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Abstract
Aim To estimate the comprehensive healthcare costs of heart failure (HF) and determine the utilization of healthcare resources
(HRU) for 2 years following index hospitalization.
Subjects and methods The Manipal Heart Failure Registry (MHFR) is a prospective registry analyzing the financial burden and
HRU in 610 patients with HF. Costs incurred by patients during 2 years following index hospitalization were estimated, and their
association with socio-demographic and clinical factors were calculated. After 54 (8.8%) in-hospital mortalities, 556 patients
were followed up for 2 years.
Results The mean age of the study cohort was 65.08 ± 13.6 years, and 245 (40.2%) were females. Based on the ejection fraction
(EF), 506 (82.9%) patients were diagnosed as having HFwith reduced EF. Average hospital stay during index admission was 5.3
± 2.9 days. Total expenditure during index hospitalization was INR 36.3 million and during 2-year follow-up was INR 45.2
million. Average total expenditure per patient was INR 133,663. The average out-of-pocket expense was INR 82,766 and average
health insurance coverage was INR 50,896. Difference in expenditure was significant (P < 0.05) between specific groups, i.e.,
etiologies, genders, HF phenotypes, age groups, and healthcare insurance types.
Conclusion Healthcare expenditure of patients with HF in India is much lower than for the western counterparts. Higher
utilization of healthcare resources in HF patients with ischemic etiology, non-compliant to medications, and elderly
(age > 60 years) was associated with increased expenses. Interventional procedures and implantations account for
the bulk of the expenses in ischemic HF patients.
Trial registration number Clinical Trial Registry of India: CTRI/2017/11/010395; National Institute of Health (NIH) clinical trial
no.: NCT03157219.
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Background

Heart failure (HF) is responsible for 1.8 million hospitaliza-
tions annually in India, and it affects 2–3% of the world’s total
population. HF is one of the leadingmedical causes of hospital
admission among elderly population. Patients with HF admis-
sions are very young (~ 53 years) in India compared
with ~ 70 years in the USA and Europe (Huffman and
Prabhakaran 2010). The in-hospital HF mortality rate in India
is 10–30.8% compared with 4–7% in Western countries (Seth
et al. 2015; Callender et al. 2014). Heart failure is known to
lead to frequent clinic visits because of worsening symptoms
(Ambrosy et al. 2014).

Along with the adverse outcomes, HF is also known for its
huge costs and financial burden for the patient, caregiver, so-
ciety, and country budgets. HF represents 2–3% of the total
cost of all medical conditions (Berry et al. 2001; Parissis et al.
2015). Globally, the estimated cost of HF in 2012 was $108
billion accounting for ~ $65 billion (60%) of direct costs and ~
$43 billion (40%) of indirect costs. India is the country in
Southern Asia spending the most on HF according to the
global data, estimating the amount as ~ $1186 million (1.1%
of total global HF spending). This enormous cost of HF results
from recurrent admissions, multiple drug therapy, device im-
plantations, and various cardiac and non-cardiac comorbidi-
ties (Stewart et al. 2002). The economic burden of any disease
constitutes two factors, direct and indirect costs. Direct costs
of heart failure include physician/consultation charges, prima-
ry healthcare costs, and expenditure on hospitalization, hospi-
tal services, and medications followed by post-discharge ex-
penses. Indirect costs include premature mortality, costs to
society through morbidity, caregivers’ related costs, and loss
of productivity (Cook et al. 2014; Farmakis et al. 2015).

Heart failure is an important ‘present day’ problem with
significant public health importance and financial implica-
tions for developing countries such as India. Both devel-
oped and developing countries spend a huge amount of
their budgets for their citizens’ healthcare. It is therefore
important to do an elaborate cost estimation of HF man-
agement. An approximate estimation of the cost of HF
management with optimal use of facilities will help health
policy-makers to draw a broad outline regarding expenses
per patient per year and the amount required to be kept
aside for this group of patients. A comparison with devel-
oped countries would be revealing concerning how finan-
cial and health resource utilizations are being carried out in
our center and also how developed countries could develop
better cost-cutting plans with optimal patient results.

