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Background The increasing prevalence of lifestyle-
driven metabolic disorders poses a heavy burden on the 
healthcare system. Several low-cost, easily accessible, and 
effective weight loss interventions are being developed to 
improve this situation. Waya is one such German digital 
application that guides users to reach their desired weight 
in a healthy manner, by monitoring their eating habits and 
physical activity levels. In this retrospective real-world 
observational pilot study, we aimed to identify if the use 
of Waya helps in reducing weight as intended and the 
underlying factors associated with it.

Methods Data from healthy overweight or obese 
participants who provided their weight information and 
answered the short form of the Weight Efficacy Lifestyle 
Questionnaire and the International Physical Activity 
Questionnaire activity questionnaires once before the 
completion of the first module (baseline) were compared 
with data provided after the beginning of the last module. 
Age and sex-based distribution were studied and the 
correlation between nutrition, physical activity, and weight 
was analyzed.

Results Waya participants showed an improvement in 
nutritional behavior, physical activity levels, and weight 
reduction compared with baseline. These changes were 
independent of age and sex. Weight loss mainly correlated 
with improvements in nutritional behavior but not physical 
activity.

Conclusion The results from our pilot study showed 
that Waya is beneficial in bringing about short-term weight 
loss mainly through behavioral changes in nutrition. 
Although physical activity levels improved, its influence 
on weight loss was not apparent. Cardiovasc Endocrinol 
Metab 11: 1–11 Copyright © 2022 The Author(s). 
Published by Wolters Kluwer Health, Inc.
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Introduction
The prevalence of lifestyle-associated disorders such as 
obesity is a key issue facing many individuals both within 
Germany [1] and across the globe [2]. The WHO recom-
mends that adults between the age of 18–64 should do at 
least 150–300 min of moderate-intensity aerobic physical 
activity or at least 75–150 min of vigorous-intensity aer-
obic physical activity per week [3]. Despite these guide-
lines, approximately 31% of adults falling within this 
category do not achieve sufficient levels of recommended 
physical activity, resulting in a pandemic of physical 
inactivity phenomenon [4], with a 2016 publication esti-
mating that physical inactivity costs global healthcare 
systems approximately $53.8 billion annually [5].

Increased levels of physical exercise alongside reduced 
energy intake are two of the most common behavioral 

changes adopted by those aiming to reduce their body 
weight [6], alongside other behavioral changes including 
self-monitoring [7,8] and a reduction in alcohol consump-
tion [9]. Existing data suggest that an increase in physical 
activity and improvement in dietary habits can encourage 
weight loss for an individual looking to reduce their BMI 
[4,6,10,11].

With many individuals experiencing a drop in physical 
activity levels due to the ongoing COVID-19 pandemic 
[12], fitness apps have gained more popularity than ever 
before. A growing body of evidence suggests that these 
interventions might be more effective in helping users 
reach their weight loss goals when compared with tradi-
tional forms of counseling [13]. Self-monitoring, although 
a relatively recent development, has been increasingly 
integrated into behavioral weight loss apps [14]. The rel-
ative ease with which users can incorporate dietary and 
lifestyle guidance into their day-to-day lives appears to 
be an appealing aspect of such mobile apps, along with 
a perceived ‘gamification’ of an individual’s approach to 
their health [15,16]. Existing data suggest that users are 
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drawn to the achievement-related features (such as goal 
setting or monitoring) used in fitness apps, which might 
be seen as difficult to measure or mimic in nonapp-based 
approaches to weight loss [16], alongside the potential 
social factors found to be associated with continued and 
consistent use of such apps [15], offering an additional 
form of motivation, which might not be present in tradi-
tional forms of physical activity.

In the current retrospective real-world observational 
pilot study, we focused specifically on users of Waya, a 
Germany-based digital companion app that aims to help 
users reach their goal weight by self-monitoring their 
current lifestyle habits, whereas it also offers nutritional 
and physical activity guidance and advice. We aimed to 
determine whether Waya functions as intended in terms 
of reducing the weight of its users while analyzing the 
implications of age and sex. Assessing improvements in 
nutritional habits and activity levels using standardized 
questionnaires, we also aimed to study if these factors 
were associated with weight loss.

