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Abstract 

Aims:  To describe healthcare resource utilization (HCRU) of patients with heart failure with preserved (HFpEF), mildly 
reduced (HFmrEF), and reduced ejection fraction (HFrEF) in Spain. 

Methods:  Adults with ≥ 1 HF diagnosis and ≥ 1 year of continuous enrolment before the corresponding index date 
(1/January/2016) were identified through the BIG-PAC database. Rate per 100 person-years of all-cause and HF-related 
HCRU during the year after the index date were estimated using bootstrapping with replacement.

Results:  Twenty-one thousand two hundred ninety-seven patients were included, of whom 48.5% had HFrEF, 38.6% 
HFpEF and 4.2% HFmrEF, with the rest being of unknown EF. Mean age was 78.8 ± 11.8 years, 53.0% were men and 
83.0% were in NYHA functional class II/III. At index, 67.3% of patients were taking renin angiotensin system inhibitors, 
61.2% beta blockers, 23.4% aldosterone antagonists and 5.2% SGLT2 inhibitors. Rates of HF-related outpatient visits 
and hospitalization were 968.8 and 51.6 per 100 person-years, respectively. Overall, 31.23% of patients were hospital‑
ized, mainly because of HF (87.88% of total hospitalizations); HF hospitalization length 21.06 ± 17.49 days (median 16; 
25th, 75th percentile 9–27). HF hospitalizations were the main cost component: inpatient 73.64%, pharmacy 9.67%, 
outpatient 9.43%, and indirect cost 7.25%. Rates of all-cause and HF-related HCRU and healthcare cost were substan‑
tial across all HF subgroups, being higher among HFrEF compared to HFmrEF and HFpEF patients.

Conclusions:  HCRU and cost associated with HF are high in Spain, HF hospitalizations being the main determinant. 
Medication cost represented only a small proportion of total costs, suggesting that an optimization of HF therapy may 
reduce HF burden.
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Introduction
Heart failure (HF) affects more than 60 million people 
all around the world (approximately 15 million in Europe 
and 6 million in United States) [1, 2]. The current preva-
lence of HF reaches 1–2% of the adult people in devel-
oped countries, and 8.52 per 1,000 inhabitants worldwide 
[1–3]. However, the prevalence of HF will increase in the 
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following years, mainly due to the ageing of the popula-
tion [1–6].

In spite of traditional HF treatments, mortality rates 
remain unacceptably high [1, 2, 7]. In addition, HF is the 
main cause of hospitalization in elderly people in West-
ern countries and it is responsible for 1–2% of all hos-
pitalizations [1, 2, 8]. In fact, one out of 6 patients with 
HF with reduced ejection fraction (HFrEF) will develop 
worsening HF within 18  months of initial diagnosis [9]. 
Consequently, it is expected that the number of HF hos-
pitalizations will markedly increase in the future [1, 10]. 
Recent clinical trials have demonstrated that some drugs 
can positively modify the clinical course of HF, in both, 
HFrEF (i.e. sacubitril-valsartan and some sodium-glu-
cose co-transporter-2 inhibitors [SGLT2i]) and HF with 
preserved EF (HFpEF) (i.e. some SGLT2i), leading to a 
reduction of HF burden [11–16].

HF is associated with huge direct and indirect costs, 
largely due to HF hospitalization, representing 1–2% 
of total healthcare costs in Europe and United States 
[17–19]. In addition, HF accounts for 9.91 million years 
lost due to disability (YLDs) and 346.17 billion US $ 
expenditure worldwide [3]. As a result, it is important to 
ascertain the main determinants of HF costs, in order to 
optimize the management of HF that may allow a reduc-
tion in HF costs [7, 18].

Although some studies have analyzed the clinical pro-
file and management of HF stratified by EF (HFrEF, HF 
with mildly reduced EF [HFmrEF] and HFpEF) [20–25], 
there are very few studies that have focused on identify-
ing cost drivers according to HF phenotype, particularly 
in Spain [26–32].

This study aimed to describe healthcare resource uti-
lization (HCRU) and direct medical costs including HF-
related and all-cause outpatient visits, hospitalizations, 
specialist visits, and poly-pharmacy, stratified by EF sub-
groups, through the analysis of a nationally representa-
tive Spanish database.

Methods
Retrospective cohort study that included a prevalent 
cohort of adults with at least one inpatient or outpa-
tient HF diagnosis, and at least one year of continuous 
enrolment before the corresponding index date (1 Janu-
ary 2016). Therefore, evaluation time for the analysis 
included data from 1 January 2016 through 31 December 
2016 (i.e. one year follow-up). Patients were excluded if 
they had less than one year of continuous enrolment 
before the index date, < 18  years at index date, or had 
chronic kidney disease stage V that required dialysis at 
any time before the index date.

