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Introduction

The socio-economic impact of a disease is a structured 
way of showing the consequences of a specific health state 
or a disease for society as a whole and for various parties 
such as patients, healthcare providers and healthcare 
payers. This article aims to give an overview on the socio-
economic burden of HF. The scientific evidence on 
epidemiological measures such as prevalence, incidence 
and mortality, and humanistic parameters such as health-
related quality of life (HRQoL) and the economic burden 
of HF is summarized.

Epidemiology of cardiovascular disease (CVD) 
and heart failure (HF)

The term CVD summarizes HF, ischemic heart disease, 
stroke, peripheral heart disease and a number of other 
cardiac and vascular conditions (1). CVD is the leading 
cause of mortality and morbidity. In 2017, CVD was 
estimated to be responsible for 17.8 million deaths 
worldwide (1), what stands for nearly one third of the 
global mortality. The latest issue of the annual statistics 
summarized by the American Heart Association reports that 
about 48% of the adults in the U.S. in 2016 had CVD (2).
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Incidence and prevalence of HF 

HF is defined as a clinical syndrome characterized by a 
reduced ability of the heart to pump or fill with blood, 
manifested as increased left ventricular filling pressure. HF 
is classified into three subtypes, namely HF with reduced 
ejection fraction (HFrEF), HF with preserved ejection 
fraction (HFpEF) and HF mid-range ejection fraction 
(HFmrEF) (3,4). Although this classification is based on 
clinical parameters it is important for socio-economic 
aspects of HF as well.

HF patients represent about 5% of the CVD patients. 
HF globally affects approximately 23 million people 
including 6 million people in the USA and more than  
15 million people in Europe (4). The prevalence of HF is 
between 1–2% of the adult population in industrialized 
high-income countries, rising to 10% in a population over 
70 years of age. At the age of 55 years the risk to develop 
HF over the remaining lifetime it is estimated to be 33% 
for men and 28% for women (3).

The prevalence and incidence of HF is influenced by a 
number of risk factors such as age, hypertension, chronic 
heart disease, obesity, hyperlipidemia, and diabetes (3). The 
prevalence has increased over the past decades. Associated 
with the increasing proportion of elderly people and the 
improvements in diagnosis and therapy, it is expected that 
there will be a further rise (5). Incidence is relatively stable over 
time, with numbers of 500,000 to 600,000 newly diagnosed 
cases per year. This indicates that the management of risk 
factors by focused primary prevention strategies was successful 
in delaying the development of HF (5).

Most of the studies on prevalence and incidence of 
HF focused on the US and European population. A 
recent worldwide population-based study found relevant 
differences in long-term outcomes of HF patients 
differentiated by region, sex, place of diagnosis, and 
socioeconomic status. The authors concluded that tailored 
management strategies could significantly improve the 
long-term outcome of HF patients (6).

Mortality

There is no doubt that HF significantly lowers overall 
survival probability. A large meta-analysis estimated a 40.2% 
mortality of HF patients during a median follow-up of  
2.5 years (7). Data from other population-based studies such 
as the Framingham Heart Study and the Olmsted Study 
confirmed the high mortality of HF with rates of 50–59% 

in men and 30–46% in women in the 1990s (8-10). Analysis 
of large administrative datasets from a US Medicare 
population and a UK NHS population demonstrated only 
moderate improvements in survival from 1994 to 2003 in 
the US and from 2000 to 2017 in the UK (11,12).

Regional variation of mortality

HF-specific mortality varies considerably across regions and 
countries. Based on the recently published multinational 
cohort study INTER-CHF, the overall 1-year mortality is 
16.5–7% in China, 9% in South America and the Middle 
East, 34% in African countries (13). The authors concluded 
that differences in health-care infrastructure, quality and 
access, or environmental and genetic factors might be 
responsible for the regional differences in HF mortality (13).

A comparable study on Asian countries confirmed 
the regional differences in mortality, associated with the 
economic differences across the countries. In the subsample 
of patients with HFrEF, Southeast Asia has the highest 
crude all cause 1-year mortality (13.6%), compared with 
8.9% in Northeast Asia and 8.3% in South Asia. Individual 
countries with the highest mortality were Indonesia (21.4%) 
and the Philippines (14.3%), despite relatively young 
populations. On the other hand, Japan, with a relatively 
elderly population, had the lowest 1‐year mortality rate of 
4.4% (14).