Methods
Data source
Waya is a smartphone application that guides users to 
lose weight in a healthy manner. It is a collection of 10 
interactive course units (modules) with dietary sugges-
tions from experienced nutritionists alongside relevant 
educational content [17]. As users follow the course, 
they can monitor their progress by setting personalized 
goals, such as drinking 2 l of water per day, exercising 
for at least 15 min each day, or creating any other goal 
or challenge of their choice and regularly answering 
questionnaires.

Study design and participants
This observational pilot study included Waya users 
who registered between 1 May 2020 and 12 October 
2021 and who provided their consent for use of their 
demographic and health-related data for scientific 
purposes were considered for our study. Due to the 
retrospective nature of analysis, ethical approval was 
waivered for this study. The basic inclusion criteria for 
participants were as follows:

(1) Age 18–85 years
(2) Consent for health data usage and scientific evaluation

Further selection criteria were defined based on each 
part of the data analysis.

Data collection
During the initial onboarding phase before the course 
content was shown, demographic data (such as weight, 
height, and age) of participants were collected via a chat-
bot, a software application that initiates a human-like 
text conversation. The nutrition and physical activity 
questionnaires (see ‘Eating self-efficacy measurement’ 

and ‘Measurement of physical activity’ sections) were 
alternatively displayed every 7  days as a series of mul-
tiple-choice questions. Each participant could choose 
one response per question. The corresponding response, 
question, and time stamp were recorded. All data were 
collected, stored, and processed in a general data protec-
tion regulation-compliant manner. In case a participant 
answered a questionnaire more than once during module 
1 of the course content, the earliest response was short-
listed. On the other hand, if a participant answered a 
questionnaire more than once during module 10 (the last 
module of the course), the latest response was shortlisted 
and used for analysis.

Eating self-efficacy measurement
The short form of Weight Efficacy Lifestyle Questionnaire 
(WEL-SF) was used to measure eating self-efficacy. It is a 
subset of eight items from the original 20-item question-
naire designed to measure self-confidence for controlling 
eating behavior in different situations [18,19]. Each item 
is rated on a scale of 0–9, where 0 indicates ‘not confident 
at all that I can resist overeating’ and 9 indicates ‘very 
confident that I can resist overeating’. Each study partici-
pant receives a total score between 0 and 72, with higher 
scores representing a greater capability of controlling eat-
ing behavior.

Measurement of physical activity
The extent of physical activity was measured using 
the short form of International Physical Activity 
Questionnaire (IPAQ-SF) [20]. It assesses the time spent 
on vigorous activities (like heavy lifting, digging, aer-
obics, or fast cycling), moderate activities (like carrying 
light loads or cycling at a regular pace), walking, and sit-
ting in the last 7 days, using a set of seven questions. The 
standard IPAQ Research Committee guidelines were fol-
lowed to process, clean, and truncate data [21]. In sum-
mation, they were as follows:

(1) Any activity value less than10 mins/day was recoded 
to ‘zero’

(2) Total activity (sum of walking, moderate and vigor-
ous activities) greater than 960 mins/day (>16 h) was 
excluded from analysis

(3) Any activity values greater than 180 mins/day (>3 h) 
were recoded to 180 min

After processing the responses, the metabolic equivalent 
task (MET) for each type of activity and the total physi-
cal activity score were calculated based on the following 
formulae:

(1) Walking MET (mins/week)  =  3.3  ×  walking min-
utes × walking days

(2) Moderate MET (mins/week) = 4 × moderate-intensity 
activity minutes × moderate-intensity activity days

(3) Vigorous MET (mins/week) = 8 × vigorous-intensity 
activity minutes × vigorous-intensity activity days
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Total physical activity MET (mins/week)  =  Walking 
MET + Moderate MET + Vigorous MET

One MET is equal to the energy consumed during rest 
(3.5 ml O

2
 kg−1 min−1) [22]. As the values suggest, higher 

activity minutes indicate a good level of physical activity. 
The sitting minutes were separately assessed.