Data were collected from the BIG-PAC database 
in Spain that includes secondary healthcare data of 

non-selected 1.8 million patients from primary care and 
hospital centers, across seven Autonomous Communities 
in Spain. Before export to BIG-PAC®, data were rigor-
ously anonymized and dissociated. Costs were calculated 
using sources from the Spanish National Healthcare 
System. This study was conducted in accordance with 
the Declaration of Helsinki and approved by the Inves-
tigation Ethics Committee of HM Hospitales (Madrid, 
Spain). No informed consent was required in this study, 
as secondary data were used and all information was 
completely anonymized and dissociated from patients’ 
identity. Several studies have demonstrated representa-
tiveness of this database of the Spanish population and its 
ability to accurately determine the clinical profile, treat-
ments, healthcare resource utilization and costs in Spain 
[4, 5, 18].

Clinical characteristics, including demographics, HF 
diagnosis, cardiovascular risk factors, vascular disease, 
chronic kidney disease by stage [33] and other comorbid-
ities, as well as treatments were determined at baseline. 
Comorbidities were based on data any time up to the 
index date, unless otherwise specified. The International 
Classification of Diseases (ICD)-9 and ICD-10 codes 
(https://​eciem​aps.​mscbs.​gob.​es) were considered for 
the diagnosis of HF and comorbidities (supplementary 
Table  1). Treatments during one year before index date 
were recorded from the registries for dispensing medi-
cines, according to the Anatomical Therapeutic Chemi-
cal Classification System [34]. Data were stratified by EF 
subgroups, HFpEF: EF ≥ 50%; HFrEF: EF ≤ 40%; HFmrEF: 
EF > 40- < 50%; HF with unspecified EF (HFuEF): patients 
without an echocardiographic result at baseline.

During the year after the index date, HF-related hos-
pitalizations, outpatient visits, costs as well as all-cause 
HCRU were estimated using cost data from the Spanish 
National Health Service, and included: inpatient (number 
of hospitalizations > 24  h, length of hospital stays, cost), 
outpatient (number of visits to general practitioners, the 
number of visits to the specialist, cost), emergency visits 
(number of visits to the emergency department, cost), 
pharmacy (total prescription cost for HF and non-HF 
medications), and indirect cost relating to work morbid-
ity-induced productivity loss. Inpatient and outpatient 
visits with a HF ICD-10 code (supplementary Table 1), as 
the primary code were assumed to be HF-related HCRU.

Statistical analysis
Baseline characteristics and treatments were summa-
rized using descriptive statistics and stratified by EF 
subgroups. Qualitative variables were described by their 
absolute and relative frequency distributions. Measures 
of central tendency (mean, median), dispersion (stand-
ard deviation [SD], 25th, 75th percentile), and categories, 
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where appropriate, were used to describe the quantita-
tive variables. The rates of HCRU, overall and HF-related 
were estimated within the year after the index date, 
stratified by EF subgroups. The results were reported 
per 100 person-years. The confidence interval (CI) for 
HCRU was estimated using nonparametric bootstrap-
ping method, with the number of resampling set at 1,000. 
Length of inpatient stays was estimated as mean (SD) and 
median (25th, 75th percentile). The number of prescrip-
tions per patient was estimated as mean (SD) and median 
(25th, 75th percentile), and the proportion of patients 
with 0, 1, 2, 3, 4 or ≥ 5 prescriptions (polypharmacy) was 
also determined. HCRU costs, overall and HF-related 
were estimated as mean (SD) per patient. Results in the 
HFmrEF and HFpEF subgroups were compared with the 
HFrEF subgroup. To explore an association between con-
tinuous variables amongst EF subtypes, the two-sample 
t-test was used for variables normally distributed and the 
Mann–Whitney U test for those non-normally distrib-
uted. The chi-square test was used for categorical vari-
ables. A level of statistical significance of 0.05 was applied 
in all statistical tests. The CI for HCRU was estimated 
using nonparametric bootstrapping method (SciPy pack-
age). The data were analyzed using the statistical package 
SPSS v25.0 (SPSS Inc., Chicago, Illinois, USA).

Results
A total of 21,297 patients with HF were included, of 
whom 48.5% had HFrEF, 38.6% HFpEF and 4.2% HFm-
rEF, with the rest being of unknown EF (Table 1). Over-
all, mean age was 78.8 ± 11.8 years, 53.0% were men and 
83.0% were in New York Heart Association (NYHA) 
functional class II or III. Comorbidities were com-
mon at index (67.5% had hypertension, 38.2% coronary 
artery disease, 31.8% type 2 diabetes and 30.3% chronic 
kidney disease). Regarding HF drugs, 67.3% of patients 
were taking renin angiotensin system inhibitors, 61.2% 
beta blockers, 23.4% aldosterone antagonists and 5.2% 
SGLT2i. Compared with patients with HFrEF, patients 
with HFmrEF were older, more commonly women, pre-
sented more frequently with hypertension, dyslipidemia 
and atrial fibrillation, but less frequently with diabetes, 
coronary artery disease, peripheral artery disease and 
chronic obstructive pulmonary disease. Compared to 
those patients with HFrEF, patients with HFpEF were 
older, more commonly women, more patients were 
on NYHA functional class II, and presented more fre-
quently with dyslipidemia and atrial fibrillation, but less 
frequently with coronary artery disease, chronic kid-
ney disease, stroke, peripheral artery disease, chronic 
obstructive pulmonary disease and dementia. Regard-
ing HF treatments, relative fewer patients with HFm-
rEF were taking diuretics, renin angiotensin system 

inhibitors, SGLT2i, digoxin and ivabradine than those 
patients with HFrEF. All HF drugs were more com-
monly taken by patients with HFrEF than by those with 
HFpEF. Among patients with HFpEF, the clinical pro-
file and treatments did not differ according to EF (50 
to < 60% vs ≥ 60%).

