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ABSTRACT

Introduction Insufficient physical activity is one of

the most important risk factors for non-communicable
diseases. Physical activity should therefore be intensively
promoted in all age groups. Several trials suggest that

it can be effectively increased through smartphone
interventions.

However, few of the smartphone-interventions available on
the market have been scientifically evaluated. Therefore,
the described study aims to assess the short-term and
long-term effects of the smartphone intervention ‘VIDEA
bewegt’ to increase physical activity. The trial is designed
as a single-armed observational trial to assess effects
under real-life conditions.

Methods and analysis The intervention consists of

the smartphone-application ‘VIDEA bewegt’, which is a
video-based preventative programme to improve physical
activity in everyday life. The application contains several
features and components including educational videos,
documentation of activity and motivational exercises. A
sample size of at least 106 participants is aimed for.

The primary objective of this study is to determine the
effect of the application on physical activity in German
adults. Secondary objectives are to evaluate the self-
efficacy, health-related quality of life and usability of
‘VIDEA bewegt’'.

Data collection is based on online questionnaires, as well
as system-internal recorded data.

Changes of outcomes from baseline to programme
completion and follow-up will be calculated.

Ethics and dissemination The Ethics Committee of

the Technical University Dresden approved the study on
25 May 2019 (EK 272062019). All data are processed
anonymously and stored on servers only accessible by
authorised personnel. The results of the study and the
results of the usability test are aimed to be published in a
scientific journal.

Trial registration number German Clinical Trials Registry
(DRKS00017392).

INTRODUCTION

Background

Insufficient physical activity is considered
to be one of the most important risk factors
for non-communicable diseases along with
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Strengths and limitations of this study

» The evaluation of the intervention is carried out un-
der real-life conditions.

» Various approaches are used to describe the effects
of the intervention.

» Since participation in the evaluation is voluntary, in-
clusion criteria for participation are broad and there
is a risk of selection bias. Due to the multilayered
structure of the intervention, it will differ for each
individual user. Furthermore, most data collected is
based on self-assessment.

tobacco, alcohol consumption and unhealthy
diet." Being defined as less than 150 min of
moderate activity, 75 min of vigorous activity
or less than 600 metabolic equivalent (MET)
minutes per week,” its prevalence for both
sexes is 27.5% worldwide and 42.2% in
Germany.” As activity progressively decreases
with age, it is likely to become a growing
problem in our ageing population.* In order
to prevent chronic diseases and to minimise
the risk of premature death, physical activity
should therefore be intensively promoted in
all age groups.”™

The widespread availability of smartphones
has increased the interest in exploring the
potential of digitisation in preventative
healthcare.® Digital interventions can be
made available without great cost and effort’
and could help to provide healthcare for
those with limited access to it.'” The potential
of such interventions is demonstrated by the
fact that more than 80% of German citizens
aged 14 or older, and already more than 40%
of those aged 65 or older, were using a smart-
phone regularly in 2017."" Focusing on phys-
ical activity, several scientific trials suggest that
it can be effectively increased through smart-
phone interventions, which provide infor-
mation and performance-related feedback,
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monitor behaviour change, enable social networking
and goal setting and include motivational messages or
reminders.'*"® Although the number of health apps on
the market is already high (in 2016 >80 000 apps in cate-
gories ‘health and fitness’ and ‘medicine’'®), and their
potential in the health sector is promising,” '” ' only
few of these apps use evidence-based content, practices
and features."” Developing digital interventions that
work equally well for people with different expectations,
opportunities and cultural backgrounds is challenging.*

A major limitation of past studies is the fact that they use
apps which are specifically developed for the purpose of
the study and not commercially available.”' ** As a conse-
quence, only few of the apps available on the market have
been scientifically evaluated,23 2 although an evaluation
could benefit their clinical use.” Various methodological
challenges of evaluating digital devices using randomised
controlled trials are known. These challenges include
randomisation, timing of assessment, acceptance by
patients and physicians, blinding, as well as defining
control groups and relevant endpoints.*® Apart from
that, many digital health interventions combine different
intervention components (tracking of health data, moti-
vating messages based on individual goals, performance-
related feedback, etc) and can therefore differ in their
effects on individuals—despite identical utilisation. This
modular structure of digital applications and the asso-
ciated flexibility and customisability are great strengths
of those interventions,27 but make it difficult to conduct
randomised controlled trials, as recommended by several
studies.'? *®

There is a need for mid-term and long-term data on
the effectiveness and safety of such dynamic smartphone-
applications.”® # In addition, the time course of inter-
vention effects and the strategies needed to achieve
sustainable change have not yet been fully investigated.'
An iterative and user-centred development is regarded
as key to identify needs and preferences of the relevant
target group,””™ and overcome barriers of prototypes in
early development stages.™

Objective

The overall objective of this study is to assess the effect
of the video-based smartphone app ‘VIDEA bewegt’ on
physical activity in German adults.