Data processing and analysis
Data processing and analysis were performed using R [version 
4.0.3, Boston, Massachusetts, USA (2020-10-10)]. We divided 
our analysis into three parts. In the first part, we evaluated the 
change in nutrition score, physical activity minutes, and weight, 
between the start and end of the course. In the second part, 
we further studied the age and sex-based differences in these 
values, and finally, we assessed probable correlations between 
weight loss and nutrition, and weight loss and physical activity. 
To appropriately evaluate weight differences in our study, the 
BMI of each participant was calculated using the formula:

BMI =
body weight(kg)
height̂ 2(m2)

This parameter was used for all weight-related analyses 
in our study.

Part 1: nutritional behavior, physical activity, and BMI 
changes among participants
In order to evaluate changes in nutritional behavior, phys-
ical activity, and weight of participants between the start 
and end of the course, we compared corresponding val-
ues before the completion of the first module (baseline 
values) with values during the course of the 10th module. 
The inclusion criteria for participants were as follows:

(1) Completed nine modules and started the last module
(2) Height information is provided at least once during 

the course and weight information is provided before 
the start or during module 1, and during module 
10 or after module 10. Participants with a baseline 
BMI ≥ 18.5 were considered for the study (OR)

(3) Each questionnaire (nutrition or physical activity) 
was duly completed at least once within a 7-day time 
period before the start or during module 1 and dur-
ing module 10 or after module 10. Participants with 
skipped entries were excluded

The difference in BMI, total nutrition score, and total phys-
ical activity and sitting minutes between module 1 and 
module 10, and their corresponding medians were calcu-
lated. The overview of the study participants is shown in 
Table 1. 

Part 2: age and sex-based differences in nutri-
tional improvement, increase in physical activity and 
decrease in BMI (weight loss)
To analyze age-based differences in nutritional behavior, 
physical activity, BMI at baseline and the end (during 

module 10) of the program, increase in total nutrition 
score, and total physical activity minutes, as well as 
decrease in BMI for every participant, were calculated. A 
scattered plot of these parameters with respect to age was 
then plotted and analyzed. For sex-based studies, partic-
ipants were grouped based on sex. The mean increase in 
total nutrition score and total physical activity minutes, as 
well as mean decrease in BMI per group, was calculated, 
and their effect was further analyzed.

Part 3: correlation analysis
To analyze the correlation between weight and nutrition 
as well as weight and physical activity, decrease in BMI, 
increase in total nutrition score, and total physical activ-
ity minutes of chosen participants between module 1 and 
module 10 were used, respectively. Participants were con-
sidered for analysis only if they reported the correspond-
ing parameters of study before the completion of the first 
module and during the course of the 10th module.

Statistical methodology
Statistical analysis was performed using R [version 4.0.3 
(2020-10-10)]. Reliability of questionnaires was evaluated 
using Cronbach’s alpha. All variables in part 1 of the analy-
sis were represented as median with 95% confidence inter-
val (CI). The normality of these variables was tested using 
Shapiro–Wilk’s test. Wilcoxon signed-rank test was used to 
calculate differences between module 1 and module 10 for 
variables that were not normally distributed. The correla-
tions between weight and nutrition, weight and physical 
activity, and correlations between age and all aforementioned 
parameters were determined using Kendall’s rank correla-
tion. Kendall’s τ

b
 coefficient can assume a value between 

−1 and +1 [23]. A value close to −1 suggests a negative corre-
lation, +1 suggests a positive correlation, and 0 indicates no 
correlation was observed. To identify significant sex-based 
differences, Welch one-way analysis of variance (ANOVA) 
was performed [24,25]. In each case, the F-score, degrees of 
freedom (df), and P-value were computed. Finally, a mul-
tivariate linear regression model was used to identify any 
significant impact between physical activity and nutrition 
combination and weight. A CI of 95% was utilized through-
out the study; therefore, a P-value < 0.05 was considered to 
be statistically significant.