Generally, the vast majority of studies analyzing the 
epidemiology of HF have been performed in western 
industrialized high-income country populations. The lack 
of scientific evidence on epidemiology of HF for other 
regions might be caused by the lower priority for financing 
institutions as well as the availability of administrative data. 
Nevertheless, the high mortality in African countries and 
India underscore the need for further studies and tailored 
disease management in these regions (6).

Humanistic burden of HF

The term “humanistic burden” summarizes the impact of 
an illness on patients’ HRQoL, the activities of daily living, 
caregiver health and caregiver quality of life. It also takes 
into account patients’ treatment satisfaction and compliance 
with their specific treatment regimen. More than 90% 
of publications on the humanistic burden of HF focused 
on HRQoL. Outcome measures perceived and reported 
directly by the patients influence the therapy decision 
making process. These assumptions are supported by 
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empirical evidence, e.g., the SHAPE study showed that two 
thirds of the normal population prefer improved HRQoL 
to length of survival (15). Previous US studies on HF 
patients confirmed this preference (16,17) and underscored 
the importance of HRQoL as an outcome parameter.

HRQoL

On the individual patient level, HRQoL includes the 
physical and mental health over time. HRQoL is put into 
effect by disease-specific and generic measures which are 
perceived and usually reported by the patients and then 
evaluated using validated questionnaires. Scientific evidence 
clearly shows that those with HF are associated with a 
substantial decrease of HRQoL compared to individuals 
with most other chronic diseases and to individuals without 
HF (18-20). A number of studies showed that more severe 
NYHA stages are associated with a lower HRQoL. The 
results were relatively consistent across the different 
approaches to measure HRQoL such as generic instruments 
(e.g., EQ-5D, SF-12, SF-36) or disease-specific instruments 
(e.g., MLHFQ, KCCQ) (21-24). The impact of the ejection 
fraction on generic HRQoL was demonstrated in one study 
using SF-26 (25). Another study with the disease-specific 
Kansas City Cardiomyopathy Questionnaire (KCCQ) 
found no significant difference between HF patients with 
an ejection fraction lower than 40 or higher than 50 (23). 
Specific clinical consequences of HF such as poor mental 
health, comorbidities, as well as the need for hospitalization, 
have been demonstrated to be associated with worse 
HRQoL in patients with HF (20).

Therapeutic approaches which improve the clinical 
status of patients with HF also have a positive effect 
on HRQoL of the patients. A large number of studies 
can be found on the HRQoL consequences of specific 
pharmaceutical interventions. A recent review from Giles 
et al. gives a comprehensive overview (20). This relatively 
extensive body of scientific evidence from this large number 
of studies may be a consequence of the acknowledgement 
of HRQoL as patient-relevant outcome measure for 
pricing and reimbursement decision-making processes 
for pharmaceuticals in many countries. Practically for all 
new pharmaceuticals, HRQoL studies are included in the 
standard program of clinical development of the companies. 
For example, the uses of angiotensin II receptor blocker, 
angiotensin converting enzyme inhibitor, or beta blockers 
in patients with HF were shown to be positively correlated 
with HRQoL (26-29).

The use of left ventricular assist devices as bridge to 
transplantation is a typical example for a positive effect 
of the use of a medical device in HRQoL of patients with 
advanced HF. As summarized in a systematic review, 
left ventricular assist devices significantly improved 
quantity of life as well as the HRQoL for patients with 
HF. Improvements in HRQoL are seen 3 months after 
implantation and remain throughout the duration of 
support (30).

Several studies investigated the suitability of HRQoL as 
a predictive factor of mortality and long-term outcomes in 
patients with HF. Data from European countries and the 
USA demonstrated an association of HRQoL scores and 
mortality and survival without cardiac events (31-35).

