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Highly Rated Health Apps1
Depression, anxiety, schizophrenia, addiction,
diabetes, hypertension

Evidence Level in Clinical Research
Level
1

Systemat. review of RCTs, single RCT

120 highly rated apps

2

Systemat. review of cohort studies, single
cohort studies

Non had FDA approval, but 50% made ”medical
claimes”

3

Systemat. review of case-control studies,
single case-control study

4

Case reports

5

Expert opinion

It was not possible to identify a care set of features
that were associated with the ratings of the app

1Wisniewski

H et al.. Evid Based Ment Health. 2019

Research on apps

Over 300,000 Health related
Apps1

599 RCTs in PubMed2

90 App-based RCTs for a disease3

1
2

Wisniewski H et al.. Evid Based Ment Health 2019

PubMed search for clinical trials 25.10.2008
(Mobile App OR smartphone APP) AND
(Randomized Controlled Trial OR RCT)
3
Ongoing systematic review

Challenges
Patient

Often feasibility studies
Small sample

=>

No clear conclusion regarding
efficacy or effectiveness

Intervention

Complex interventions

=>

Active component?
Multidisciplinary teams

Complex technical infrastructure

Multidisciplinary team and different
cultures (researchers, engineers)

Onsite study implementation vs.
remote access to app in real life

=>

External validity

Control

Digital or analog?

=>

Digital placebo effect?

Outcome

Fast technical development

=>

No time for establishment of
standards

Follow-up time short

=>

Validity of results

Follow-up time long

=>

Results less meaningful because of
technological advances

Patient empowerment
Easy access to information

Support of behavior change
Better diagnosis

Individualized and adaptive therapy

Remote care/telemedicine
Easier Communication
New insights due to big data and AI
Scalability

Self-care support

Connected healthcare

Our recent
research

Reduced documentation burden
Active & passive data collection

Product and process optimization

Real-world data

Mobile health RCT’s
since 2011
•
•
•
•

menstrual pain,
chronic neck
chronic back pain
cancer related distress

Smartphone-App AKUD for menstrual pain
Original Research

ajog.org

GYNECOLOGY

Responder (Mean %, 95% CI)

Responder (50% pain reduction)
80%

Effectiveness of app-based self-acupressure for women
with menstrual pain compared to usual care: a randomized
pragmatic trial
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BACKGROUND: Primary dysmenorrhea is common among women of
reproductive age. Nonsteroidal anti-inflammatory drugs and oral contraceptives are effective treatments, although the failure rate is around 20%
to 25%. Therefore additional evidence-based treatments are needed. In
recent years, the use of smartphone applications (apps) has increased
rapidly and may support individuals in self-management strategies.
OBJECTIVE: We aimed to investigate the effectiveness of app-based
self-acupressure in women with menstrual pain.
MATERIALS AND METHODS: A 2-armed, randomized, pragmatic
trial was conducted from December 2012 to April 2015 with recruitment
until August 2014 in Berlin, Germany, among women aged 18 to 34 years
with self-reported cramping pain of 6 or more on a numeric rating scale
(NRS) for the worst pain intensity during the previous menstruation. After
randomization, women performed either app-based self-acupressure
(n ¼ 111) or followed usual care only (n ¼ 110) for 6 consecutive
menstruation cycles. The primary outcome was the mean pain intensity
(NRS
0"10) on the days with pain during the third menstruation. SecAltmetric
ondary outcomes included worst pain intensity during menstruation,
duration of pain, 50% responder rates (reduction of mean pain by at least
50%), medication intake, sick leave days, and body efficacy expectation
assessed at the first, second, third, and sixth menstruation cycles.
RESULTS: We included 221 women (mean age, 24.0 years; standard
deviation [SD], 3.6 years). The mean pain intensity difference during the
third menstruation was statistically significant in favor of acupressure
(acupressure: 4.4; 95% confidence interval [CI], 4.0"4.7; usual care 5.0;
95% CI, 4.6"5.3; mean difference "0.6; 95% CI, " 1.2 to "0.1;
P ¼ .026). At the sixth cycle, the mean difference between the groups

