
Conclusions

• Both the number of hospital days and the total number of exacerbations in COPD patients at risk of exacerbations decreased 
significantly after the initiation of the EmmaCOPD eHealth program

• EmmaCOPD can be used to early detect worsening of symptoms. If worsening of symptoms is detected early, treatment can be 
adjusted and, consequently, exacerbations and hospitalizations could be prevented
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Introduction

• Hospitalization for acute exacerbation of chronic obstructive 
pulmonary disease (COPD) is associated with poor prognosis

• eHealth interventions might improve outcomes and decrease 
costs

• An integrated eHealth program (EmmaCOPD), consisting of a 
questionnaire application and physical activity coach was 
offered to COPD patients at risk of exacerbations

Methods

Study design
Retrospective study with a pre-post design using real-life data. 
Data were collected between April 2018 and December 2019

Inclusion criteria 
Treated by a pulmonologist in the Bravis hospital / A diagnosis of 
COPD / ≥ 2 exacerbations in the previous 12 months

Exclusion criteria 
Using EmmaCOPD before April 2018 / Not in possession of 
Android-based smartphone 

EmmaCOPD Intervention
eHealth program consisting of questionnaire app to monitor 
symptoms and a smartwatch with step-counter. Patients and their 
informal care giver received feedback when symptoms worsened 
and/or the number of steps declined.

Assessments
Data were extracted from the electronic health records and 
EmmaCOPD 

Analysis
Generalized estimating equation (GEE) models. Exploratory 
variables: length of follow-up (log transformed) and intervention 
(coded as 0 and 1 for pre-and post intervention period). 
Confounders: age and gender

Aim

To evaluate the effect of EmmaCOPD on number of  hopsitalization 
days and the total number of exacerbations

Results
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Table 1. Baseline characteristics

N = 29

General

Sex, n (% women) 13 (44.8)

Age in years (mean, (SD)) 67.4 (8.0)

BMI in kg/m2 (mean, (SD)) 27.3 (5.0)

Smoking status

Current, n (%) 3 (10.3)

Ex, n (%) 25 (86.2)

Never, n (%) 1 (3.4)

Steps a day (mean, (SD) 2790.5 (1818.4)

Pulmonary characteristics

FEV
1
 in % predicted (mean, (SD)) (n=24) 44.6 (16.9)

FVC in % predicted (mean, (SD)) (n=22) 82.0 (16.3)

FEV
1
/FVC (mean, (SD)) (n=21) 40.8 (12.7)

Mild exacerbation in number (mean, (SD))*

Moderate exacerbation in number (mean, (SD))*

Severe exacerbation in number (mean, (SD))*

Total number exacerbations in number (mean, 

SD)*

2.6 (1.2)

CCQ score (mean, (SD)) (n=23, 6 missing) 3.0 (1.2)

Hospital admission, number of days (mean, 

(SD))* 

12.3 (10.3)

Hospitalization days
IRR (95% CI)

Total number of exacerbations
IRR (95% CI) 

Crude analysis 0.210 (0.116-0.382) 0.310 (0.219-0.438)

Adjusted analysis 0.209 (0.114-0.382) 0.308 (0.217-0.435)

N = 29

Follow up in days (mean, (SD)) 478.0 (171.0)

Mortality, n (% yes) 3 (10.3)

Mild exacerbation in number, (mean, (SD))* 0.17 (0.38)

Moderate exacerbation in number, (mean, (SD))** 0.03 (0.19)

Severe exacerbation in number, (mean, (SD))*** 0.83 (0.89)

Total exacerbation in number, mean (SD) 1.0 (0.8)

Hospital admission, number of days (mean, (SD)) 3.38 (4.5)

N = 29

BASE question (mean, SD)

Number of base questions answered 284.1 (185.5)

Number of BASE questions answered with yes 68.5 (110.7)

PLUS question (mean, SD)

Number of PLUS questions answered 55.6 (100.8)

Number of PLUS questions answered in orange zone 5.9 (16.0)

Number of PLUS questions answered in red zone 3.1 (7.4)

Zones

Number of days in orange zone 33.7 (94.9)

Number of days in red zone 2.7 (0.5)

Physical activity, steps a day (2 missing, n =27) 3326.1 (1940.5)

Table 2. Follow-up

Table 3. EmmaCOPD outcomes

Table 4. Effect EmmaCOPD on hospitalizations and exacerbations

EmmaCOPD Intervention

BASE question (asked daily) 
Presence of “shortness of breath, viscous sputum, color sputum changed to 
green/brown/grey, wheezing, cough, fatigue, activities are difficult due to 
symptoms, headage, dizziness during waking up or concentration problems”: 
patient entered yellow zone

PLUS question (completed when patient or informal caregiver suspects something 
serious) 
Answers “haemoptoe, fever or too sick to do activities”: patient entered orange 
zone; answers “very dyspnoeic, chest pain, confused, forgetfulness, dizziness, 
tendency to collaps or loss of consciousness”: patient entered red zone. 

Pebble Time smartwacht was used to signal decline in number of steps

* Number of exacerbations in previous 12 months