All-cause and HF-related HCRU are presented in 
Table 2. Overall, rates of HF-related outpatient visits and 
hospitalization in the study year were 968.8 (95% confi-
dence interval [CI] 962.1–975.7) and 51.6 (95% CI 50.3–
52.9) 95% confidence interval [CI] 961.5–975.1) and 51.6 
(95% CI 51.5–54.3) per 100 person-years, respectively. 
Visits to the general practitioner were 26.3 times more 
frequent than to the specialist. Rates of all-cause and HF-
related HCRU were higher among patients with HFrEF 
compared to those with HFmrEF and HFpEF. HFmrEF 
rates were intermediate between HFrEF and HFpEF.

Overall, 31.23% of patients were hospitalized, mainly 
because of HF (87.88% of total hospitalizations). Mean 
duration of HF hospitalization was 21.06 ± 17.49  days 
(median 16; 25th, 75th percentile 9–27) and despite the 
elderly nature of these patients, 7.72% had recorded sick 
leave due to HF (mean 23.38 ± 7.85  days). Mean num-
ber of HF-related prescriptions in the follow-up year 
was 16.09 ± 7.77 and the majority of patients were poly-
medicated. A higher proportion of hospitalizations in 
patients with HFrEF were related to HF in compared with 
patients with HFmrEF and HFpEF (34.93% vs 29.90% and 
27.26%, respectively; both P < 0.001). A higher proportion 
of hospitalizations in patients with HFrEF were related 
to HF compared with patients with HFmrEF and HFpEF 
(90.02% vs 85.19% and 85.50%, respectively). In addi-
tion, duration of HF hospitalization was higher among 
patients with HFrEF compared to those with HFmrEF 
and HFpEF (median 20; 25th, 75th percentile 13–36 days 
vs 14: 25th, 75th percentile 9–21.5 and 12; 25th, 75th 
percentile 6–21, respectively; both P < 0.001). The num-
ber and length of medical-absenteeism spells were higher 
in patients with HFrEF than in those with HFmrEF and 
HFpEF. Among patients with HFpEF, HCRU did not dif-
fer according to EF (50 to < 60% vs ≥ 60%) (Table 3).

Overall and HF-related healthcare resource costs per 
patient during the index year are presented in Tables  4 
and 5. Overall and HF-related cost were 3193.2 ± 4457.7€ 
and 2518.8 ± 4323.8€ (78.88% of the total cost) per 
patient, respectively. Hospitalizations were the main 
component of healthcare resource costs: overall: inpa-
tient 61.48%, pharmacy 18.42%, outpatient 11.67%, indi-
rect cost 8.43%; HF-related: inpatient 73.64%, pharmacy 
9.67%, outpatient 9.43%, indirect cost associated with 
medical absenteeism 7.25%. Overall and HF-related 
healthcare resource costs per patient were higher among 
HFrEF than HFmrEF and HFpEF patients. Among 
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Table 3  Healthcare resource utilization during the index year

HF Heart failure, HFmrEF Heart failure with mildly reduced ejection fraction, HFpEF Heart Failure with preserved ejection fraction, HFrEF Heart failure with reduced 
ejection fraction, HFuEF Heart Failure with unspecified ejection, HRCU​ Healthcare resource utilization, SD Standard deviation

All HF 
patients 
(n = 21,297)

HFrEF 
(n = 10,323)

HFmrEF 
(n = 903)

P vs HFrEF HFpEF 
(n = 8225)

P vs HFrEF HFpEF (50 
to < 60%) 
(n = 2995)

HFpEF 
(≥ 60%) 
(n = 5230)

HFuEF 
(n = 1846)

Length of hospital stays (all-cause)

  Number of 
patients hospi‑
talized, n (%)

6652 (31.23) 3606 (34.93) 270 (29.90)  < 0.001 2242 (27.26)  < 0.001 814 (27.18) 1428 (27.30) 534 (28.93)

  Mean (SD) 19.59 (17.73) 24.93 (20.3) 16.18 (13.52) 13.51 (11.31) 13.43 (11.27) 13.56 (11.33) 10.73 (8.41)

  Median 
(25th, 75th 
percentile)

14 (7–25) 19 (10–35) 12 (7–19) 10 (5–18) 10 (5–18) 10 (5–19) 8 (5–15)

Length of hospital stays (HF-related)

  Number of 
patients hospi‑
talized, n (%)

5846 (27.45) 3246 (31.44) 230 (25.47)  < 0.001 1917 (23.31)  < 0.001 695 (23.21) 1222 (23.37) 453 (24.54)

  Mean (SD) 21.06 (17.49) 26.49 (19.61) 17.57 (13.38) 14.54 (11.34) 14.38 (11.23) 14.63 (11.4) 11.46 (8.33)