Only a few HF registry studies have been done in India,
which followed the patients for less than a year, and therefore
long-term data on disease management, healthcare resource
utilization (HRU), and health economics have never been ad-
dressed adequately. Typically, these studies have focused

primarily upon clinical profiles of hospitalized patients, where
detailed long-term documentation of cardiac function, treat-
ment patterns, outcomes, and healthcare expenditure is lack-
ing. This study estimates the comprehensive healthcare costs
of HF and determines the utilization of healthcare resources
for 2 years. In this study we analyzed the total costs of man-
agement of different phenotypes of HF [heart failure with
preserved ejection fraction (HFpEF) and heart failure with
reduced ejection fraction (HFrEF)]. We designed the study
in a manner to differentiate the costs in specific groups, which
have not been well studied before, i.e., ischemic and non-
ischemic HF, males and females, HF with comorbidities and
prevalent HF alone, and between different types of healthcare
resource utilization groups (re-admissions vs. non-
readmissions; scheduled vs. unscheduled visits). This study
is unique because to our knowledge it is the first and only
study to date executed in this country for HF patients.

Subjects and methods

Study design and setting

The Manipal Heart Failure Registry (MHFR) is a prospective
registry that documents the routine patterns of diagnosis and
medical care for HF as well as treatment type and long-term
clinical events including mortality and re-hospitalizations.
The healthcare resource utilization and financial burden of
disease were estimated as a secondary objective. Ethical ap-
proval was obtained from the Institutional Ethics Committee
for MHFR.

The study recruited patients from a tertiary care center (the
university’s teaching hospital). Patients were directly present-
ed or referred from all associated primary care hospitals/
clinics between January 2016 and December 2016. Patients
who survived after index hospitalization were followed up for
2 years.

Eligibility and sampling

Patients with acute HF or acute exacerbation of chronic HF
were included after the informed consenting process. The data
of 610 patients were analyzed for financial burden domain
between January 2016 and December 2016. After 54 (8.8%)
in-hospital mortalities, 556 patients were followed up for 2
years.

Data collection

Socio-demographic and clinical information

Socio-demographic details including gender, age, social
habits, educational status, and income status of patients and
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caregivers were collected. Clinical characteristics, i.e., eti-
ology, phenotypes of HF, New York Heart Association
(NYHA) score at admission, and details of comorbid con-
ditions were recorded for the analysis. Heart failure was
divided into two categories based on the ejection fraction
(EF), HFpEF with ≥ 50% and HFrEF with < 50%. Drug
utilization review was done for medications prescribed to
the patients. Medication nonadherence was evaluated using
a validated tool for all discharged patients during the
follow-up period.

Healthcare resource utilization

We recorded the data that could influence the costs of HF
starting from emergency department (ED) admission to dis-
charge and at follow-ups. Interventions, device implantations,
and cardiac diagnostic and therapeutic procedures including
coronary angiogram (CAG) and use of an intra-aortic balloon
pump were noted in the recruited cohort. Utilization of a ven-
tilator and intensive cardiac care unit and ward stays were also
reported under healthcare resource utilization.

Outcomes

Post-discharge events, i.e., mortality, re-admissions, and
scheduled and unscheduled visits, within the follow-up period
were considered as outcomes.

Index admission costs

For this registry, we analyzed the total expense incurred dur-
ing index hospitalization from in-patient bills. Overall index
hospitalization expenditure was divided into five different
costs: ‘hospital services and consumables,’ ‘investigations,’
‘medicines, procedural and devices,’ ‘consultation and profes-
sional charges,’ and ‘costs incurred by caregivers during
admission.’

‘Hospital services’ included intensive care unit (ICU)
costs, ward charges, admission procedure-related costs, and
diets for patients. ‘Consumables’ comprised central sterile unit
and general store materials. Investigations included biochem-
ical, clinical/hematology, microbiology, radiology, and cardi-
ac (electrocardiogram and echocardiogram) testing.
‘Medicines, procedural and devices’ comprised the costs of
oxygen therapy and medicines including early treatment (in-
jectables and infusions) of HF and drugs used during hospi-
talization procedures. It also consisted of interventions and
device implantations. ‘Professional charges’ included the
nursing costs, costs of an emergency visit by a clinician, and
consultation costs of an HF specialist or other specialist need-
ed to manage HF or HF-related comorbidities. ‘Caregiver-re-
lated expenses’ were calculated based on their current occu-
pation and daily earnings. Travel charges and expenses for

food and lodging were included as per the duration of care-
giving during hospitalization.