Secondary objectives are to evaluate self-efficacy, health-
related quality of life and usability of ‘VIDEA bewegt’,
especially with regards to participants’ satisfaction with
the app.

Hypotheses

» The users of ‘VIDEA bewegt’ who participate in the
study increase their average daily step count and
achieve a higher number of MET minutes per week,
a significantly higher health-related quality of life, a
significantly higher motivational, maintenance and
recovery self-efficacy after the first 4 weeks and after

completion of the 8-week course, compared with the
beginning of data collection.

» The above-mentioned changes will last through the
follow-up period (2/4/6/12 months after the comple-
tion of the programme). The strength of the effects is
influenced by individual background (eg, educational
background, socioeconomic status) and by the partici-
pants’ use of the app.

Trial design

The evaluation of the app ‘VIDEA bewegt’ is designed as
a single-arm observational study, assessing the app’s effec-
tiveness under real-life conditions. Additionally, think
aloud interviews are conducted beforehand within the
framework of a usability test to integrate user-oriented
design.

METHODS: PARTICIPANTS, INTERVENTIONS AND OUTCOMES
Study dates

The study was developed from October 2018 to April
2019. The ethics proposal and the prestudy with usability
and pretest were carried out from January 2019 to May
2019. Data collection started in July 2019. Depending
on sufficient numbers of participants, it is expected to
be continued until December 2019 for a first evaluation
of the effects during programme use. The follow-up is
planned to be continued until the end of 2020.

Study setting

‘VIDEA bewegt’ is an app enabling users to access educa-
tional content via their smartphone anywhere and at any
time. “‘VIDEA bewegt’ was officially certified as a physical
activity course and is covered by some health insurances.
It was made available on the German market for Android
and 108 in March 2019. More information can be found
on the German website.*’

A clinical visit or in-person contact with a physician or
diabetes specialist is not required. However, it is possible
to consult experts in preventative healthcare and sports
science via an integrated chat function. Problems can also
be discussed with other users in a forum.

As the developer of ‘VIDEA bewegt’, the TUMAINI
Institut fir Praventionsmanagement GmbH is respon-
sible for the overall functioning of the app.

Eligibility criteria

All users of ‘VIDEA bewegt’ are potential participants of
the study and will be invited to take part in the evalua-
tion after registration in the app. Inclusion criteria for
participation in the study are the active use of ‘VIDEA
bewegt’ and informed consent to participate in the study
(figure 1). In order to complete the app-registration, users
must be of legal age (=18 years old), agree to the terms
of the app, confirm that physical contraindications such
as musculoskeletal conditions, cardiovascular diseases
and cancer do not apply, and speak and write German
fluently. Inclusion and exclusion are not restricted by
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Evaluation "VIDEA bewegt"

Eine Studie des Universitatsklinikums Carl Gustav Carus Dresden
Herzlich willkommen!

Vielen Dank, dass wir Sie als Team des Universitatsklinikums Carl Gustav Carus Dresden bei Inrem Weg zu
mehr Aktivitat begleiten dirfen.

Mit Ihrer Teilnahme tragen Sie wesentlich zur weiteren Ogtimierung des Programms "VIDEA bewegt" bei.
Durch unsere Studie wollen wir das Potential wissenschaftlich entwickelter, digitaler Medien im Gesundheits-
sektor erforschen.

Das Beantworten des folgenden Fragebogens wird ca. zehn Minuten in Anspruch nehmen.

Sollten Fragen oder Probleme auftreten, zogern Sie bitte nicht mich tGber die untenstehende Mailadresse zu
kontaktieren.

Damit Sie an der Studie teilnehmen kénnen, benétigen wir Ihre Einwilligung. Diese konnen Sie unten durch Kli-
cken auf "Zustimmen" geben. Alle weiteren Informationen finden Sie in den verlinkten Dokumenten.