  Median 
(25th, 75th 
percentile)

16 (9–27) 20 (13–36) 14 (9–21.5) 12 (6 -21) 12 (6–21) 12 (6–21) 9 (5–16)

Number of prescriptions (all-cause)

  Number of 
patients, n (%)

21,297 (100) 10,323 (100) 903 (100)  < 0.001 8225 (100)  < 0.001 2995 (100) 5230 (100) 1846 (100)

  Mean (SD) 38.86 (13.29) 41.39 (13.12) 34.3 (12.17) 36.23 (12.97) 36.24 (13) 36.22 (12.95) 38.67 (13.32)

  Median 
(25th, 75th 
percentile)

38 (29–47) 41 (32–50) 33 (26–42) 35 (27–45) 35 (27–44) 35 (27–45) 38 (29–48)

Number of prescriptions (HF-related)

  Number of 
patients, n (%)

21,297 (100) 10,323 (100) 903 (100)  < 0.001 8225 (100)  < 0.001 2995 (100) 5230 (100) 1846 (100)

  Mean (SD) 16.09 (7.77) 16.74 (7.85) 13.96 (6.84) 15.47 (7.64) 15.43 (7.57) 15.5 (7.68) 16.16 (7.89)

  Median 
(25th, 75th 
percentile)

15 (10–21) 16 (11–22) 13 (9–18) 15 (10–20) 15 (10–20) 15 (10–20) 15 (10–21)

Work absences (number of days) (all-cause)

  Number of 
patients, n (%)

3178 (14.92) 2011 (19.48) 93 (10.30)  < 0.001 871 (10.59)  < 0.001 321 (10.72) 550 (10.52) 203 (10.99)

  Mean (SD) 17.81 (9.89) 21.74 (10.2) 11.58 (3.41) 10.79 (3.68) 10.86 (3.56) 10.75 (3.75) 11.92 (4.25)

  Median 
(25th, 75th 
percentile)

15 (10–26) 23 (13–30) 12 (9–14) 11 (8–14) 11 (8–13) 11 (8–14) 13 (9–15)

Work absences (number of days) (HF-related)

  Number of 
patients, n (%)

1644 (7.72) 1283 (12.42) 43 (4.76)  < 0.001 255 (3.10)  < 0.001 93 (3.11) 162 (3.10) 63 (3.41)

  Mean (SD) 23.38 (7.85) 26.82 (4.86) 12.19 (2.54) 10.51 (1.99) 10.69 (2.01) 10.41 (1.98) 13.16 (2.29)

  Median 
(25th, 75th 
percentile)

24 (19–30) 27 (23–31) 13 (10–14) 11 (9–12) 11 (9–12) 10 (9–12) 13 (11–15)

Polypharmacy (not only HF treatments), n (%)

  1 20 (0.09) 5 (0.05) 0  < 0.001 14 (0.17)  < 0.001 4 (0.13) 10 (0.19) 1 (0.05)

  2 91 (0.43) 50 (0.48) 2 (0.22) 35 (0.43) 12 (0.4) 23 (0.44) 4 (0.22)

  3 369 (1.73) 128 (1.24) 19 (2.1) 193 (2.35) 71 (2.37) 122 (2.33) 29 (1.57)

  4 1512 (7.1) 486 (4.71) 99 (10.96) 786 (9.56) 310 (10.35) 476 (9.1) 141 (7.64)

  ≥ 5 19.305 (90.65) 9654 (93.52) 783 (86.71) 7197 (87.49) 2598 (86.75) 4599 (87.93) 1671 (90.52)



Page 9 of 16Escobar et al. BMC Health Services Research         (2022) 22:1241 	

Ta
bl

e 
4 

O
ve

ra
ll 

he
al

th
ca

re
 re

so
ur

ce
 c

os
ts

 a
nd

 p
er

 p
at

ie
nt

 d
ur

in
g 

th
e 

in
de

x 
ye

ar

A
ll 

H
F 

pa
tie

nt
s 

(N
 =

 2
1,

29
7)

A
ll 

H
Fr

EF
 (N

 =
 1

0,
32

3)
A

ll 
H

Fm
rE

F 
(N

 =
 9

03
)

A
ll 

H
Fp

EF
 (N

 =
 8

22
5)

n
To

ta
l c

os
t 

(€
)

€1
€2

n
To

ta
l c

os
t (

€)
€1

€2
n

To
ta

l c
os

t 
(€

)
€1

€2
P 

vs
 

H
Fr

EF
n

To
ta

l c
os

t 
(€

)
€1

€2
P 

vs
 

H
Fr

EF

O
ut

pa
tie

nt
21

,2
97

7.
93

8.
39

6,
6

37
2.

7 
(1

96
)

37
2.

9 
(1

96
)

10
,3

23
5.

26
8.

08
3,

97
51

0.
3 

(1
74

)
51

0.
3 

(1
74

)
90

3
23

5.
70

8,
44

26
1 

(1
08

.1
)

26
1.

3 
(1

07
.8

)
 <

 0
.0

01
82

25
1.

96
8.

10
5,

33
23

9.
3 

(1
08

.1
)

23
9.