Follow-up costs

Follow-up expenditure comprised the costs of re-admissions,
medication expenses, scheduled and unscheduled visits to cli-
nicians, and those related to caregivers. Re-admission costs
again consisted of ‘hospital services and consumables,’ ‘in-
vestigations,’ ‘medicines, procedural and devices,’ ‘consulta-
tion and professional charges,’ and ‘costs incurred by care-
givers during admission.’Costs of scheduled and unscheduled
visits included the consultation charges, hospital services (re-
cord maintenance and registration), investigations, and travel
expenses. Caregiver’s expenditure on follow-up involved
travel charges, food and lodging, and loss of salary as per their
occupation. Medication costs were estimated as per the bills
presented by patients on follow-ups or the drug costs where
patients were not able to produce the bills.

Costs covered by health insurance

Utilization of healthcare insurance which covered the HF-
related costs completely or partially was considered, and
discounted costs were calculated. We divided the patients into
two categories based on the insurance type and coverage: first,
government healthcare schemes, private healthcare insurance,
and uninsured patients; second, complete or partial
reimbursement.

Statistical analysis

Data analysis was done using SPSS version 20 (SPSS Inc., IL,
USA). Continuous data were presented as means and standard
deviation. Proportions were reported for categorical data.
Categorical variables were compared using the chi-square test
and continuous variables through t-tests. Costs were com-
pared using independent sample t-test between different
groups, i.e., ischemic and non-ischemic heart failure, male
and female patients, HFpEF and HFrEF, and scheduled and
unscheduled visit groups. P < 0.05was considered statistically
significant.

Results

Socio-demographics and clinical characteristics

A total of 610 patients were included in the study with mean
age of 65.08 ± 13.6 years; 365 (59.8%) were males. A
caregiver was present for all the patients during index
hospitalization and follow-up visits. Post-discharge care
was given on a domiciliary basis to all the patients. No
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one was shifted to cardiac rehabilitation or any kind
special care which increases the post-discharge costs.
Of 610 patients, 196 (32.2%) patients and 337 (55.2)
caregivers were currently earning. Socio-demographic
details are presented in Table 1.

At index hospitalization, NYHA functional class was
assessed for the patients, and 354 (58.1%) were class III.
Based on EF, 506 (82.9%) patients were diagnosed with
HFrEF. Average hospital stay during index admission was
5.3 ± 2.9 days. Two hundred thirty-seven (38.9%) patients
presented with ischemia as the etiology of HF (as confirmed
by electrocardiogram changes, troponin T values, and CAG
report), followed by 149 (24.4%) with cardiomyopathies of
non-ischemic etiologies. Among comorbidities, hypertension
was the major comorbidity in 316 (51.8%) patients followed
by 261 (42.8%) and 257 (42.1%) patients with anemia (hemo-
globin < 12 g/dl for males and < 11 g/dl for females) and
diabetes mellitus, respectively. Fifty-four (8.8%) patients
expired during index hospitalization, and 1- and 2-year
composite mortalities were 146 (23.9%) and 157 (25.7%),
respectively (Table 1).

HF expenditure

The total cost of HF management from index hospitalization
for 610 patients was INR 81,534,469 (81.5 million) with an
average 2-year cost of INR 133,663 per patient. After 8.8%
mortality, 556 patients were followed up for 2 years. Total
expenditure for follow-up was computed as INR 45,244,349
(45.2 million) vs. INR 36,290,120 (36.3 million) for index
hospitalization. The average cost paid by the patient was INR
82,766 after average health insurance coverage of INR 50,896.

In-hospitalization costs were less than half (44.6%) of the
total expenditure and comprised five categories as described
in the methodology. Maximum costs of index admission were
incurred through medications, procedures, and implantations
and amounted to INR 23,753,461 (65.4%), whereas consulta-
tion and professional charges amounted to only INR
1,316,502 (3.6%) (Table 2). Two-year follow-up cost related
to HF management was 55.4%, and maximum expenditure
incurred was from medicines (38.3%) followed by re-
admissions (34.5%) (Fig. 1).

