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Heart Failure: Epidemiology and Disease Management 

Situation
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The incidence of heart failure is increasing worldw ide. 
70% of costs are incurred in hospital. 52% of this is due to re-hospitalizations within a year. 
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Epidemiology 
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Management 
Situation

* Projected global deaths by cause in Mio: Selected di sease mortality, all ages - 2005

*

International studies show that disease management 
programmes are successful in preventing hospitalisa tion of 
patients with heart failure (Clark et al., BMJ 2007 ; GESICA , 

BMJ 2005; Cleland et al., JACC 2005)

Therapy that more closely follows guidelines is als o reducing 
hospitalisation (MAHLER-Study, DMW – Deutsche 

Medizinische Wochenschrift (German Medical Weekly) 20 05)
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The Logics of Disease Management Intervention
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Telemedicine
The remote medical care of patients, for example th e diagnosis, treatment or 
counseling of patients. 

Telemedicine – definition of terms

Provider to patient

� Telecoaching: The structured care of 
patients by medically trained personnel, 
usually by phone, who advise patients 
on how to manage their illness

� Telemonitoring: continuous monitoring 
of vital signs (in the domestic 
environment)

� Teleactors

� Telediagnosis

� …

Doctor to Doctor

� Teleconsultancy

� Telesurgery

� Teleradiology

� Telepathology

� …

Application area

Scope of CHF-DMP
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Costs for insured people of participating German in surance 

company including at least one inpatient stay due t o heart failure*

One out of two patients with heart failure was re-a dmitted for treatment within a year
(range 2 – 14 hospitalisations p.a.).

Total: € 29,000,000

Re-hospitalisations: 52% (€ 15.3 million)

Initial inpatient treatments: 18% (€ 5.2 million)

Medication: 27% (€ 7.8 million)

Rehabilitation: 3% (€ 0.8 million)

(*2001, n=2756)
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� Identification
based on ICD 
code (discharge 
diagnosis heart 
failure)

� Checking of 
inclusion and 
exclusion criteria

� Randomisation
based on date of 
birth

Overview of the CHF Disease Management Program

Recruitment Orientation 
phase

Monitoring 
phase

EvaluationIdentification 

� Letter to patient 
announcing 
phone call 

� Phone call to 
patient

� If patient 
interested in 
participating in 
program 
dispatch of 
registration 
documents to 
patient 

Welcome/risk 
stratification:

� Confirmation of 
diagnosis by 
G.P. (NYHA II-IV)

� Medical history
� Basic training
� Telemetry 

induction

Each patient 
receives a starter 
pack containing: 

� Program file
� Telemetric 

weighing scales 
blood pressure 
measuring 
device
(optional)

� Description of 
program

� Monitoring 
discussions
(12 p.a.)

� Health reports
(10 p.a.)

� Training material
(10 p.a.)

� TTM behaviour
classification (2 
p.a.)

� Agreed targets
(continuous)

� Quality of life
(1 p.a.)

� Satisfaction 
survey
(1 p.a.)

� Economic 
analysis was 
carried out based 
on health 
insurance 
company data 

� Satisfaction and 
quality of life were 
determined from a 
questionnaire 
sent out by post 
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Study population:

� Over the inclusion period, 997 insured people were identified with heart 
failure on the basis of the hospital discharge diag nosis.

� This covered patients who had been admitted to hosp ital within the last 6 
weeks and who complied with the defined inclusion a nd exclusion 
criteria.  

� The insured people were randomised on the basis of date of birth to 
either the control group (date of birth 21st-31st o f the month; n=251) or 
assigned as candidates to the management programme (date of birth 1st-
20th of the month; n=746). There were no significan t deviations between 
the two groups as far as age and gender were concer ned. 