Hospitalization rate

In most healthcare systems statistics on hospitalization 
are easily available. The hospitalization rates for patients 
with HF have been shown to be correlated with disease 
severity, mortality, HRQoL, as well as long-term treatment 
costs. Most data are available for 1-year hospitalization 
rates of HF patients, either for HF treatment or all-cause 
hospitalization. Depending on a number of factors—
age, severity of HF, previous hospitalization, country and 
therapeutic strategy, HF-related hospitalization occurs 
in up to 25% of the HF patients, whereas all-cause 
hospitalizations were observed in up to 60% (20). Strong 
predictors for hospitalization seem to be a previous hospital 
admission and comorbidities. In the majority of the cases 
HF is not the main diagnosis of admission. Frequent first 
diagnoses of admission were pulmonary disease, renal 
failure, and infections (5,36).

Furthermore, between 15% and 30% of patients 
hospitalized for HF are likely to be readmitted within a 
month after discharge from hospital. The rates for HF-related 
readmission ranged from 13.8–46.1% depending on study 
population and country-specific healthcare setting (20).

Economic burden of HF

Health economic studies are differentiated according to the 
aim of the study and the target group for the study results. 
To compare two or more defined healthcare technologies 
or healthcare strategies, economic evaluation studies or 
cost-effectiveness simulation models became a standard 
requirement or at least a helpful add-on for pricing and 
reimbursement decisions in many countries. The results of 
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health economic evaluation studies are cost-outcome-ratios 
such as incremental cost per life-year gained per patient or 
population treated, or incremental cost per quality-adjusted 
life-year (QALY). Use of these parameters is an attempt to 
express the value of a defined healthcare measure.

The estimation of the economic burden of a disease 
follows a different methodological concept. Instead of 
calculation of the additional cost to gain a unit of medical 
outcome, only the costs associated with a specific disease or 
a specific health status are calculated. The average economic 
consequences (expenses and savings) of a disease or in a 
defined health state are calculated. Outcomes are indirectly 
considered as changes in outcome might lead to additional 
costs or savings. The costs can be expressed as costs per 
average patient or cost for a whole population.

The calculation of the costs can be limited to the 
most relevant cost component, which in case of HF is 
hospitalization. Further components of the direct cost 
of HF are outpatient care, medication, rehabilitation, 
professional nursing care and informal care. Indirect 
costs are reflecting the productivity loss expressed as 
‘presenteeism’ (i.e., working while sick), sick leave, early 
retirement, and premature mortality. The total cost of 
illness of a disease is estimated by the total amount of direct 
and indirect costs associated with the disease.

Cost of inpatient care

Inpatient hospital care is the major cost driver in HF. In 
multiple studies across different countries and regions, it 
was consistently reported to be the largest contributor to 
direct costs. Variations of systems, economies, populations 
as well as statistical and health economic methods, lead to a 
wide variation of results across studies.

Even after adjustment for currency and the year of 
calculation, the absolute cost for hospitalization varies so 
widely across the studies that a direct comparison seems to 
be inappropriate (37). The lowest cost for hospitalization due 
to HF of about 900 USD per year was reported for South 
Korea (38), the highest number of about 125,000 USD  
per patient per year was calculated for the US healthcare 
system (39). According to a recent review in-patient costs 
for HF patients in European countries range from about 
5,000 USD to about 18,000 USD (37).

The percentage of hospitalization cost from total costs 
varies between 47% and 92%, after adjustment for currency 
and year (20,37). But even keeping in mind these wide 
variations, the available scientific evidence leaves no room 

for doubt that hospital treatment and hospitalizations in HF 
are cost-intensive and the most important component for 
the economic burden of HF.

Cost for outpatient care

Practically all comprehensive health economic studies 
on HF presented data on the cost of outpatient care and 
medications (37). Other components of the direct costs 
such as the cost for nursing care, rehabilitation or specific 
lab tests have rarely been in the focus of health economic 
studies on HF. In most studies it remains unclear whether 
the cost of outpatient care and medication is limited to HF-
related care. This methodological lack of clarity complicates 
direct comparisons of the study results.

The reliability of direct comparisons of absolute cost 
numbers for various countries is limited. The relative 
proportion of main cost components to total costs seems 
to be easier to transfer from one country to another and 
more appropriate to compare. Derived from the results of a 
comprehensive and concise US study (40), a typical sample 
of different cost components was calculated as follows: 
hospitalizations 47%; medications 20%; office-based care 
14%; home nursing care 8%, outpatient care 5%, other 8%.

Comprehensive and valid numbers of samples of cost 
components for other countries are not available.