Herzliche GriiRe,
Thr Prof. Peter Schwarz

E-Mail: tillmann fischer@tu-dresden.de

In dieser Umfrage sind 40 Fragen enthalten

Einwilligungserkldrung
in die Verarbeitung von personenbezogenen Daten durch das Universititsklinikum Carl Gustav Carus Dresden im Rahmen der wissen-
schaftlichen Evaluation von ,VIDEA bewegt“

und stelle meine Daten zur Verar-

Hiermit willige ich ein, an dem in der
beitung fir wissenschattliche Zwecke zur Verfiigung.

Ich stimme zu, dass das Team unter Prof. Dr. Schwarz des Universitatsklinikums Dresden:
* mich per E-Mail kontaktiert,
* personenbezogene Daten von mir, wie in der sowie der D: erhebt,
* auf meine Nutzerdaten innerhalb der App ,VIDEA bewegt* zugreifen darf (zu diesem Zweck ist das Uniklinikum Dresden berechtigt,
dem Betreiber der App meine Teilnahme an der Evaluation einschlieBlich der Erteilung dieser Einwilligungserklarung offenzulegen),
* diese Daten speichert, und in Form sobald es der erlaubt, d.h. so-
bald die Datenerfassung abgeschlossen ist.

Soweit sich aus meinen Daten Hinweise auf meine Gesundheit ergeben, bezieht sich meine Einwilligung auch auf diese Daten.

Akzeptieren

Figure 1 Informed consent. The informed consent is
presented to the participants as the starting page of the first
online questionnaire. After the introduction text the privacy
policy will be explained. Afterwards, consent to participate in
the study will be given.

other criteria such as health or age. Eligibility criteria are
based on self-assessment.

Patient and public involvement
Potential participants were included in the study devel-
opment in order to make methods understandable and
functional, to better understand observed effects and
to gather errors and problems to serve future projects.
One step in this process involved pretesting the question-
naires in order to assess their logic and understandability.
Another important step was the usability test which
included interviews with selected individuals. Possibilities
to improve the app could be demonstrated.

In the context of actual app usage and study participa-
tion, participants are involved in system improvement by
recording app usage problems in questionnaires.

Interventions

‘VIDEA bewegt’ is a preventative programme to improve
physical activity in everyday life and strength endurance.
It was developed in cooperation with physicians of the
university hospital Dresden. The programme uses videos
to present content and exercises and aims to motivate
users to increase physical activity on a regular basis (see
online supplementary fiugres 1-5).

It consists of eight 45 min stages, each representing
one course week including four videos (online supple-
mentary figure 3 — stage structure). Each week, a new
stage will be unlocked in ascending order. Therefore, the
minimum time needed to complete the programme is 7
weeks and 1 day. The maximum period for completing
the programme is 1 year.

App users are free to decide when and how intensively
they want to use the programme. The app has a multi-
modular structure and contains the following features
and components:

Educational videos.

Synchronising steps.

Calculating and displaying activity minutes.
Motivational exercises under ‘My Focus’.
Motivational messages.

Answering quiz questions.

Chat/forum.

VVVYVYYVYYVYY

Educational videos

In these videos, an expert in preventative healthcare
and an expert in sports science provide both theoretical
medical content and practical exercises to participate in.
The theoretical videos have a length of 2—4 min and the
exercise videos each last approximately 20 min. In total
there are 32 videos and 17 additional videos. In the first
video of each stage, users receive theoretical information
regarding physical activity and its effects on body and
mind. For example, the potential negative effects of a
physically inactive lifestyle are explained together with
strategies for their prevention. The second video presents
exercise instructions for endurance and strength exercises.
The aim of these videos is for users to get to know the
exercises so that they can perform them on their own.
The third video refers to the behavioural change model
of Greaves et al® to build up motivation to increase
activity through techniques of motivational psychology applied
practically in the category ‘My Focus’. The fourth video
contains practical recommendations on how exercise can
be integrated into everyday life with the help of different
types of exercise. Add-on videos will be made available
on topics like barefoot walking, sauna visiting and healthy
diet.

Synchronising steps

In order to track activity, the app offers the opportunity to
synchronise step numbers on a daily basis (online supple-
mentary figure 4 — Activity). Users can either enter the
step numbers into the app themselves, if they are using
an external device, or synchronise their steps automati-
cally. For automatic synchronisation, ‘VIDEA bewegt’ is
connected with a pedometer app on the phone.