Comparison of costs between different groups

Independent samples t-test was used to compare the average
costs between specific groups such as phenotypes of HF,
gender, etiology, medication compliance, and resources
utilization. Patients with ischemic etiology, HFpEF,
post-discharge re-hospitalizations due to HF, male gen-
der, noncompliance to medications, and age > 60 years
were associated with additional expenses in HF costs
with p < 0.05 (Table 3).

Table 1 Socio-demographic and clinical characteristics of the study cohort

Variables Frequency (%)

Age (years) 65.08 ± 13.6

Age groups

18–60 years 210 (34.4)

> 60 years 400 (65.6)

Males 365 (59.8)

Patients (earning) 196 (32.2)

Caregivers (earning) 337 (55.2)

Healthcare insurance

Government 371 (60.7)

Private 113 (18.6)

Uninsured 126 (20.7)

Admission through ED 329 (54)

Smoking 198 (32.5)

Alcoholic 189 (31)

Etiology

Ischemic heart disease 237 (38.9)

Cardiomyopathies 149 (24.4)

VHD 44 (7.2)

Procedures and interventions

CAG 397 (65.1)

PTCA/CABG 224 (36.8)

Devices 16 (2.6)

IABP 66 (10.8)

HF type

HFpEF 104 (17.1)

HFrEF 506 (82.9)

NYHA class

III 354 (58.1)

IV 149 (24.4)

Comorbid conditions

HTN 316 (51.8)

Diabetes mellitus 257 (42.1)

Anemia 261 (42.8)

CKD/AKI 105 (17.2)

Arrhythmia (AF/VT) 38 (6.2)

Index hospitalization

Duration of stay 5.3 ± 2.9 days

ICU stay 512 (84)

Ward stay 537 (88)

Ventilator support 354 (58)

Outcomes

Mortality

In-hospital 54 (8.8)

2-year 157 (25.7)

Re-admissions 243 (39.8)

Visits to clinician 2630 (4.7 per patient)

Scheduled 1058 (1.9 per patient)

Unscheduled 715 (1.3 per patient)

Non-HF 857 (1.4 per patient)
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Discussion

HF is a complex clinical syndrome and a progressive disease
with a high epidemiological burden. It causes repeated
reoccurrences of symptoms, and it worsens with age resulting
in frequent hospitalizations and high costs (Cho et al. 2018).
Aging because of success against communicable disease in
developing countries such as India increases the prevalence
of HF. Urbanization and economic transition of a developing
country increase average age (> 60 years), which escalates the
HF burden (Huffman and Prabhakaran 2010). MHFR also
supports the fact that the HF costs are high in the elderly
(INR 110,734.0 ± 33,478.2 for < 60 years vs. INR
145,700.8 ± 56,765.2 for ≥ 60 years; p = 0.009).

The HF costs are different for both genders; females show
less expenditure thanmales.Males carry the additional burden
of comorbidities such as diabetes and hypertension (Adhish
et al. 2018). They are more prone to develop ischemia-
induced HF at an earlier age than females. Females usually
develop HF at a later age (> 60 years) because of menopause
and late development of risk factors. The present study shows
a significant difference between the HF costs for male (INR
158,384.2 ± 34,262.2) and female patients (INR 96,833.6 ±
31,589.3); p = 0.002.

Patients admitted with HFrEF are at increased risk of mor-
tality and re-hospitalization. Among hospitalizations for heart
failure, HFpEF represents a growing proportion and may
overtake HFrEF as the predominant form of AHF (Steinberg
et al. 2012). The cost difference between HF phenotypes
was significant (INR 166,392.6 ± 35,487.2 vs. INR
126,936.0 ± 46,258.8; p = 0.041). The index admission
costs of HFrEF were more than those of HFpEF be-
cause of the ischemic etiology and interventions done,
but long-term charges were much higher in HFpEF be-
cause of frequent non-ischemic hospitalizations and ad-
ditional resource utilization (Murphy et al. 2017).