Results
We divided our analysis into three parts. First, we exam-
ined any perceived change in nutritional behavior, physi-
cal activity levels, and BMI of study participants; second, 
we assessed age and sex-based differences in these 

Table 1 Overview over study participants

Study focus Total number of users Average age Male users Female users

Nutritional behavior 58 51 11 47
Physical activity 341 48 53 288
BMI changes 123 49 21 102
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effects; and finally, we examined the potential correla-
tion between nutritional behavior, physical activity, and 
weight.

Nutritional behavior, physical activity, and BMI changes 
among participants
To identify if the app yielded the desired outcome, we 
first compared nutritional behavior, physical activity, and 
BMI at the beginning of module 1 with the correspond-
ing values of module 10.

Nutritional behavior
The WEL-SF eating self-efficacy questionnaire 
demonstrated good internal consistency (Cronbach’s 
alpha  =  0.81 during module 1 and 0.94 during module 
10). A total of 58 participants, 47 (81.03%) females and 
11 (18.97%) males answered the entire questionnaire at 
least once before the completion of module 1 (baseline) 
and once after the beginning of module 10. On average, 
they took 67.5 days from the start of module 1 to begin 
the last module. At baseline, the median total nutrition 
score was 34.5. During module 10, this score significantly 
increased to 54 (P < 0.0001; Fig. 1). As a result, the nutri-
tional behavior of participants (i.e. their urge to overeat) 
improved over the course of 10 modules.

Physical activity
The short form of the physical activity questionnaire 
demonstrated acceptable internal consistency (Cronbach’s 
alpha  =  0.511 during module 1 and 0.595 during module 
10). A total of 341 participants, 288 (84.46%) females and 
53 (15.54%) males answered this questionnaire entirely, at 
least once before the completion of module 1 and once after 
beginning module 10. On average, they took 71.67 days from 
the start of module 1 to begin the last module. At baseline, 
the median physical activity score was 2772 MET minutes 
per week. This value significantly increased to 3942 MET 
minutes per week, during module 10 (P < 0.0001; Fig. 2a). 
Simultaneously, we also observed a decrease in the median 
minutes per week spent sitting. As shown in Fig. 2b, the 
minutes per week spent sitting reduced from 420 to 300 at 
module 10 (P < 0.0001).

We further examined individual activity domains – walk-
ing, moderate and vigorous activity as categorized by the 
questions. As shown in Fig. 3a, the median walking MET 
minutes per week remained unaltered from baseline (990 
vs. 1056 at module 10; P = 0.117). However, a significant 
increase in the median moderate activity MET min-
utes per week from baseline to module 10 (480 vs. 960 
at module 10; P < 0.0001; Fig. 3b) as well as an increase 
in the median vigorous activity MET minutes per week 
from baseline to module 10 (720 vs. 1200 at module 10; 
P < 0.0001; Fig. 3c) was observed. Overall, we observed 
considerable improvement in the physical activity lev-
els as users spent more time in moderate and vigorous 
activities.

BMI
One hundred and twenty-three participants, 102 
(82.93%) females and 21 (17.07%) males updated their 
weight information at least once before the completion 
of module 1 and once during or after the completion of 
module 10. On average, they took 47.62  days from the 
start of module 1 to begin the last module. At baseline, 
13 had a normal BMI, 66 were overweight, and 44 were 
obese. The median weight and BMI of participants were 
82 kg and 28.69 kg/m2, respectively. During module 10, 
the median weight (Fig. 4a) and BMI (Fig. 4b) signifi-
cantly decreased to 79 kg and 27.96 kg/m2, respectively 
(P  <  0.0001). Therefore, we observed a considerable 
reduction in weight as well as BMI over the course of 10 
modules.

Differences in nutritional behavior, physical activity, 
and BMI based on age and sex
We further investigated whether these significant changes 
in nutritional behavior, physical activity, and BMI can be 
stratified based on age and sex.

Age-based differences
We studied the correlation between age and nutritional 
behavior, physical activity, and BMI, using Kendall rank 
analysis. As shown in Fig. 5, the slope of the regression 
line indicated no clear or apparent correlation between 
age and nutrition score (τ

b
 = −0.028; P = 0.62).