5 
(1

07
.9

)
 <

 0
.0

01

 
G

Ps
 v

is
its

a
21

,2
97

6.
63

7.
60

4,
1

31
1.

7 
(1

75
.1

)
31

2.
2 

(1
74

.7
)

10
,3

23
4.

42
3.

79
3,

97
42

8.
5 

(1
70

.4
)

42
8.

6 
(1

70
.4

)
90

3
19

6.
55

8,
44

21
7.

7 
(8

5.
2)

21
8.

6 
(8

4.
1)

 <
 0

.0
01

82
25

1.
62

2.
30

2,
83

19
7.

2 
(8

5.
7)

19
8 

(8
5)

 <
 0

.0
01

 
Sp

ec
ia

lis
t 

vi
si

ts
a

21
,2

97
1.

30
0.

79
2,

5
61

.1
 

(7
3.

7)
12

2.
8 

(5
7.

8)
10

,3
23

84
4.

29
0,

00
81

.8
 

(7
4.

2)
12

0 
(5

9.
1)

90
3

39
.1

50
,0

0
43

.4
 (6

9)
12

9.
2 

(5
5.

4)
 <

 0
.0

01
82

25
34

5.
80

2,
50

42
 (6

8.
1)

12
9.

2 
(5

4.
7)

 <
 0

.0
01

In
pa

tie
nt

 
H

os
pi

ta
liz

a‑
tio

ns
 (>

 2
4 

hs
)b

21
,2

97
41

.8
08

.1
35

,6
19

63
.1

 
(4

31
1.

6)
62

85
 

(5
68

8.
3)

10
,3

23
28

.8
45

.3
80

,1
0

27
94

.3
 

(5
41

9.
3)

79
99

.3
 

(6
51

4.
7)

90
3

1.
40

1.
69

1,
20

15
52

.3
 

(3
35

6.
8)

51
91

.4
 

(4
33

8.
4)

 <
 0

.0
01

82
25

9.
72

2.
94

9,
10

11
82

.1
 

(2
70

5.
2)

43
36

.7
 

(3
62

8.
9)

 <
 0

.0
01

Ph
ar

m
ac

y

 
Pr

es
cr

ip
tio

ns
c

21
,2

97
12

.5
28

.9
20

,7
58

8.
3 

(2
06

.3
)

58
8.

3 
(2

06
.3

)
10

,3
23

6.
45

6.
45

6,
17

62
5.

4 
(2

04
.8

)
62

5.
4 

(2
04

.8
)

90
3

47
0.

26
3,

00
52

0.
8 

(1
86

.3
)

52
0.

8 
(1

86
.3

)
 <

 0
.0

01
82

25
4.

51
6.

34
5,

35
54

9.
1 

(2
01

.2
)

54
9.

1 
(2

01
.2

)
 <

 0
.0

01

In
di

re
ct

 c
os

t

 
Co

st
 o

f 
ab

se
nc

e 
fro

m
 

w
or

kd

21
,2

97
5.

73
0.

10
5,

4
26

9.
1 

(7
49

.7
)

18
03

.1
 

(1
00

0.
5)

10
,3

23
4.

42
5.

10
3,

62
42

8.
7 

(9
83

.5
)

22
00

.4
 

(1
03

2.
8)

90
3

10
9.

00
3,

17
12

0.
7 

(3
73

.1
)

11
72

.1
 

(3
45

.3
)

 <
 0

.0
01

82
25

95
1.

17
1,

58
11

5.
6 

(3
57

.2
)

10
92

 
(3

72
.6

)
 <

 0
.0

01

To
ta

l O
ve

ra
ll 

co
st

68
.0

05
.5

58
,3

31
93

.2
 

(4
45

7.
7)

44
.9

95
.0

23
,9

43
58

.7
 

(5
52

2.
8)

2.
21

6.
66

5,
8

24
54

.8
 

(3
39

1.
2)

 <
 0

.0
01

17
.1

58
.5

71
,4

20
86

.1
 

(2
73

7.
8)