Per patient costs of ischemic HF was 180% more than for
non-ischemic HF. A significant difference was noted in the
costs for ischemic HF (INR 182,968.2 ± 33,562.0) and non-
ischemic HF (INR 102,335.1 ± 25,689.2); p < 0.001. The
main contributors to the high cost in ischemic HF were emer-
gency room charges, procedural charges, implantation of
drug-eluting stents (DES), and other interventions such as
the use of an intra-aortic balloon pump (IABP) and ICU stay
for post-procedural observations (Rihova et al. 2013). In the
present study, CAG was done for 397 (65.1%) patients with
acute myocardial infarction or to rule out ischemic causes of
heart failure. Among 237 (38.9%) IHD patients, 224 (94.5)
underwent percutaneous transluminal coronary angioplasty
(PTCA) with DES or coronary artery bypass grafting
(CABG), and 66 (27.8%) patients needed IABP support.

Presence of comorbidities doubled the costs of HF. The
costs for HF with comorbidities were significantly higher than
for HF alone (INR 164,522.6 ± 43,234.2 vs. INR 85,759.8 ±
25,639.2; p < 0.001). Coronary artery disease and hyperten-
sion are the major cardiac conditions, while renal insufficien-
cy, anemia, and diabetes mellitus are well-known non-cardiac
conditions in HF patients (Wexler et al. 2001). In the present
study, half of the patients had hypertension, followed by dia-
betes mellitus, IHD, anemia, and renal diseases. Lio and his
team did a regression model analysis for the costs, which
showed 50% escalation in total HF costs because of renal
diseases followed by 38%, 28%, and 19% for coronary artery
disease (CAD), diabetes, and hypertension, respectively (Liao
et al. 2007). The presence of kidney disease has a strong
influence on HF, leading to poor prognosis, i.e., mortality,
re-admissions, and huge healthcare costs (House 2018).
Chronic kidney disease (CKD) contributes to the development
of HF risk factors including acid-base alterations, myocardial
stunning, anemia, and uremic toxins (Tuegel and Bansal
2017). Management of renal insufficiency and associated risk
factors increases the HF cost by 30–50% (House 2018; Shiba
and Shimokawa 2011). Diabetes mellitus is associated with
re-admissions, poor outcomes, mortality, and increased costs
of management (Cohen-Solal et al. 2008; Held et al. 2007;
Bogner et al. 2010). Prevalence of anemia in HF patients is
reported to be 30–55%, which is more than what is reported in
left ventricular dysfunction patients (Rocha et al. 2018).
Increased resource utilization (testing and evaluation)
and management of anemia increase the costs of HF
(Allen et al. 2009).

The higher costs in re-admitted patients show more utiliza-
tion of healthcare resources. Of the total 243 (39.8%) patients
readmitted, 406 times (1.7 per patients) was for HF manage-
ment or the management of comorbid conditions. A signifi-
cant difference was noted in the costs for patients who were
readmitted (INR 179,452.6 ± 28,976.2) and the patients who
were not readmitted (INR 103,344.6 ± 29,768.2) even once
during the follow-up period; p < 0.001. Patient readmission

Table 1 (continued)

Variables Frequency (%)

Drug utilization review

Drugs per prescription

In-hospital 10.1

Follow-up 5.3

Medication non-compliance 106 (17.3)

ED = Emergency department; HTN = hypertension; VHD = valvular
heart disease; CAG = coronary angiogram; PTCA = percutaneous trans-
luminal coronary angioplasty; CABG= coronary artery bypass grafting;
IABP = intra-aortic balloon pump; HFpEF = heart failure with preserved
ejection fraction; HFrEF = heart failure with reduced ejection fraction;
CKD= chronic kidney disease; AKI = acute kidney injury; AF = atrial
fibrillation; VT = ventricular tachycardia; ICU = intensive care unit
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was associated with the severity of the condition and acute
worsening of HF symptoms where a patient needed urgent
hospitalization. Emergency treatment increases the related
costs by the use of circulatory support, intensive and cardiac

services, invasive diagnostic and therapeutic procedural
charges, and the total length of stay (Philbin et al. 2001). A
difference was noted even between the expenditures for pa-
tients who needed ventilator support during index admission

Table 2 Heart failure-related
costs HF-related costs Total cost in INR Average cost ± SD

(INR)
Average cost
(*USD)

Index hospitalization (N = 610)