Similarly, the slope of the regression line showed no clear 
or apparent correlation between age and physical activity 
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Improvement in nutritional behavior among Waya participants. The 
bar graph above depicts difference in the median total nutrition 
score before/during module 1 (baseline) and module 10 (n = 58; 
****P < 0.0001).
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score (τ
b
 = −0.0307; P = 0.2002; Fig. 6), and age and BMI 

(τ
b
 = 0.015; P = 0.399; Fig. 7).

Sex-based differences
To determine sex-based differences, we studied the 
correlation between sex and nutritional behavior, phys-
ical activity, and BMI, using Welch one-way ANOVA. 
As described from the sections ‘Nutritional behavior’ to 
‘BMI’, we observed a high proportion of females using 
Waya in comparison to males. As shown in Fig. 8a–c, the 
improvement in the nutritional score (F = 0.04; df = 12.3; 
P = 0.84), physical activity (F = 0.9; df = 73.5; P = 0.345) 

as well as weight (F = 1.61; df = 22.4; P = 0.218) remained 
the same between females and males. Further large-scale 
studies may be required to validate the effect of sex.

Correlation analysis
Although diet and physical activity are well-known con-
tributing factors to weight, in the last part of our study, we 
sought to determine whether these factors are associated 
with weight loss using Kendall rank analysis. As shown in 
Fig. 9a, the slope of the regression line indicated a signif-
icant correlation between nutrition and BMI (τ

b
 = 0.294; 

P = 0.0042), in our cohort.
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Fig. 2

Increase in physical activity among Waya participants. (a) Difference in the median total physical activity minutes/week during module 1(baseline) 
and module 10 (n = 341; ****P < 0.0001) (b) Difference in the median sitting minutes/week during module 1 (baseline) and module 10 (n = 341; 
****P < 0.0001).
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Change in individual activity domains. (a) Difference in the median walking minutes/week during module 1(baseline) and module 10 (n = 341; 
P = 0.117). (b) Difference in median moderate activity minutes/week during module 1(baseline) and module 10 (n = 341; ****P < 0.0001). (c) 
Difference in median vigorous activity minutes/week during module 1(baseline) and module 10 (n = 341; ****P < 0.0001).
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However, we did not observe any apparent correlation 
between physical activity and BMI (Fig. 9b; τ

b
 = 0.037; 

P  =  0.2777), or physical activity and nutrition (Fig.  10; 
τ

b
 = 0.037; P = 0.3717). Furthermore, a multivariate model 

including weight, physical activity, and movement in turn 
did not show any significant effects (data not shown). As a 
result, it can be postulated that the weight loss observed 
in our cohort is more likely due to changes in nutritional 
behavior rather than physical activity.

Discussion
Over the past decades, the prevalence of overweight 
and obesity has increased rapidly worldwide [26–28]. 

Lifestyle-associated disorders such as obesity are 
associated with increased prevalence of major health 
conditions, including cardiovascular disease, diabetes, 
hypertension, as well as increased cardiovascular mor-
tality and incident diabetes risk [29–32]. In Germany, 
two-thirds of men (67%) and half of women (53%) are 
overweight [1], often resulting in major health condi-
tions. This not only leads to a financial burden of the 
state but also increases the stress on the health sys-
tem. Since self-monitoring health applications – like 
Waya are becoming increasingly more popular than 
traditional forms of counseling [13], it is important to 
understand whether these types of interventions can 
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Weight loss and BMI reduction among Waya participants. (a) The bar graph above shows differences in median weight during module 1(baseline) 
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support patients on their path of losing weight and 
becoming healthier, thereby reducing their risk for 
major health conditions like cardiovascular disease.

In this pilot study, we aimed to assess if participants 
using Waya showed improvements in their nutritional 
behavior, physical activity levels, and, consequently, 
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Age-based differences in physical activity behavior. The scattered plot above illustrates the correlation between physical activity and age. Each dot 
represents a participant (n = 341). The solid red line indicates the regression line (τ

b
 = −0.0307; P = 0.2002).
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weight reduction. Among those who completed the 
course, we observed a significant improvement in 
resisting the urge to overeat and an increase in the 
physical activity levels. This was accompanied by sig-
nificant weight reduction. These changes were inde-
pendent of age and sex. In our cohort, weight loss was 
predominantly associated with a disciplined nutri-
tional lifestyle rather than enhanced physical activity. 
These results suggest that Waya functions as intended 
in improving the lifestyle of its users.