 <
 0

.0
01



Page 10 of 16Escobar et al. BMC Health Services Research         (2022) 22:1241 

a  C
os

t w
as

 c
al

cu
la

te
d 

ba
se

d 
on

 s
ta

nd
ar

d 
co

st
 fo

r G
P/

 s
pe

ci
al

is
t v

is
its

b  C
os

t o
f i

np
at

ie
nt

 s
ta

ys
 w

as
 c

al
cu

la
te

d 
ba

se
d 

on
 th

e 
D

RG
-b

as
ed

 re
im

bu
rs

em
en

t o
f t

he
 s

ta
ys

c  C
os

t w
as

 b
as

ed
 o

n 
fu

ll 
pr

ic
e 

of
 p

ro
du

ct
d  C

os
t o

f a
bs

en
ce

 fr
om

 w
or

k 
w

as
 c

al
cu

la
te

d 
by

 m
ul

tip
ly

in
g 

th
e 

nu
m

be
r o

f d
ay

s 
of

 a
bs

en
ce

 fr
om

 w
or

k 
du

e 
to

 s
ic

kn
es

s 
by

 th
e 

m
ea

n 
da

ily
 s

al
ar

y 
of

 a
 w

or
ki

ng
 p

er
so

n

A
ll 

co
st

 w
er

e 
pr

es
en

te
d 

in
 e

ur
os

€1
 m

ea
n 

co
st

 p
er

 p
at

ie
nt

 (S
D

) a
cc

ou
nt

in
g 

fo
r a

ll 
pa

tie
nt

s, 
€2

 m
ea

n 
co

st
 p

er
 p

at
ie

nt
 (S

D
) a

cc
ou

nt
in

g 
fo

r p
at

ie
nt

s 
w

ith
 ≥

 1
 re

so
ur

ce
 u

se
, G

P 
G

en
er

al
 p

ra
ct

iti
on

er
, H

F 
H

ea
rt

 fa
ilu

re
, H

Fm
rE

F 
H

ea
rt

 fa
ilu

re
 w

ith
 m

ild
ly

 re
du

ce
d 

ej
ec

tio
n 

fr
ac

tio
n,

 H
Fp

EF
 H

ea
rt

 F
ai

lu
re

 w
ith

 p
re

se
rv

ed
 e

je
ct

io
n 

fr
ac

tio
n,

 H
Fr

EF
 H

ea
rt

 fa
ilu

re
 w

ith
 re

du
ce

d 
ej

ec
tio

n 
fr

ac
tio

n,
 H

Fu
EF

 H
ea

rt
 F

ai
lu

re
 w

ith
 u

ns
pe

ci
fie

d 
ej

ec
tio

n,
 H

RC
U

​ H
ea

lth
ca

re
 re

so
ur

ce
 u

til
iz

at
io

n,
 n

 n
um

be
r o

f 
pa

tie
nt

s, 
SD

 S
ta

nd
ar

d 
de

vi
at

io
n

A
ll 

H
Fp

EF
 (5

0 
to

 <
 6

0%
) (
N

 =
 2

99
5)

A
ll 

H
Fp

EF
 (≥

 6
0%

) (
N

 =
 5

23
0)

A
ll 

H
Fu

EF
 (N

 =
 1

84
6)

n
To

ta
l c

os
t (

€)
€1

€2
n

To
ta

l c
os

t (
€)

€1
€2

n
To

ta
l c

os
t (

€)
€1

€2

O
ut

pa
tie

nt
29

95
71

7.
57

8,
67

23
9.

6 
(1

08
)

23
9.

8 
(1

07
.8

)
52

30
1.

25
0.

52
6,

66
23

9.
1 

(1
08

.1
)

23
9.

2 
(1

08
)

18
46

46
6.

49
8,

89
25

2.
7 

(1
03

.5
)

25
2.

7 
(1

03
.5

)

 
G

Ps
 v

is
its

a
29

95
59

4.
66

1,
17

19
8.

6 
(8

5.
6)

19
9.

3 
(8

4.
9)

52
30

1.
02

7.
64

1,
66

19
6.

5 
(8

5.
8)

19
7.

3 
(8

5)
18

46
39

4.
94

8,
89

21
3.

9 
(7

9.
3)

21
4.

1 
(7

9.
2)

 
Sp

ec
ia

lis
t v

is
its

a
29

95
12

2.
91

7,
50

41
 (6

8.
1)

13
1.

2 
(5

4.
8)

52
30

22
2.

88
5,

00
42

.6
 (6

8.
1)

12
8.

1 
(5

4.
6)

18
46

71
.5

50
,0

0
38

.8
 (6

5.
3)

12
4 

(5
5.

4)

In
pa

tie
nt

 
H

os
pi

ta
liz

at
io

ns
 (>

 2
4 

hs
)b

29
95

3.
50

7.
11

6,
10

11
71

 (2
68

8.
2)

43
08

.5
 (3

61
6.

4)
52

30
6.

21
5.

83
3,

00
11

88
.5

 (2
71

5.
1)

43
52

.8
 (3

63
7.

3)
18

46
1.

83
8.

11
5,

20
99

5.
7 

(2
13

1.
2)

34
42

.2
 (2

69
9.

1)

Ph
ar

m
ac

y

 
Pr

es
cr

ip
tio

ns
c

29
95

1.
64

2.
57

1,
36

54
8.

4 
(2

01
.4

)
54

8.
4 

(2
01

.4
)

52
30

2.
87

3.
77

3,
99

54
9.

5 
(2

01
.1

)
54

9.
5 

(2
01

.1
)

18
46

1.
08

5.
85

6,
22

58
8.

2 
(2

06
.4

)
58

8.
2 

(2
06

.4
)

In
di

re
ct

 c
os

t

 
Co

st
 o

f a
bs

en
ce

 fr
om

 w
or

kd
29

95
35

2.
71

6,
85

11
7.

8 
(3

59
.8

)
10

98
.8

 (3
60

.4
)

52
30

59
8.

45
4,

73
11

4.
4 

(3
55

.8
)

10
88

.1
 (3

79
.8

)
18

46
24

4.
82

6,
99

13
2.

6 
(4

03
.4

)
12

06
 (4

30
.1

)

To
ta

l O
ve

ra
ll 

co
st

6.
21

9.
98

3,
0

20
76

.8
 (2

73
1.