Calculating and displaying activity minutes

When registering, users select an average activity level
of <30 min, 30-60 min and >60 min/day to set a daily
activity goal (online supplementary figure 4). Physical
activities such as cycling, swimming, housework can
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Table 1 Overview of the measures used

Item
Measure Topic Description number
GPAQ® 5 Physical activity The Global Physical Activity Questionnaire (GPAQ) measures the 16
intensity and duration of physical activity at work, during transport
and during leisure time. The data are quantified by a conversion into
metabolic equivalent (MET) minutes per week. One MET represents
the energy consumption at rest. The GPAQ defines 4 METs for
moderate activity and 8 METs for vigorous activity.®®
AppEx General information Author-constructed questions about sociodemography, individual 12
(self-constructed) backgrounds, self-assessment of endurance and muscle strength.
SF-gte¢7 Health related The SF-8 (Short Form Health Survey 8) covers the eight dimensions 8
quality of life of SF-36 on the basis of eight questions: physical functioning, role-
physical, bodily pain, general health, vitality, social functioning, role-
emotional and mental health.
MotSE,® adapted to®® Motivational self-  Self-efficacy related to the motivation to increase physical activity is 3
efficacy estimated on the basis of three items.
MainSE,® adapted to®® Maintenance self-  Self-efficacy, related to the maintenance of increased everyday 3
efficacy activity, is estimated on the basis of three items.
RecSE,®® adapted t0®® Recovery self- Self-efficacy, related to the return to activity after a setback, is 3
efficacy estimated on the basis of three items.
AppEx-Mod General information Shortened version of the App-External Questionnaire (AppEX): 5
(self-constructed) questions about weight, height, endurance and muscle strength,
participation in further courses.
Peva-FB Process evaluation A series of author-constructed questions to assess satisfaction 5
UEQ" with individual components of the programme and user behaviour.
Additional integration of UEQ-S (User Experience Questionnaire
Short), which assesses the user-friendliness of a product using eight
opposing pairs of characteristics.
NH Sustainability Author-constructed questions to assess the use of the exercises )

(self-constructed)

and components of the programme after it has been completed.

be documented by selecting from a list and entering
a number of minutes. In addition, the collected step
numbers and training sessions contribute to the activity
goal.

Motivational exercises

Based on contents of the third video of each stage, a new
section in the app category ‘My Focus’ will be unlocked
each course week, enabling users to express their thoughts
in text fields for self-reflection and motivation. Sections
of ‘My Focus’ include the user’s personal motive, possible
action plans, power sources and strengths, social support,
rewards, stopping negative thoughts, if-then plans and
dealing with setbacks.

Motivational messages

Motivational messages appear each time the app is
opened. These messages contain a review of the previous
video, the reminder for a specific motivational exercise
under ‘My Focus’ and a preview of the upcoming content.
As such, the motivational messages are individualised
using the aspects of the motivational exercises, which
were initially selected by the patients themselves.

Answering quiz questions

At the end of each stage, two to three multiple-choice
questions will be displayed on the content of the videos,
primarily to review recently received information. Feed-
back is provided on given answers, yet accuracy does not
influence the further programme.

Chat/forum

The ‘Exchange’ app category offers two features to users
with questions or problems (online supplementary figure
5). Experts can be contacted directly in a chat. Further-
more, a forum is included to discuss questions on the
topics ‘Questions and discussions about the course’,
‘Smalltalk’, ‘“Technology and support’ with other users.

Measurement of outcomes

Primary outcome: physical activity

» Step numbers/minutes of activity.
» Mean MET minutes per week.

Secondary outcomes
» Self-efficacy (motivational, maintenance, recovery
self-efficacy).

4
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Registration in ,VIDEA bewegt” J

!

Invitation to the evaluation via pop-up window, permission of
interested users to receive further information via email

[ Email with information and link to first questionnaire ]

--------- I

Y

1
| informed consent |—[ Online questionnaire with informed consent ]
[

A | ]

During the programme duration of at least eight weeks:

l’ Loss of \\ Questionnaires on baseline (T0), half (T1), completion
: participants due (T2) of the programme and system-internal data

| to withdrawal recording

: of participation ‘L

| ornot

|

1

completing the
questionnaires

after 2/4,/6/12 months

a

Figure 2 Participant timeline.

After completion, follow-up of 12 months: Questionnaires ]

» Health-related quality of life: Mental Health Compo-
nent Summary score and Physical Health Component
Summary score.