P

rimary dysmenorrhea1 affects up to
81% of women of reproductive
age, with approximately 15% experiencing severe pain.2 Menstrual pain has a
relevant impact on quality of life4 and
results in a substantial economic loss.5,6
2,3
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("1.4; 95% CI, "2.0 to "0.8; P < .001) reached clinical relevance. At
the third and sixth menstruation cycles, responder rates were 37% and
58%, respectively, in the acupressure group, in contrast to 23% and 24%
in the usual care group. Moreover, the worst pain intensity (group
difference "0.6; 95% CI, "1.2 to "0.02; and "1.4; 95% CI, "2.0
to "0.7), the number of days with pain ("0.4; 95% CI, "0.9 to "0.01;
and "1.2; 95% CI, "1.6 to "0.7) and the proportion of women with pain
medication at the third and sixth menstruation cycles (odds ratio [OR], 0.5;
95% CI, 0.3"0.9] and 0.3 (95% CI, 0.2"0.5) were lower in the
acupressure group. At the third cycle, hormonal contraceptive use was
more common in the usual care group than in the acupressure group (OR,
0.5; 95% CI, 0.3"0.97) but not statistically significantly different at the
sixth cycle (OR, 0.6; 95% CI, 0.3"1.1]). The number of sick leave days
and body efficacy expectation (self-efficacy scale) did not differ between
groups.
On a scale of 0 to 6, mean satisfaction with the intervention at the third
cycle was 3.7 (SD 1.3), recommendation of the intervention to others 4.3
(1.5), appropriateness of acupressure for menstrual pain 3.9 (1.4), and
application of acupressure for other pain 4.3 (1.5). The intervention was
safe, and after the sixth cycle, two-thirds of the women (67.6%) still
applied acupressure on all days with pain.
CONCLUSION: Smartphone app"delivered self-acupressure resulted
in a reduction of menstrual pain compared to usual care only. Effects were
increasing over time, and adherence was good. Future trials should
include comparisons with other active treatment options.
Key words: acupressure, dysmenorrhea, mHealth, pain

Nonsteroidal anti-inﬂammatory drugs
and oral contraceptives are effective
treatments,7 although the failure rate is
around 20% to 25%5,8,9 because of side
effects7,10 and lack of effectiveness in
some cases.10-12 Additional evidencebased treatments are needed.13 Of
women with menstrual pain, 70% are
reported to practice self-management.10
A few studies have investigated the effect
of self-acupressure for dysmenorrhea,
mostly as an add-on to therapistadministered acupressure.13-16 Although
results showed a beneﬁcial effect for selfacupressure,17-21 the evidence is unclear
due to risk of bias (mostly due to performance and attrition bias).13

In recent years, the use of smartphone
applications (apps)22 has increased
rapidly. Mobile and electronic health
solutions are already widely used in
the general public and are seen as a
valuable tool for various health
problems22-25 and self-management.26
Mobile health (mHealth) solutions
might have improved the autonomy and
participation of users already,26 for
example by facilitating the search for
information and health services, as well
as by structuring of information and
data. Health data is increasingly being
collected via smartphones and portable
devices (so-called wearables) and can be
shared with doctors and other service
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App technologically outdated after study end
Data collection from 2012 to 2015
Publication of results in 2017
Meanwhile:
• change of iOS design paradigms
• new Apple user interface guidelines
• new frameworks
• new programming language SWIFT etc.
• General Data Protection Regulation

App-based self-care for menstrual pain: a new research app

594 women (age 18-34) with menstrual pain
3 Groups:
− complete app
− app without self-acupressure feature
− app without self-care information

ResearchKit
Remote recruitment
Anonymous data collection

General challenges
• Communication with developers challenging (different culture, different language)
• Development and support for different platforms (e.g. iOS and Android) difficult
• Behavior change techniques became very important (definition of dialogues, descriptions,
reminders etc.)
• Great care for privacy at any step
• Complex project management in a new field with many decisions during development phase
• Study nurses have to learn new technologies

App trial controversies
• Development of the app impacted the intervention and the study design
• Technical description of the app was already needed during the approval process of the
study (IRB and data protection officer)
• Long development times for apps
• App setting impacted choice of outcomes / outcome validity
• NRS instead of VAS
• Less outcomes
• Questions more frequently

Future challenges
How to increase speed of trials
Path of future technical development not clear
New EU medical device regulation in 2020:
• More documentation
• Classification of apps more strict
• Intended purpose (treatment or diagnose?) => medical device =>
Konformitätsbewertungsverfahren (based on classification)
• Manufacturer needs quality management system
Privacy
„Digitale-Versorgung-Gesetz“ - DVG in Germany
• Potential reimbursement of digital health apps
• App have to show “usefulness” in a short time
• More focus on evidence

Clinical research in mHealth is
feasible!
Time is key and trial regulations
influence this negatively