Indirect/societal cost of HF

The scientific body of evidence on indirect cost of HF is limited 
to three publications (41-43). An analysis of administrative data 
for a Medicare population from the US (41) reported total 
annual indirect cost of HF of 10.2 billion USD respectively 
about 1,860 USD per patient for the year 2012. Only one study 
could be identified reporting all relevant components of indirect 
costs. Total indirect costs of HF in Poland were 945 million 
EUR in 2015. The main driver of indirect costs of HF was 
premature mortality (about 60%) followed by ‘presenteeism’ 
(22%), disability (12%) and sick leave (4.0%). The cost of 
caregivers’ absenteeism was below 0,01% of the indirect costs 
and therefore considered to be negligible (42). In contrast to the 
results from Poland, a Spanish study underscored the relevance 
of family caregivers’ costs by being responsible for about two 
third of total HF cost (43).

Cost of illness

Three recent systematic reviews summarize the current 
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scientific evidence on the total cost of HF (20,37,44). The 
number of studies included in the reviews varied between 
16 and 35. All three reviews remarked that there was 
a broad range of the annual costs per HF patient. The 
lowest numbers of all studies with less than 1,000 USD are 
presented for Nigeria and South Korea (38,45). The annual 
cost per patient in Europe varies from about 5,000 EUR 
to 15,000 EUR (37) without obvious reasons for such large 
discrepancies. The annual direct cost per HF patient in the 
US tends to be the highest in the world. The results of the 
studies range from 17,000 USD to 30,000 USD (20,37).

Several publications refer to 1–2% of the overall 
healthcare budget spent for HF (37). Only for a few 
countries are valid study-results on the country-specific 
economic burden of HF available. There is almost a 
complete lack of data regarding middle and low-income 
countries, although they represent over 80% of the world’s 
population. For most countries in the world epidemiological 
and economic statistics are missing or not sufficient to 
estimate reliable cost of illness measures. The majority of 
direct cost of HF is paid out-of-pocket and therefore not 
regularly documented. Due to a lack of all-encompassing 
reporting systems for sick leave and retirement it is 
impossible to estimate indirect cost by using administrative 
data. Only a single rough estimate could be identified 
which used a prognostic simulation model (46). The global 
annual cost of HF for the year 2012 was estimated to be 
$108 billion. Direct costs were estimated to be $65 billion, 
indirect costs $43 billon; 86% of the global HF cost is 
spent in high income countries. The authors assume a large 
difference of the ratio of direct and indirect cost (46).

Rapid economic development and changes of morbidity 
patterns in high-population countries, especially China 
and Brazil, might have changed this picture over the last 
decade. High increase of healthcare spending per capita of 
up to 10% per year is likely to affect the cost of HF and its 
distribution pattern as well (47).

Approaches to the management of HF costs

In coronary heart disease primary prevention with 
medications such as statins, as well as non-pharmaceutical 
s trategies  such as  smoking cessat ion,  has  been a 
popular topic of health economic studies for many 
decades. Most HF efforts are targeted at treatment and 
secondary prevention (48). Again, most studies have been 
performed for western high-income countries, mainly 
for pharmaceutical approaches; also for low and middle-

income countries a considerable number of studies have 
demonstrated the feasibility and cost-effectiveness of 
programs aiming for example at salt intake and tobacco 
consumption (49). In the long run effective prevention 
strategies often result in overall savings due to the number 
of cases and complications avoided.

Cost-effective diagnostic approaches in HF aim at 
different targets. One target might be to attain a valid 
‘ruling-out’ procedure in emergency situations. A fast and 
valid differentiation between positive HF patients and 
those with other underlying diseases leads to a decrease 
of hospital cost. A second target - more relevant from a 
public health perspective—aims at the management of 
HF patients, resulting in a decrease of hospital admissions 
and the use of further healthcare resources by focused, 
biomarker-guided treatment. A third and future target is the 
screening of individuals with elevated risk for HF to achieve 
early detection and treatment, and for the avoidance of 
unnecessary treatment of healthy individuals or those who 
are falsely classified as having HF.