» User behaviour and obstacles to the use of the
programme.

See table 1 for detailed information.

Participant timeline
The evaluation will begin with people registering in the
‘VIDEA bewegt’ app without knowing anything about

Users of the app "VIDEA bewegt", who have consented to participate in the \
study

y

TO: AppEx, GPAQ, SF-8, MotSE, MainSE, RecSE

v

Completion of the first four course stages of "VIDEA bewegt" (50%)

v

~
[ T1: AppEx-Mod, GPAQ, SF-8, MotSE, MainSE, RecSE

y

Completion of the last four course stages of "VIDEA bewegt" (100%)

v

T2: AppEx-Mod, GPAQ, SF-8, MotSE, MainSE, RecSE, Peva-FB

y

~
T3-6 (2;4;6;12-Follow-Up): AppEx-Mod, GPAQ, SF-8, MotSE, MainSE,
RecSE, NH

J

Figure 3 Flow diagram. AppEx, App-External Questionnaire;
GPAQ, Global Physical Activity Questionnaire; MainSE,
maintenance self-efficacy; MotSE, motivational self-efficacy;
NH, sustainability; Peva-FB, process evaluation; RecSE,
recovery self-efficacy; SF-8, Short Form Health Survey 8.

this study (figure 2). Once registration is complete, all
users of the app will be invited to participate in the study
via a pop-up window. Further information as well as the
link to the first questionnaire will be sent by e-mail. Data
are collected using a total of seven online questionnaires
(figure 3). After completion of fourth stage and eighth
stage, selected system-internal data, will also be extracted
from ‘VIDEA bewegt’.

Sample size

In similar projects, which were conducted as randomised
controlled trials, the total number of participants ranged
from 40 to 361.% 7%

In the SMART MOVE study, for example, 90 partici-
pants were divided into two groups.'” After an a priori
power analysis using G*Power™ with an assumed small
to medium effect size for change of self-efficacy as well
as for change of physical activity'™ a necessary sample
size of at least 27 was calculated for the t-tests. Starting
from 20% study or intervention drop-out (conservative
assumption), a total of n=33 participants will have to
be recruited. In order to assess the influence of poten-
tial confounders such as age or period of use, a multiple
regression analysis is planned. Therefore, a larger sample
size of at least 106 persons is aimed for.* **

Recruitment

Users of “VIDEA bewegt’ will be invited to the study after
registration via a popup-window. Since two health insur-
ance companies were involved in the development of the
app, people insured with these health insurance compa-
nies can use the app free of charge. For members of
other health insurance companies, a fee is due. In order
to recruit further study participants, a fee waiver will be
offered on the condition of participation.

Study participation will be compensated with €15.
Consent to participate in the study will be given at the
beginning of the first questionnaire (figure 1). Partic-
ipants will receive e-mails containing a link to access
each questionnaire at the relevant stage. If no reply was
received within 2 days, a reminder e-mail will be sent.

METHODS: DATA COLLECTION, MANAGEMENT AND ANALYSIS
Usability test

A usability test was carried out before starting data collec-
tion. For this usability test, the think aloud method was
used, which is common when developing user centred
designs.45 Think aloud describes an interview in which,
for example, an app is tested, and the test persons are
asked to express their thoughts and impressions, partic-
ularly concerning obstacles they encounter when using
the app, verbally. This approach provides an insight into
strengths and weaknesses of a system.46 Think-aloud
methods are a robust tool to identify about three quarters
of the usability problems with the help of only four to five

test pCI‘SOﬂS.47
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Ten test persons were recruited to work through the
structure of the app while aiming to achieve various spec-
ified goals (eg, input their daily step count). They were
asked to describe their thoughts, impressions and prob-
lems verbally. The audio track was recorded along with
the screen of the smartphone. The recorded interview was
transcribed and analysed according to Mayring.*® These
insights in the usability of ‘VIDEA bewegt’ were used to
further improve the programme’s usability. Thereby, the
effectiveness of ‘VIDEA bewegt’ will be less likely to be
confounded by usability problems.

Pretest of questionnaires
The questionnaires used in the evaluation contain both
validated and non-validated questions constructed by the
authors. The questionnaires were analysed with the help
of expert opinions regarding their structure and selec-
tivity. The non-validated questions were tested in a think
aloud test and optimised on the basis of these results.
Apart from that, a pretest of the complete question-
naires was conducted by sending a link to a test question-
naire to 20 people. They were asked to record the time
needed to answer the questionnaire and to comment
on spelling, grammar, comprehensibility, presentation,
structure and logic of the questions.