� The candidates were introduced to both written and telephone aspects of 
the programme. 251 of the insured people who had be en contacted 
decided to take part in the programme (33.6% were w illing to participate).
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Randomisation of study population

Date of birth
21st-31st of the month

Date of birth
1st-20th of the month

Participants
n = 251

Control group
n = 251

Candidates
n = 746

997 patients identified with “heart failure“ over in clusion 
period on basis of  discharge diagnosis.
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Proportion of patients in the various age groups
and percentage of participants in each age group

Patients with CHF Percentage of participants

Percentage of all patients with heart failure in ea ch age group Percentage of participants in each age group

The highest recruitment rates are in the group of p eople younger than 70. But even in the 80+ 
age group patients are taking advantage of the prog ram.
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Sequence of events during programme

� The management programme consisted of regular phone  calls with 
medical and advisory information from a medically t rained personal 
adviser, written training documents and written fee dback reports. The 
patients were monitored for a two-year period via t elemetric bluetooth
weighing scales and partly via telemetric Bluetooth  blood pressure 
measurement. If values were critical, the managemen t centre contacted 
the patient, determined the reason for the abnormal  values and 
recommended action, e.g. a visit to the G.P. Some o f the patients were 
visited in their homes by the personal adviser. 

� The G.P. was included during patient recruitment an d by means of
regular reports. 

� The control group which included 251 insured people  received no 
intervention. 
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Coaching

� Telephone support provided by medical 
specialists and trained supervisors (coach)

� Predominantly ongoing personal contact for 
patients

� Coaches are specially trained in communication 
with chronically ill people 

� Focus on behavior modification and compliance 
management

Personal coaching is a key success factor for endur ing behavioral changes
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Training material

� Education material is optimized for every-day 
use

� Experts from specialized fields provide quality 
assurance for documents

� Modular concept containing general and 
specific information

� Continuous evaluation of the programs through 
patients questionnaires  

Education material developed by experts improve pat ient knowledge
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Change is a process - not an event 

Theoretical foundations for behavioral changes are:

� Prochaska‘s Transtheoretical Model (TTM)
� Differentiated 5-stage model for describing and exp laining problematical 

behaviors and determining the stage of motivation.
Example: Participant is in the preparation stage
“I don’t move, but from next month I intend to take  half-an-hour’s 
physical exercise so that I get at least a little o ut of breath.”

� The SMART model
� Based on which target processes can be developed

� S  – specific
� M – measurable
� A – attainable
� R – relevant
� T – time-bound

The SMART model helps the participant with the proc ess, taking account of the 
resources at their disposal. Successful meeting of targets is supported and 
accompanied by the personal Coach.

“From today 
onwards, I’ll be 
doing another 
half-an-hour of 
movement every 
evening“
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Objective
Better quality of care
Prevention of hospitalizations and follow-up costs 

Weight and blood 
pressure 
measurement
by patient
at home

•Wireless telemetric 
transmission of 
values to the DMP-
software 
•automated check for 
critical trends –
intervention in case 
of alarm

Involvement of G.P. 
after speaking to 
patient 

Monitoring and 
intervention by
specialist personnel
in Medical Service 
Centre,
preparation of health 
reports

11 22 33 44

Integration of telemetric equipment
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Example for the use of telemetry to support self-ma nagement in 

the stabilisation phase 

� Age: 75 years, Gender: male
� Diagnoses:

� Atrial flutter and atrial fibrillation 

� Chronic cardiac insufficiency, NYHA: III

� Diabetes mellitus [type 2] 

� Hypertension 
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Example for the use of telemetry to support self-ma nagement in 

the stabilisation phase 

� Typical weight progression of a patient in the stab ilisation phase of 
coaching. If the intervention limits are exceeded, the supervisor can 
intervene at an early stage to investigate the caus es and discuss them 
with the patient. The intervention interview simult aneously serves to 
coach the participant.

� Coaching lays the foundation for informed patient s elf-management, 
weight progression as an expression of the patient’ s clinical situation is 
stabilised, and the likelihood of hospitalisation i s reduced.

