study
(d= 0.81 [95% CI: 0.43–1.19]) and the response rate of 49% of
participants achieving ≥5% weight loss testify to the practical
significance of the weight loss outcome. Importantly, more direct
comparisons are possible: In a trial on another digital health
application for weight management, which used patient-reported
data as weight outcomes, participants in the intervention group
lost on average −7.75% (95% CI: −9.66% to −5.84%) after
12 months [18]. Furthermore, a previous RCT with an earlier
version of Oviva Direkt for Obesity yielded 3.2 ± 3.0% weight loss
at 3 months for people with obesity with a BMI of 30–40 kg/m² [6].
In the present study, weight loss at 3 months was 4.07% (see Fig. 4
and Table S2) for people with obesity with a BMI of 30–45 kg/m²,
which may be a result of improvements made to the intervention
in the time between the trials.
The robustness of the outcomes is bolstered by the consistent

results of the subgroup analyses (unpowered) across the sample
strata. Notably, the group of participants with a BMI of ≥40–45 kg/
m² also achieved relevant weight loss, pointing to the efficacy of
the intervention across all BMI categories researched in this study.
Moreover, results from the responder analyses indicated that the
treatment effect unfolded over time. For example, the number of
patients responding with 7.5% weight loss increased from 9.8% at
3 months to 46% at 6 months. While there were early responders,
a majority of the patients profited from sustained treatment,
buttressing the beneficial effect of extended treatment from 3 to
6 months.
Additionally, improvements in perceived quality of life and

acceptance of physical appearance were observed. Descriptive
quality of life outcomes for the four components of the WHOQOL-
BREF at 6 months uniformly indicated improvements in the
intervention compared to the control group, but did not reach
statistical significance. However, when analyzing changes over
time improvements in the psychological component were
apparent. The obtained mixed results could indicate a lack of
sensitivity of the used questionnaire to the intervention under
scrutiny. For example, the environmental component of the
WHOQOL-BREF contains questions on available means of trans-
portation and living conditions, which are unlikely to be impacted
by a weight management intervention. Food literacy, a factor
more indicative of the intervention at hand, improved over time,
suggesting holistic treatment benefits beyond weight loss [19].
This improvement may lead to healthier eating behaviors and
more effective self-management, which over time may contribute
to reduced risk of obesity-related complications and chronic
conditions, potentially lowering healthcare utilization [20]. The
interrelation of weight loss, quality of life, and food literacy
warrants further investigation to explore their temporal sequence,
positive association, or even potential causation, as their interplay
remains unclear.
A strength of this study was the decentralized setup, enabling

Germany-wide recruitment of participants, and thus the repre-
sentativeness of the sample. The remotely supervised data
collection ensured data integrity and quality while limiting the
burden on participants by making the need for study center visits
redundant. Moreover, 58% of the participants were male, a
peculiarity in weight management studies. A limitation of the
study was the sole inclusion of participants in Germany and the
small number of participants aged 61+, limiting generalizability.
Moreover, effective blinding regarding the treatment assignment
of participants in the intervention and control groups was not
possible due to the nature of the intervention.

CONCLUSION
This study adds to the growing body of research on the efficacy of
digital health applications for weight management. Due to their
scalability and comparatively low cost, such interventions can be a
meaningful therapy to support the rising number of people with
obesity. As digital health applications are established and
reimbursed in Germany, their increased utilization can address
the unmet therapeutic needs of patients with obesity. Further
research is needed to examine the longer-term efficacy of digital
health applications for weight management, their effectiveness in
real-world care, potential effects of adherence, as well as the
patient-treatment fit of such interventions.
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