Evaluation
The actual study is based on two essential data sets. (1)
Data gathered via the online questionnaires is stored in
SURVEY (based on Limesurvey) and (2) system-internal
data using step numbers and activity minutes (see table 2).
The questionnaires use internationally established scores
for physical activity, health-related quality of life and self-
efficacy (see table 1 and online supplementary file).

Plans to promote participant retention and complete follow-up
Subjects who withdraw their study participation will
receive a final questionnaire for process evaluation. Data
from respondents who withdraw or stop completing ques-
tionnaires will be included as long as questionnaires were
completed at least at two different stages.

Table 2 System-internal data

Email address
Day of registration+day of
completion health insurance

General company

Date/time at which a video was viewed
Active use of expert chat

Active use of forum

Activity level <80 min, 30-60 min, >60
min

Pedometer—manual or automatic
synchronisation?

Number of steps per day

Number of activity minutes reached
per day

Activities selected on a given day

User behaviour

Documented data

Data management

All collected primary data will be processed under strict
confidentiality and will not be made accessible to third
parties. Questionnaire data are collected via SURVEY
(https:/ /bildungsportal.sachsen.de/umfragen/).  This
service is based on Limesurvey and is provided by BPS
Bildungsportal Sachsen GmbH. When using it, the
following privacy policy applies (https://bildungsportal.
sachsen.de/umfragen/datenschutz.html). The app data
of ‘VIDEA bewegt’ is stored on the servers of TUMAINI.
Members of the research team will have access to both data
sets. In order to be able to contact app users, their email
addresses must first be transferred from ‘VIDEA bewegt’
to a participant table in SURVEY. At both points of data
analysis (T2 and T6) app-internal data will be transferred.
This allows for the connection and anonymisation of both
data sets. Data collection, coding and database cleaning is
performed by at least two researchers (authors). A plau-
sibility check is performed by descriptive univariate anal-
ysis. A university email address is provided to participants
in case of questions or problems. A data sharing plan was
added to the trial registration.

Statistical methods
Sociodemographic data and user behaviour will be anal-
ysed descriptively.

The effect on outcomes is calculated using a two-
sided ttest for dependent samples at T1 to T6. The
t-test requires metric, normally distributed variables.*’
The Kolmogorov-Smirnov test will be used to test for
normal distribution. In case of normal distribution, the
connected t-test will be used, if there is no normal distri-
bution the Wilcoxon sign rank test. In each case, the CI
(95%) is tested with p=0.05 (see table 3). The possible
alpha-error inflation of multiple mean value compari-
sons is controlled by Bonferroni correction. In addition,
a power analysis using G*Power™ is performed, the CI for
significance estimation is determined and the Bayesian
correction is applied.”

There is no agreed definition of a general clinical rele-
vance margin for increase of daily step count, as these
improvement rates differ for certain patient characteris-
tics (like sex, diseases and the baseline level of physical
activity).51 In earlier trials, the clinical importance of
change in step count (as one of the primary outcomes
in our study) was considered as 600 and 1100°* ** and
above’ ™ in different chronic diseases.

In the light of our relatively broad inclusion criteria,
effects on primary and secondary outcomes will be inter-
preted with caution and in strong accordance to the
enrolled patient profiles.

Methods for any additional analyses (e.g. subgroup and
adjusted analyses)

A multiple regression analysis (possibly multilevel
models) is planned. Predictors are age, gender, body
mass index, baseline activity, participation in further life-
style interventions.
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Table 3 Statistical methods

Outcome Hypothesis

Statistical analysis

Primary outcome

Average number of steps/activity-
minutes per day
baseline

Secondary outcomes
Average MET-minutes per week

Increase within first 4 weeks and until
programme completion compared with

Increase within first 4 weeks and until

t-test for combined samples (or
Wilcoxon test)

t-test (or Wilcoxon-test)

programme completion compared with
baseline, maintained over 2/4/6/12 months

Self-efficacy (motivational, maintaining,
restoring self-efficacy)

Increase within first 4 weeks and until
programme completion compared with

t-test (or Wilcoxon-test)

baseline, maintained over 2/4/6/12 months

Self-assessment endurance, muscle
strength

Increase within first 4 weeks and until
programme completion compared with

t-test (or Wilcoxon-test)

baseline, maintained over 2/4/6/12 months

Health-related quality of life (SF-8)