Hospital services and consumables 5,618,649.0 9210.8 ± 3408.2 135.7 ± 50.2

Costs of ICU stay 1,221,037.0

Ward charges 854,488.0

Cardiac monitoring 1,652,551.0

CSU/general store materials 1,458,083.0

Other services 432,490.0

Investigations 3,943,650.0 6465.0 ± 2320.3 85.3 ± 34.2

Biochemistry 2,439,390.0

Clinical/hematological 399,733.0

Radiology 188,856.0

Cardiology (ECG/ECHO) 915,671.0

Medications, procedures, and devices 23,753,461.0 38,940.1 ± 21,650.2 573.9 ± 319.1

Medications 6,179,117.0

Procedural charges 9,117,060.0

Devices/implantations/DES 8,457,284.0

Consultation and professional charges 1,316,502.0 2158.2 ± 768.3 31.8 ± 11.3

Consultation charges 545,218.0

Costs of nursing 771,284.0

Caregiver-related costs 1,657,858.0 2717.8 ± 1098.2 40.1 ± 16.2

Total cost of index admission 36,290,120.0 59,492.0 ± 25,465.8 876.8 ± 375.3

Costs covered by health insurance 17,019,793.0

Total out-of-pocket costs 19,270,327.0

Follow-up (N = 556)

Visit to clinicians 9,380,515.0 16,871.4 ± 7860.2 248.7 ± 115.8

HF-scheduled 3,930,470.0

HF-unscheduled 2,656,225.0

Non-HF visits 2,793,820.0

Re-admissions 15,608,314.0 28,072.5 ± 14,560.1 413.7 ± 214.6

Cardio HF-related 4,947,144.0

Cardio non-HF 8,079,640.0

Non-cardio non-HF 2,581,530.0

Costs of medicines 17,314,440.0 31,141.1 ± 9867.2 459.0 ± 145.4

Caregiver-related costs 2,941,080.0 5289.7 ± 1364.2 77.9 ± 20.2

Total follow-up cost 45,244,349.0 81,374.7 ± 22,349.2 1199.3 ± 329.4

Costs covered by heath insurance 14,026,847.0 25,228.1 ± 9878.0 371.8 ± 145.6

Out-of-pocket costs 31,217,502.0 56,146.6 ± 17,698.2 827.5 ± 260.8

Total HF expenditure 81,534,469.0 133,663.1 ± 36,554.2 1970.1 ± 538.7

Total costs covered by insurance 31,046,640.0 50,896.1 ± 14,682.3 750.1 ± 216.4

Out-of-pocket costs 50,487,829.0 82,766.9 ± 26,583.0 1219.9 ± 391.8

Bold emphasis in table 2 represents the total costs or the sum of costs given for subgroups

INR = Indian rupee; CSU = central sterile unit; ECG = electrocardiogram; ECHO = echocardiogram; ICU= in-
tensive care unit; DES = drug-eluting stents

*INR was converted into USD rates at the time of analysis (1 USD = 67.85 INR)

590 J Public Health (Berl.): From Theory to Practice (2021) 29:585–594



and those who did not (INR 143,356.6 ± 38,744.3 vs. INR
120,246.3 ± 37,829.2; p = 0.039). Repeated non-cardiac con-
sultations for comorbidity management increased the costs
too.

Medication non-adherence is positively related to major
adverse cardiac events (MACEs) including cardiac death
and recurrent ischemic events, which worsen the prognosis
of HF and increase expenditures. After hospital discharge,
556 patients were assessed for medication non-compliance,
and 106 (19.1%) were found non-compliant for medications.
Costs were compared for all 610 patients, and statistical sig-
nificance was noted between compliant (INR 129,034.1 ±
43,988.1) and non-compliant (INR 155,672.5 ± 28,772.4) pa-
tients; p = 0.013. Drug non-compliance is a serious issue es-
pecially in developing countries such as India where patients
try to reduce expenditures by stoppingmedicines without con-
sulting physicians. However, it is important to know that acute
decompensation following drug non-compliance will actually
lead to life-threatening scenarios such as acute pulmonary
edema and increased financial burden. It is recommended that
for financially underprivileged patients, government and/or
the sponsoring authorities consider supplying daily medicines
free of cost or at subsidized rates to avoid the overall long-
term financial burden.