Calls

Body weight

Date
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Supervision comment:

� The association between drinking quantity, the taki ng of medication 
(diuretics) and weight progression, and the signifi cance of self-weighing 
were initially not at all clear to the patient. Thi s ignorance was the cause 
of a lack of compliance with regard to drinking qua ntity and the taking of 
medication, and triggered a number of critical alar ms in the early stages 
of the supervision programme.

� The concrete weight progression figures were used i n the intervention 
interviews to point out to the patient the importan ce of complying with 
the treatment specified by his doctor.

� The weight progression was stabilised in the course  of the supervision 
programme, intervention alarms became less frequent , and the patient is 
now able to assess the situation correctly himself and take action in 
good time.
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Feedback to patients and physicians

Health reports are automatically generated by the h ealth coaching software on a 
regular basis and sent out to patients and doctors.

Diagnosis Medication

Lab values

Personal goals

Reminder

Telemetric data

Disclaimer
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...  and the Doctors?

The health program
� promote the compliance of the treatment
� remind the patients of their physician visits
� make health reports for the physician and the patie nt with supplementing 

information available
� support the treatment goals specified by 

the physician together with the patient

85% of the physicians support the health program. 1 4% do not interfere. 
Less than 1% refuse to support the program.

Last but not least: 
� The additional time and effort for the physician in  the 

context of the health program is recompensed on top  
of the normal budget
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Results:

� 251 patients were included in both the control grou p and monitoring 
group.  

� The average age of study group participants was 71. 7 years.

� 33.6% of insured people were willing to take part i n the monitoring group 
– there were significant gender and age-related diff erences. A 
significantly higher proportion of men (38.6%) was willing to take part in 
the monitoring group than women (28.7%).

� The satisfaction survey revealed that 57% of those surveyed considered 
the programme to be “very good“ and 43% “quite good“ . None of those 
surveyed responded with “not so good” or “not at all ”. 

� According to the patients, 59% of G.P.s considered t he programme to be 
“good“, 2% “not good“. A further 32% were “indiffer ent” and 7% “don’t 
know anything about it“. 
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Economic evaluation DMP Chronic Heart Failure 

(controlled, randomized, prospective study design)

Ø Observation period 12 months
(min. 6 months and max. 18 months)

� Expenditures for hospital care within the 
treatment group were 45% lower than 
within the control group

� Expenditures for drugs were 15% higher 
within the treatment group

� After 12 months the health care costs were 
39,5% lower (up to 6.800 € per patient per 
year, p=0,05) within the treatment group 
compared to the control group

� The all cause mortality was reduced by 
46% (p<0,001)

Significant all cause mortality and health care exp enditure reduction through  
telemedical DMP Chronic Heart Failure
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Conclusions

Chronic disease is a major challenge for health car e systems 

around the world

Chronic disease is a major challenge for health car e systems 

around the world

Health Coaching can contribute to proactively manag e the 

corresponding risks by improving outcomes

Health Coaching can contribute to proactively manag e the 

corresponding risks by improving outcomes

The results indicate that total treatment costs and  mortality rate 

can be reduced by telemetric monitoring of patients  in CHF, 

especially in men.

The results indicate that total treatment costs and  mortality rate 

can be reduced by telemetric monitoring of patients  in CHF, 

especially in men.

Reduction of 
treatment costs

Improved medical 
situation

High costumer 
satisfactionHealth Coaching



27

Discussion:

� Willingness to take part in a telemetrically-suppor ted health programme 
to monitor patients with heart failure is age and g ender-related. 

� Training and monitoring of patients by phone – with the support of 
telemedical equipment – reduced the number of hospita lisations and 
overall costs were reduced. 

� Increased expenditure on medication supported the h ypothesis that drug 
compliance improved and therapy was more consistent  with guidelines.

� The 39.5% decrease in overall costs justifies the e xpenditure on the 
management programme by the insurance company. 