Increase within first 4 weeks and until

t-test (or Wilcoxon-test)

programme completion compared with
baseline, maintained over 2/4/6/12 months

User behaviour (Peva-FB after
completion of the programme, or in
case of dropout, additional continuously
recorded internal system data (see
table 1))

Subgroup analysis

(eg, age, gender, BMI, baseline activity,
participation in additional lifestyle
interventions)

Descriptive analysis with
frequencies, mean values, SD

Multiple linear regression
(multilevel model, if applicable)

BMI, body mass index; MET, metabolic equivalent; Peva, process evaluation; SF-8, Short Form Health Survey 8.

Auditing
A pretest of the questionnaires took place before starting
data collection.

Additionally, system-internal data collection is checked
using test accounts.

DISCUSSION
The main aim of the described study is to assess the
effectiveness of the video-based smartphone app ‘VIDEA
bewegt’ for increasing physical activity in German adults
under real-life conditions. To the best of our knowledge,
‘VIDEA bewegt’ is one of the first apps on the German
market to offer a primary preventative course to increase
physical activity being developed under the guidance
of physicians and being certified and covered by health
insurances. Although the potential of digital prevention
programimes is very promising,9 1718 very few apps avail-
able on the market have yet been scientifically evalu-
ated.” In order to increase the clinical benefit of digital
interventions, scientific analysis is urgently needed.”
Data are collected using various methods. The app
system provides synchronised step numbers and activity
minutes while established questionnaires allow for further
data collection.

Since the acceptance of technical innovations substan-
tially depends on ease of use and perceived usefulness,”
a usability test was carried out as the basis of this study.
Previous studies have shown the importance of usability
testing for successful app development.””™ The think-
aloud method has proven to be a useful way to gain insight
into the thought processes and problems of test persons,
especially in digital health interventions.” *® In order to
apply the results of the usability test, a process evaluation
is included in the study, in which usage data of the app, as
well as obstacles during app use, will be evaluated.

The development of the study protocol followed
important recommendations formulated by Eysenbach
and the Consolidated Standards of Reporting Trials-
EHEALTH Group.”’ As such, we describe the devel-
opment of the video-based app and how to access it
and provide detailed information on the intervention,
including the mode of delivery, features/functionalities/
components and promts/reminders used.

In summary, the described study aims to contribute to
exploring the potential of digital interventions for effec-
tively increasing physical activity.

Limitations and strengths
The described study design contains a series of limitations.
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First of all, there is a risk of selection bias. Since partic-
ipation in the evaluation is voluntary, it is reasonable to
assume that people who are already highly motivated to
increase their level of physical activity are going to show
more interest in participating than users who are strug-
gling with their awareness and motivation. Additionally,
it is planned to offer financial incentive to participate
in the study by waiving the otherwise applicable course
fee, which may bias the results. As both healthy subjects,
as well as individuals at risk for and those already living
with chronic disease are addressed, inclusion criteria are
broad. This may result in an inhomogeneous group of
study participants, which is also influenced by character-
istics like age, frequency/intensity of smartphone use or
level of health literacy.

Due to the multilayered structure of the intervention
with several components, the actual intervention will
differ for each individual (risk of performance bias). This
study can only collect limited data on how intensively the
individual components of the app have been used and
how they contributed to the overall effect.

The app is regularly updated by the responsible
company. The evaluation team does not have any influ-
ence on these updates but will be informed via email
in case an update has been conducted. However, these
updates mostly intent to eliminate technical problems and
do not lead to major changes of the overall intervention.

Most of the data collected is based on self-assessment,
there is no possibility of verification. The study is not
conducted as a randomised controlled trial, there will be no
initial trial visit and no in-person contact during the inter-
vention. For this reason, no blinding of the participants and
the study personnel is intended. The design of the study
resembles a pragmatic study.”’ * Due to the pragmatic
approach measuring precise baseline data are difficult.
Since the users will need to register in the app before partic-
ipating in the study, the participants’ level of knowledge
may differ by the time the first questionnaire is answered.

These limitations are countered by the strength of the
described study to evaluate the effectiveness of the app
under the most realistic conditions possible. The project
includes several different approaches, such as a usability
test, questionnaires, system data and a follow-up to assess
sustainability. The aim is to create a comprehensive impres-
sion of the app, its weaknesses, strengths and potential.
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