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Overview

1. DiGA framework
2. EMMA study design and methods
3. EMMA results and learnings
4. A new hybrid care model



DiGA framework in Germany: background

• DiGA = Digial Health Application
• Legal foundation: Digital Healthcare 

Act (2019)
• enables 73 million insured persons 

in the statutory health insurance 
system to receive apps on 
prescription

• prescribed by physicians and 
psychotherapists for specific 
diagnoses and integrated into 
treatment plan

• DiGA directory established in 2021

Source: BfArM



DiGA framework in Germany: app requirements

• App has a medical purpose, not aimed at 
primary prevention

• Certified als medical device (according to EU 
MDR)

• Combination with hardware (e.g. wearables or 
sensores) is possible

• Strict requirements regarding safety, data 
protection, interoperability, usability, quality of 
medical content

• Must demonstrate a positive healthcare effect 
(e.g. medical benefit)



Application 
submission 
by 
manufacturer

Preliminary 
admission

DiGA framework in Germany: Fast-track process 

Trial phase 
(12-24 months)
• Randomized 

controlled trial
• App can be 

prescribed

Approval

Rejection

3 months

3 months



Application by 
Newsenselab
• Preliminary data 

and observational 
data

• Study protocol and 
SAP

Preliminary 
admission

DiGA framework in Germany: provisional listing of migraine app

August 2020 December 2020 December 2020 - 
March 2022

Trial phase
• EMMA trial
• Migraine app was 

prescribed

Results
• No positive 

healthcare 
effects were 
shown

• App was 
withdrawn 
from DiGA 
directory

April 2022



EMMA Study Objective & primary outcome

Goal: To show positive healthcare 
effects (medical benefits) of the 
migraine DiGA!

Study objective: To test the 
effectiveness of the migraine 
app versus a diary-only app in 
reducing migraine days

Primary Outcome: Migraine 
days per months (28 days) 
after 12 weeks (week 9-12)



Outcome Measures
•Migraine days per month (primary outcome week 9–12)
•Headache days per month
•Days with moderate and severe headaches

Migraine frequency 
and severity

• HIT-6
• HALT-30QoL & Burden

• Days with acute medication use (total, triptan, non-triptan)Medication

• HMSE-G-SF
• Health literacy questionnaire

Self-Efficacy & 
Health literacy

• % achieving ≥30% reduction in migraine days
• Suspected adverse reactions (SAR) and serious adverse events (SAE)

Responder and 
Safety



Study design & study onboarding

App download 
and study 
information

Anonymous 
eligibility check

Digital informed 
consent



Study design & study onboarding

28-day baselinephase

In-app headache diary:
• Daily documentation of 

symptoms and 
medication use

• Reduced app version 

Video consultation with study 
physician:
• Appointment booking via app
• Confirmation of identity and 

diagnosis
• Assessment und digital 

documentation of exclusion 
and inclusion criteria

• Informed consent briefing and 
final oral informed consent



Study design & study onboarding
Final in-app 
verification of 
eligibility:
• Full set of study 

physician 
documents

• Headache diary 
used at least 3 
days per week 
throughout 
baseline

• < 15 days with 
acute mediation 
during baseline

• At least 3 migraine 
days throughout 
baseline

Baseline-
questionnaire



Study design & study onboarding

Screening 28-day baseline

28-day 
baseline phase

App download 
and study 
information

Anonymous 
eligibility 
check

Digital 
informed 
consent

Final in-app 
verification of 
eligibility

Baseline-
question
naire

Intervention 
group with full 
migraine app

Control group 
with headache 
and medication 
intake diary

Intervention 12 weeks

1:1 Randomization



Main inclusion & exclusion criteria

• ≥18 y 
• Migraine diagnosis 

according to ICHD-3
• Disease duration ≥1 y
• Migraine onset <50 y  
• ≥3 migraine days during 

baseline
• Smartphone

• Planned 
pregnancy/pregnant/breastfeeding

• Medication-overuse headache (>15 
days with acute meds during baseline)

• Prior use of migraine app or similar 
app ≥1 month in last 12 months

• Planned new migraine treatment 
within 4 months

• Concurrent interventional trial
• Diary use <3 days/week during 

baseline



Intervention: app for migraine self-management

•Headache and trigger diary
•Analysis
•Migraine self-management:

• relaxation exercises
• endurance training
• education

•Behavior change techniques                                    
(BCTs)



Control: diary-only app 

•Reduced app configuration with
- Headache diary
- Medication diary
- Reminders for daily documentation
- No feedback or analysis
- Questionnaires after 12 weeks



173 participants/group

No 
additional 

participants 
for 

dropouts

Power: 
80%

alpha: 5%
two-sided t-

test

No. of 
migraine d 
per month:
Δ=1.27 d 
(SD=4.2)

Statistics

Sample size calculation:

Intention-to-treat
multiple imputation for missing data

Analysis of covariance (ANCOVA)
R 4.0.2, 2 statisticians

treatment group
adjusted for migraine type and respective 

baseline value



Trial flow



Baseline Characteristic Participants, Mean (SD)
Intervention (n=238)

Control (n=238)

Age, y 35.6 (10.3) 34.8 (10.5)

Female, No (%) 211 (88.7%) 218 (91.6%)

BMI 25.2 (5.5) 25.0 (5.7)

Migraine history, first manifestation, y 17.4 (10.7) 17.5 (10.3)