1)
10

.9
38

.5
88

,4
20

91
.5

 (2
74

1.
9)

3.
63

5.
29

7,
3

19
69

.3
 (2

20
3.

8)

Ta
bl

e 
4 

(c
on

tin
ue

d)



Page 11 of 16Escobar et al. BMC Health Services Research         (2022) 22:1241 	

Ta
bl

e 
5 

H
F-

re
la

te
d 

he
al

th
ca

re
 re

so
ur

ce
 c

os
ts

 p
er

 p
at

ie
nt

 d
ur

in
g 

th
e 

in
de

x 
ye

ar

A
ll 

H
F 

pa
tie

nt
s 

(N
 =

 2
1,

29
7)

A
ll 

H
Fr

EF
 (N

 =
 1

0,
32

3)
A

ll 
H

Fm
rE

F 
(N

 =
 9

03
)

A
ll 

H
Fp

EF
 (N

 =
 8

22
5)

n
To

ta
l c

os
t (

€)
€1

€2
n

To
ta

l c
os

t (
€)

€1
€2

n
To

ta
l c

os
t 

(€
)

€1
€2

P 
vs

 
H

Fr
EF

n
To

ta
l c

os
t 

(€
)

€1
€2

P 
vs

 
H

Fr
EF

O
ut

pa
tie

nt
21

,2
97

5.
06

0.
16

8,
4

23
7.

6 
(1

31
.9

)
23

8.
1 

(1
31

.6
)

10
,3

23
3.

52
4.

68
6,

7
34

1.
4 

(1
07

.9
)

34
1.

4 
(1

07
.9

)
90

3
13

7.
34

9,
4

15
2.

1 
(1

33
)

15
2.

8 
(5

3.
8)

 <
 0

.0
01

82
25

1.
12

4.
15

9,
4

13
6.

7 
(5

6.
4)

13
7.

3 
(5

5.
9)

 <
 0

.0
01

 
G

Ps
 v

is
its

a
21

,2
97

4.
55

5.
60

5,
93

21
3.

9 
(1

18
)

21
5.

6 
(1

16
.9

)
10

,3
23

3.
04

6.
51

6,
68

29
5.

1 
(1

11
.5

)
29

5.
2 

(1
11

.4
)

90
3

13
4.

91
9,

42
14

9.
4 

(1
19

.2
)

15
0.

7 
(5

4.
5)

 <
 0

.0
01

82
25

1.
10

3.
77

4,
43

13
4.

2 
(5

8.
2)

13
6.

6 
(5

5.
9)

 <
 0

.0
01

 
Sp

ec
ia

lis
t 

vi
si

ts
a

21
,2

97
50

4.
56

2,
50

23
.7

 
(4

1.
3)

84
.1

 
(3

1.
1)

10
,3

23
47

8.
17

0,
00

46
.3

 
(4

8.
5)

85
.2

 
(3

1.
8)

90
3

2.
43

0,
00

2.
7 

(4
1.

8)
67

.5
 (0

)
 <

 0
.0

01
82

25
20

.3
85

,0
0

2.
5 

(1
2.

7)
67

.5
 (0

)
 <

 0
.0

01

In
pa

tie
nt

 
H

os
pi

ta
liz

a‑
tio

ns
 (>

 2
4 

hs
)b

21
,2

97
39

.5
04

.3
94

,5
0

18
54

.9
 

(4
21

2.
4)

67
57

.5
 

(5
61

4)
10

,3
23

27
.5

97
.0

79
,1

0
26

73
.4

 
(5

29
5)

85
01

.9
 

(6
29

3.
9)

90
3

1.
29

6.
75

6,
90

14
36

.1
 

(4
24

8.
3)

56
38

.1
 

(4
29

4.
6)

 <
 0

.0
01

82
25

8.
94

5.
08

7,
50

10
87

.5
 

(2
64

1.
4)

46
66

.2
 

(3
63

8.
7)

 <
 0

.0
01

Ph
ar

m
ac

y

 
Pr

es
cr

ip
tio

ns
c

21
,2

97
5.

18
7.

66
9,

82
24

3.
6 

(1
19

.2
)

24
3.

6 
(1

19
.2

)
10

,3
23

2.
61

2.
50

7,
32

25
3.

1 
(1

20
.6

)
25

3.
1 

(1
20

.6
)

90
3

19
1.

56
6,

65
21

2.
1 

(1
19

.7
)

21
2.

1 
(1

04
.6

)
 <

 0
.0

01
82

25
1.

92
9.

88
4,

67
23

4.
6 

(1
17

.4
)

23
4.

6 
(1

17
.4

)
 <

 0
.0

01

In
di

re
ct

 c
os

t

 
Co

st
 o

f 
ab

se
nc

e 
fro

m
 

w
or

kd

21
,2

97
3.

89
0.

30
9,

98
18

2.
7 

(6
69

.1
)

23
66

.4
 

(7
94

.7
)

10
,3

23
3.

48
2.