Recently, several mobile applications have been devel-
oped for weight loss/management. Most focus on physi-
cal activity, nutrition, as well as behavioral changes (e.g. 
recording/monitoring of exercise, calorie intake, setting 
daily goals, etc.) [33]. Proof-of-concept and effectiveness 
studies of such applications presented promising results. 
A randomized control trial of SmartCare services (an 
app that remotely monitors physical activity levels and 
weight, and provides expert feedback on the kind of diet 
and exercises to be followed) showed significant weight 
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(τ

b
 = 0.037; P = 0.2777). Each dot represents a participant. The solid red line indicates the regression line.
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reduction in participants with metabolic syndrome in 
the app group compared with control group [34]. A 
meta-analysis review of 12 different controlled studies 
(including general, overweight, and obese adults or chil-
dren) showed that mobile apps with one or more of the 
aforementioned features were effective in reducing body 
weight and BMI, but were not effective in increasing 
physical activity levels [35]. Another systematic review 
of 39 digital behavioral weight loss studies found digital 
self-monitoring in overweight and obese patients to be 
linked to weight loss in 74% of cases [8]. Overall, these 
studies highlight the importance of physical activity, 
nutrition, and self-monitoring to successfully achieve 
weight reduction.

As with other apps, the Waya app analyzed as part of this 
pilot study focused on self-monitoring and behavioral 
changes in diet and physical activity. It provided knowl-
edge from experts, monitored a participant’s urge to over-
eat and his/her activity levels, and regularly reminded 
users about their personally set diet and fitness goals. 
Similar to other studies discussed here, users of this 
app showed a significant weight loss even within a short 
period of time (an average of 1.5–2 months from the first 
to the last module). Of 123 participants who reported their 
weight, we observed clinically relevant weight reduction 
(3% or more reduction from the baseline [11,36]) in 63 
participants (51%). We believe that a longer time period 
(at least 6 months) may be required to achieve a healthy 
and gradual weight reduction in most participants.

Even though nutrition and physical activity are two 
important factors modulating weight, we found it essen-
tial to study their interaction. In our cohort, nutrition (a 
disciplined eating behavior) was associated with weight 
loss; however, physical activity was not. These results 
partially agreed with existing literature. A preliminary 

study of a 28-day eating intervention app that targeted 
craving-related eating showed a significant reduction in 
self-reported overeating among 64 obese/overweight par-
ticipants, who completed the intervention within a span 
of 3  months. This reduction in overeating was associ-
ated with weight loss [37]. A larger cross-sectional study 
in 2932 obese participants who completed an online 
survey about eating, food craving, as well as all other 
demographic parameters also recognized an association 
between controlled eating and weight loss [38]. Our 
results fall in line with previous findings in underpinning 
the role of restricted eating in weight loss.

In the case of physical activity and its correlation with 
weight loss, our observations seem to deviate from the 
literature. A number of historic randomized control trials 
have highlighted the role of physical activity on weight 
loss in overweight individuals. Most of these ranged 
between 4 and 16 months [39]. Extended periods of aer-
obic exercise alone (10 months) have also been proven 
to be appropriate to achieve clinically relevant weight 
loss [40]. A previous meta-analysis study analyzed the 
difference in weight loss between diet-only, physical 
activity-only, and combined behavioral weight manage-
ment programs (BWMP) that included both. Pooled anal-
ysis of six studies showed similar weight loss within the 
diet-only and BWMP groups at 3–6 months. However, a 
greater weight loss in the BWMP group was observed at 
12 months. Similar pooled analysis of five studies showed 
greater weight reduction in the BWMP group compared 
with the physical activity-only group even at 3–6 months. 
Therefore, ‘diet alone’ could be effective in promoting 
weight loss in the short term in overweight/obese partici-
pants, but ‘physical activity-alone’ may not [41]. Although 
we observed an improvement in physical activity levels, 
its contribution to weight reduction was not apparent 
within a span of 1.5–3  months. In combination with a 
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Correlation between physical activity and nutrition. The scattered plot above illustrates the correlation between physical activity and BMI. Each dot 
represents a participant (n = 37; τ

b
 = 0.037; P = 0.3717). The solid red line represents the regression line.