Risk factors for cardiovascular diseases such as smoking,
excess alcohol consumption, obesity, and physical inactivity

are equally responsible for HF worsening, and it is again as-
sociated with high healthcare resource utilization, re-admis-
sions, and increased expenditure (Cook et al. 2014). Timely
management of comorbidities and risk factors of HF such as
anemia, renal insufficiency, and valvular heart disease (VHD)
can reduce the mortality rate, re-admissions, and financial
burden.

Proper utilization of healthcare resources such as ED, ICU,
ventilator support, and on-time HF expert visit and interven-
tions could be a supportive measure to reduce the total costs.
First evaluation of HF for all patients was done at the ED or
out-patient department (OPD), and then the patients were
shifted to the ICU or wards. Three hundred twenty-nine
(54%) patients primarily presented to the ED and had a no-
ticeable difference in the costs comparedwith the patients who
presented to the out-patient department (INR 146,931.1 ±
42,999.2 vs. INR 118,024.6 ± 35,923.2; p = 0.022). In
MHFR, average ED stay for the study cohort was 2 h
40 min, which was statistically associated with in-hospital
mortality. Patients with decompensated HF and worsened
conditions were admitted through the ED, and they used max-
imum healthcare resources including ventilator and ICU stay
and initial therapy with injectable diuretics and inotrope infu-
sions. Poor prognosis in the patients admitted through the ED
increased the costs. It was observed that controlling fluid and
salt intake and monitoring weight were associated with

Fig. 1 Heart failure cost distribution. Pie charts show the overall heart failure costs and their distribution into costs during index admission and a 2-year
follow-up period
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positive outcomes (decreased mortality and re-admission
rates). Education and proper counseling sessions for patients
and caregivers to manage HF at home decrease the frequency
of unscheduled visits and re-admissions, which are major
components of the total costs.

Optimal use of guideline-directed medical therapy
(GDMT) and evidence-based and community-based preven-
tive programs can reduce costly HF hospitalizations (Liao
et al. 2007). HF has a significant impact on the national econ-
omy and social security system. As we previously mentioned,
HF covers 2% of the total healthcare expenditures, and more
than two-thirds of it go to hospitalizations. Preventable factors

such as HF-related hospitalizations, training to treat risk fac-
tors, and adherence to guidelines and medications can reduce
the additional burden.

Various types of health insurance are offered to Indians by
the Indian government and private firms. The payment system
differs as some insurances pay the costs during hospitalization
and others reimburse the expenses later. Some completely
cover the expenses, and others give partial reimbursement.
Types of insurance schemes impact costs differently (Ding
et al. 2017). In our study cohort, there was a non-negligible
difference in HF costs in government insured, non-
government insured, and uninsured patients (INR 135,082.7

Table 3 Comparison of total
heart failure costs between
different groups

Variables Frequency (%) Total costs Cost per patient in
INR

Costs per patient
USD*

P value

Gender

Male 365 (69.8) 57,810,232.0 158,384.2 ± 34,262.2 2334.3 ± 505.1 0.002

Female 245 (40.2) 23,724,237.0 96,833.6 ± 31,589.3 1427.2 ± 465.6

Age groups (years)

< 60 210 (34.4) 23,254,140.0 110,734.0 ± 33,478.2 1632.0 ± 493.4 0.009

≥ 60 400 (65.6) 58,280,329.0 145,700.8 ± 56,765.2 2147.4 ± 836.6

Heart failure categories

HFpEF 104 (17.1) 17,304,830.4 166,392.6 ± 35,487.2 2452.4 ± 523.0 0.041

HFrEF 506 (82.9) 64,229,638.6 126,936.0 ± 46,258.8 1870.8 ± 681.8

Ischemic vs. non-ischemic

Ischemic HF 237 (38.8) 43,363,463.4 182,968.2 ± 33,562.0 2696.7 ± 494.6 < 0.001

Non-ischemic HF 373 (61.2) 38,171,005.6 102,335.1 ± 25,689.2 1508.3 ± 378.6

Medication noncompliance

Compliant 504 (82.6) 65,033,184.0 129,034.1 ± 43,988.1 1909.8 ± 648.3 0.013

Non-compliant 106 (17.4) 16,501,285.0 155,672.5 ± 28,772.4 2294.4 ± 424.1

Readmissions within 2 years (any)