Migraine history, first diagnosis, y 11.9 (9.0) 11.9 (9.2)

Episodic migraine, No (%) 225 (94.5%) 225 (94.5%)

Chronic migraine, No (%) 13 (5.5%) 13 (5.5%)

Migraine d/mo 7.7 (3.7) 7.8 (3.7)

Headache d/mo 9.6 (4.1) 9.1 (3.9)

Moderate or severe headache d/mo 6.5 (4.2) 6.5 (3.9)

HIT-6 64.2 (3.5) 64.4 (3.8)

HALT-30 10.4 (7.1) 12.3 (8.0)

HMSE-G-SF 24.2 (6.9) 23.4 (6.8)

Health literacy: prophylaxis 2.3 (0.7) 2.4 (0.7)

Health literacy: trigger 2.4 (0.7) 2.4 (0.7)

Health literacy: disease 2.4 (0.7) 2.4 (0.8)

Total pain medication use 5.1 (2.5) 4.8 (2.4)



Main results
Adjusted mean (95% CI)

Outcome Intervention (n=238) Control (n=238) P value

Migraine days/mo (wk 9–12) 5.8 (5.0–6.6) 5.4 (4.6–6.2) .29

Headache days/mo (wk 9–12) 7.6 (5.7–9.4) 7.1 (5.8–8.4) .56

Medication days/mo (wk 9–12) 3.7 (3.1–4.2) 3.2 (2.8–3.7) .31

Moderate/severe headache days/mo, wk 9–12 6.2 (4.5–7.9) 5.0 (3.8–6.2) .15

Responder rate ≥30% 0.5 (0.4–0.6) 0.6 (0.5–0.7) .19

HIT-6 (12 wk) 63.5 (62.6–64.5) 64.3 (63.6–64.9) .17

HMSE-G-SF (12 wk) 23.8 (21.6–26.1) 22.4 (19.6–25.1) .07

HALT-30 (12 wk) 10.7 (7.6–13.8) 12.1 (10.7–13.5) .52

Health literacy: prophylaxis 2.2 (2.1–2.3) 2.3 (2.2–2.4) .01

Health literacy: disease 2.1 (2.0–2.3) 2.3 (2.3–2.4) <.001

Health literacy: trigger 2.2 (1.9–2.3) 2.3 (2.2–2.4) .83



Safety
• Serious Adverse Events (SAEs)

- Reported by 3 participants (2 intervention, 1 control)
- 1 event plausibly related but unlikely (control: hospitalization, unspecific symptoms)

Suspected Adverse Reactions (SARs, self-reported events associated with app use)
- Intervention: 5 participants (6 SARs)
- Control: 2 participants (2 SARs)
- Mostly increased awareness of migraine/headache due to diary reminders
- One case: headache after massage ball use (possible irritation)
- One case: frustration about disease burden

• Summary
- No withdrawals due to safety concerns
- No safety signal identified



Summary

1. No added benefit over diary-only control
2. RCTs essential to validate digital therapeutics
3. App was removed from DiGA directory

EMMA Trial — Pach D & Lysk S et al., JAMA Netw Open 2025; 8(7):e2517708



Strengths & Limitations

+ -

Not hybrid

External validity 
(high disease 

burden)

Short trial duration 
during COVID-19

Control app

Rigorous analysis

Nationwide 
recruitment

Digital onboarding & 
remote enrollment by 

physician

Scalability



Learnings for The Menstrual 
Health and Hybrid Care Model for 
All Young Females (MeMaF)



The Hybrid Care Model and study design

Stage 1 Digital Self-Care, up to 21 
months

 Evidence-base self-care 
instructions (acupressure, 
yoga, aroma massage)

 Symptom- & cycle-diary
 Knowledge content
 Medical device

Stage 2 Multimodal Hybrid Care (on-site
and digital, 6 months)

 Medical care: history taking, 
advanced ultrasound

 6 × physiotherapy
 2 × nutrional counselling
 2 × health psychology sessions
 Additional app content
 Telemedicine

after 12 weeks

Eligible?



The Hybrid Care Model and study design
Stage 1 Digital Self-Care, up 

to 21 months
Stage 2 Multimodal Hybrid Care (on-

site and digital, 6 months)

55 Waiting list 
(9 months)

3000 participants

(Observational study)

12 weeks

suspected low 
endometriosis risk

suspected high 
endometriosis risk

220 Randomized

(RCT)

Stay in observational study

165 Intervention
(6 months)



Challenges & Learnings

• Hybrid care model (clinical / financial / technical / organizational)

• Ambitious Recruitment targets (3,000 / 220)

• High communication effort

• Dependence on external service providers

• Health insurers can play a key role in user verification via API → can simplify onboarding.

• Physician involvement at a later stage → saves resources and maintains feasibility.

• Combination of observational study and RCT synergistic.



Conclusions
Study and intervention are interlinked:
Continuous data tracking may itself act as a powerful intervention.

Need for rigorous and well-designed control conditions:
To ensure valid and interpretable study outcomes you need to understand your intervention well.

Hybrid care as the future:
Sustainable care for complex chronic conditions will be hybrid, combining digital tools with active 
involvement of healthcare providers.

Implication for research:
We need to understand hybrid care in real life and plan the trials accordingly – though this increases 
complexity and demands on clinical trials.



Thank you very much for your attention!
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