10 Cardiovascular Endocrinology & Metabolism 2022, Vol 11 No 3

restricted diet, we may require extended time periods to 
observe the benefits of physical activity on weight loss 
(an aspect that was not covered in our study protocol) as 
observed in previous studies. Additional long-term anal-
ysis with a larger sample size may be needed to further 
validate these effects in our cohort.

Physical inactivity is associated with an increased risk of 
type 2 diabetes [42], cardiovascular disease, and certain 
types of cancer [43,44]. On the contrary, physical activ-
ity reduces the risk of cardiovascular diseases and mor-
tality [45], and has a positive long-term effect on weight 
gain, obesity, coronary heart disease, type 2 diabetes, as 
well as dementia, and Alzheimer’s disease [46]. Several 
studies have now shown that the pandemic restric-
tions have resulted in a disruption of physical activity 
[47]. A meta-analysis performed by Wunsch et al. [48] 
demonstrated that more than half of the analyzed stud-
ies reported an overall decrease in physical activity, but 
more importantly that most self-reported and all device-
based measurement methods showed a reduction in 
physical activity. Although we were not able to show the 
direct effect of physical activity on weight loss itself, our 
cohort using the Waya app showed an increase in physical 
activity independent of age and sex, although pandemic 
restrictions were in order. This highlights the positive 
impact of a digital health companion.

The beneficial effects of Waya on nutritional behavior, 
physical activity, and weight loss were similar across 
age groups and sex. A recent study of obese individuals 
showed that age does not influence weight loss through 
lifestyle modifications, especially in a hospital-based 
service set-up [49]. Our pilot study further extends this 
idea to a mobile app-based lifestyle modification in 
healthy, overweight, and obese individuals. Furthermore, 
although the app was intended to be used by both men 
and women, a larger proportion of women used this digital 
companion in comparison with men. Keeping this bias in 
mind, our study showed similar effects in weight loss, and 
nutritional and physical activity behavior. Existing data 
might suggest that women are more proactive in terms 
of exploring and using self-care apps compared with men 
[50]. Sex stereotype pressure could be one of the reasons 
for this bias. Considering the self-monitoring nature of 
this app, it is unsurprising to observe more women using 
it than men.

Limitations of the study
Although our preliminary findings helped in identify-
ing the characteristics of Waya users and the benefits of 
using this app, we did have certain limitations. First, the 
absence of a parallel control group restricted us from fur-
ther confirming our findings. Second, as many participants 
were still in progress through the course modules and as 
some did not provide/complete the necessary parameters 
of interest, the number of participants included in this 

study was limited. Third, due to the retrospective nature, 
we also could not calculate effect size. Finally, we did 
not analyze other characteristics such as genotype, other 
preexisting conditions, medications, diet differences, and 
psychosocial factors that may influence weight loss.

Conclusion and Outlook
Our pilot study highlighted the role of a self-monitor-
ing digital companion such as Waya in bringing about 
significant weight reduction not just in overweight and 
obese individuals, but also in those with a normal BMI. 
Restricted eating (reducing the frequency of binge eat-
ing) may be promising to achieve weight loss within a 
short period of time. These findings show that digital 
health companions can indeed support users in mak-
ing healthier choices regarding nutrition and exercise, 
thereby supporting the weight loss process. Improving 
and monitoring these factors will contribute to reducing 
cardiometabolic diseases and could, therefore, present a 
valuable addition to traditional counseling.

The heterogeneity between the study populations, type 
of diet and physical activity, and duration of study lim-
its comparison across populations. This necessitates the 
need for further long-term studies in the direction of diet 
restriction, enhanced physical activity, and their combi-
nation. It would be very interesting to assess the long-
term consequences of such self-monitoring apps not just 
in overweight and obese individuals but in the general 
population as well.
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