Readmission 243 (39.8) 43,606,988.3 179,452.6 ± 28,976.2 2644.8 ± 427.1 < 0.001

No readmissions 367 (60.2) 37,927,480.7 103,344.6 ± 29,768.2 1523.1 ± 438.7

Ventilator support during index admission

Yes 354 (58.0) 50,751,422.4 143,356.6 ± 38,744.3 2112.8 ± 571.0 0.039

No 256 (42.0) 30,783,046.6 120,246.3 ± 37,829.2 1772.2 ± 557.5

First evaluation

ED 330 (54.1) 48,487,593.0 146,931.1 ± 42,999.2 2165.5 ± 633.7 0.022

OPD 280 (45.9) 33,046,876.0 118,024.6 ± 35,923.2 1739.5 ± 529.5

Comorbidities

Yes 371 (60.8) 61,037,876.8 164,522.6 ± 43,234.2 2424.8 ± 637.2 < 0.001

No 239 (39.2) 20,496,592.2 85,759.8 ± 25,639.2 1264.0 ± 377.9

Insurance types

Government 371 (60.7) 50,115,701.8 135,082.7 ± 43,769.0 1990.9 ± 645.1 0.002

Non-government 113 (18.6) 18,839,721.6 166,723.2 ± 38,992.2 2457.2 ± 574.7

Uninsured 126 (20.7) 12,579,046.2 99,833.7 ± 23,654.2 1471.4 ± 348.6

INR = Indian rupee; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced
ejection fraction; ED = emergency department; OPD = out-patient department

*INR was converted into USD rates at the time of analysis (1 USD = 67.85 INR)

P value represents the significance of cost difference between groups
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± 43,769.0 vs. INR 166,723.2 ± 38,992.2 vs. INR 99,833.7 ±
23,654.2; p = 0.002). Proper selection of medical insurance
andmonitoring by governing bodies can reducemedical costs.
Superfluous utilization of healthcare resources in patients with
medical insurance also hikes the HF costs. This can be re-
duced after appropriate management by the clinician and other
stakeholders.

Overall HF-related costs are much less in India than in the
European countries and US. Costs from index hospitalization
to follow-up are 5–10 times more in the western counterparts
(Ambrosy et al. 2014).

Study limitations

The study was conducted in a teaching hospital of a university
located in a semi-urban area. The costs of hospital services,
procedural charges, and professional charges were less than in
the urban set-ups.We could not directly compare theHF burden
at our center with hospitals in urban areas. The study did not
analyze all the indirect disease costs, i.e., productivity loss,
costs of morbidity for society, caregiver’s distress, and family-
related financial concerns because of the HF patient’s condition.

Conclusions

The study concluded that ischemic etiology, male gender, and
age > 60 years are associated with additional HF costs. Male
gender is linked with an extra burden of risk factors and co-
morbidities which increase the total expenditure.
Interventional procedures and implantations account for the
bulk of the expenses in ischemic HF patients. Aging increases
the HF burden along with frequent hospitalizations resulting
in increased costs. High healthcare resource utilization during
re-admissions and scheduled and unscheduled visits is associ-
ated with increased HF costs. HFpEF group, admission
through the ED, and utilization of a ventilator during hospi-
talizations are also significantly associated with high costs.
Drug non-compliance is an important and easily avoidable
cause of increased healthcare expenditure. Comorbidities,
i.e., hypertension, diabetes mellitus, anemia, and renal insuf-
ficiencies, are highly associated with increased HF costs. Type
of medical insurance has a different impact on resource utili-
zation and total expenditures. Proper selection and monitoring
of insurance schemes will help reduce the costs. Healthcare
expenditure of patients with HF in India is much lower than in
the western counterparts.
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Key points for decision-makers

1. HF-related healthcare expenditure in India is much lower than in the
western counterparts. Interventional procedures and implantations ac-
count for the bulk of the expenses. Optimum utilization of healthcare
resources and adherence to therapy guidelines can help in controlling
the total costs of HF.

2. Adherence to the drug therapy may help in reducing the rate of re-
admissions and mortality resulting in a reduction of HF-related expenses.
Timely management of cardiovascular risk factors may reduce the eco-
nomic burden of HF.
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