Most health economic evaluation studies on HF patients 
focus on therapy. All HF patients should receive recommended 
evidence-based therapies suitable for, and according, to the 
preferences of the individual patient. Cost-effectiveness studies 
always compare alternative strategies. They cannot replace 
the individual clinical decision, but they can add information 
important for pricing and reimbursement decisions for 
pharmaceuticals and devices to avoid unjustified prices caused 
by the lack of competition between manufacturers.

Discussion and outlook

Published guidelines on HF summarize evidence-
based strategies for prevention, diagnosis, therapy and 
rehabilitation. Health economic evaluation studies do not 
contradict the evidence derived from clinical or patient-
reported outcome studies, but add the economic dimension 
expressed in additional cost or saving due to the use of a 
defined medication or medical device.

This review summarizes the current picture of the socio-
economic burden of HF focusing on the consequences on 
the HRQoL, hospitalizations, and the expenses for medical 
care of patients with HF. This paper is meant to give a 
narrative overview of the literature and the study results on 
a number of public health aspects of HF. A meta-analysis 
of the published study results would reach a higher level of 
evidence but requires a broader database and a much more 
complex methodological approach.
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Medical decision-making processes affect individual 
patients. They should be based on clinical evidence and 
patient preferences, rather than made on the basis of 
individual or local economic interests. But it seems to 
be unavoidable to take into consideration the scarcity of 
monetary resources as well as the quality of life of patients 
and professionals for the overall public health goals, the 
legal framework, pricing and reimbursement decisions.

Hundreds of scientific studies on socio-economic 
consequences of HF have been conducted and published. 
This number alone is underscoring the importance of the 
disease. Not only the number but also the results of the 
studies clearly highlight the importance of HF, showing 
a large economic burden of HF for healthcare systems 
all over the world and a considerable impact on HRQL. 
Not surprisingly the results on HRQoL are relatively 
homogeneous, but there is a huge difference across 
countries in the absolute economic burden, which is not 
only explained by the differences in gross domestic product 
(GDP) estimations, but also due to the differences in the 
percentage of GDP spent for healthcare. Especially in low 
and middle-income countries the majority of healthcare 
cost must be covered out-of-pocket of patients and families. 
There is a lack of scientific evidence with regards to 
this aspect. In general, the number of cost of illness and 
HRQoL studies for low and middle income countries is 
very low. For the vast majority of these countries there 
are no studies at all. As a lot of studies are supported by 
industry grants, the priority is put on the large markets. In 
response to this development, global non-profit institutions 
such as World Health Organization or Bill and Melinda 
Foundation started large global study initiatives (47). Also, 
the implementation of universal healthcare programs, e.g., 
in the Philippines or Indonesia, will improve the availability 
of administrative data and enable analyses, also on HF.

The results of the identified studies show such a broad range. 
Only a small percentage of the variations are due to the differences 
across healthcare systems and the lack of data. The main cause 
is seen in the heterogeneity of the study methods. Future studies 
on the socio-economic burden of HF should use a standardized 
methodological approach regarding selection criteria of HF 
patients and data, the inclusion of different cost components, the 
statistical approach and the presentation of results (20,37,44).

Conclusions

All preventive, diagnostic, therapeutic and rehabilitation 
approaches for HF which demonstrated a sufficiently 

evidence-based outcome-gain should be part of medical 
care. Nevertheless, the allocation of scarce monetary and 
human resources should be made with an awareness of the 
socio-economic consequences.

The body of scientific evidence on the humanistic 
burden of HF by HRQoL and the economic burden 
expressed in estimations of the cost of hospitalization or the 
cost of illness due to HF clearly shows a considerable and 
continuously growing socio-economic burden of HF. This 
trend for rising costs has been observed for high-income 
countries over the last 20 years and future demographic 
developments predict further increases in the future. It is 
assumed that low and middle-income countries will follow

Inpatient treatment and hospitalization are the main 
driver for a decrease of HRQoL and represent the 
largest cost component in industrialized countries in HF. 
Prevention strategies, diagnostic and therapeutic approaches 
including hospital care should consequently focus on 
avoiding the need for hospitalizations, and in particular, 
readmissions.

Further research on indirect costs and costs of nursing 
care as well as studies in low- and middle-income countries 
are recommended. Future studies would benefit from a 
greater standardization of methods and presentation of 
HRQoL and cost of illness results.
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