13
0,

05
33

7.
3 

(9
12

.1
)

27
14

.1
 

(4
92

.4
)

90
3

53
.0

34
,0

4
58

.7
 

(6
80

.9
)

12
33

.3
 

(2
56

.9
)

 <
 0

.0
01

82
25

27
1.

24
2,

80
33

 
(1

87
.8

)
10

63
.7

 
(2

01
.8

)
 <

 0
.0

01

To
ta

l H
F-

re
la

te
d 

co
st

53
.6

42
.5

42
,7

25
18

.8
 

(4
32

3.
8)

37
.2

16
.4

03
,2

36
05

.2
 

(5
37

9.
6)

1.
67

8.
70

7,
0

18
59

 
(4

36
1.

4)
 <

 0
.0

01
12

.2
70

.3
74

,4
14

91
.8

 
(2

65
0.

6)
 <

 0
.0

01



Page 12 of 16Escobar et al. BMC Health Services Research         (2022) 22:1241 

a  C
os

t w
as

 c
al

cu
la

te
d 

ba
se

d 
on

 s
ta

nd
ar

d 
co

st
 fo

r G
P/

 s
pe

ci
al

is
t v

is
its

b  C
os

t o
f i

np
at

ie
nt

 s
ta

ys
 w

as
 c

al
cu

la
te

d 
ba

se
d 

on
 th

e 
D

RG
-b

as
ed

 re
im

bu
rs

em
en

t o
f t

he
 s

ta
ys

c  C
os

t w
as

 b
as

ed
 o

n 
fu

ll 
pr

ic
e 

of
 p

ro
du

ct
d  C

os
t o

f a
bs

en
ce

 fr
om

 w
or

k 
w

as
 c

al
cu

la
te

d 
by

 m
ul

tip
ly

in
g 

th
e 

nu
m

be
r o

f d
ay

s 
of

 a
bs

en
ce

 fr
om

 w
or

k 
du

e 
to

 s
ic

kn
es

s 
by

 th
e 

m
ea

n 
da

ily
 s

al
ar

y 
of

 a
 w

or
ki

ng
 p

er
so

n

A
ll 

co
st

 w
er

e 
pr

es
en

te
d 

in
 e

ur
os

€1
 M

ea
n 

co
st

 p
er

 p
at

ie
nt

 (S
D

), 
€2

 M
ea

n 
co

st
 p

er
 p

at
ie

nt
 (S

D
) a

cc
ou

nt
in

g 
fo

r p
at

ie
nt

s 
w

ith
 ≥

 1
 re

so
ur

ce
 u

se
, G

P 
G

en
er

al
 p

ra
ct

iti
on

er
, H

F 
H

ea
rt

 fa
ilu

re
, H

Fm
rE

F 
H

ea
rt

 fa
ilu

re
 w

ith
 m

ild
ly

 re
du

ce
d 

ej
ec

tio
n 

fr
ac

tio
n,

 H
Fp

EF
 H

ea
rt

 
Fa

ilu
re

 w
ith

 p
re

se
rv

ed
 e

je
ct

io
n 

fr
ac

tio
n,

 H
Fr

EF
 H

ea
rt

 fa
ilu

re
 w

ith
 re

du
ce

d 
ej

ec
tio

n 
fr

ac
tio

n,
 H

Fu
EF

 H
ea

rt
 F

ai
lu

re
 w

ith
 u

ns
pe

ci
fie

d 
ej

ec
tio

n,
 H

RC
U

​ H
ea

lth
ca

re
 re

so
ur

ce
 u

til
iz

at
io

n,
 n

 n
um

be
r o

f p
at

ie
nt

s, 
SD

 S
ta

nd
ar

d 
de

vi
at

io
n

A
ll 

H
Fp

EF
 (5

0 
to

 <
 6

0%
) (
N

 =
 2

99
5)

A
ll 

H
Fp

EF
 (≥

 6
0%

) (
N

 =
 5

23
0)

A
ll 

H
Fu

EF
 (N

 =
 1

84
6)

n
To

ta
l c

os
t (

€)
€1

€2
n

To
ta

l c
os

t (
€)

€1
€2

n
To

ta
l c

os
t (

€)
€1

€2

O
ut

pa
tie

nt
29

95
41

1.
43

8,
3

13
7.

4 
(5

5.
8)

13
7.

9 
(5

5.
3)

52
30

71
2.

72
1,

2
13

6.
3 

(5
6.

8)
13

6.
9 

(5
6.

2)
18

46
27

3.
97

2,
9

14
8.

4 
(5

1.
6)

14
8.

9 
(5

1)

 
G

Ps
 v

is
its

a
29

95
40

5.
43

0,
77

13
5.

4 
(5

7.
5)

13
7.

3 
(5

5.
5)

52
30

69
8.

34
3,

66
13

3.
5 

(5
8.

5)
13

6.
1 

(5
6.

1)
18

46
27

0.
39

5,
40

14
6.

5 
(5

2.
8)

14
7.

8 
(5

1.
1)

 
Sp

ec
ia

lis
t v

is
its

a
29

95
6.

00
7,

50
2 

(1
1.

5)
67

.5
 (0

)
52

30
14

.3
77

,5
0

2.
7 

(1
3.

3)
67

.5
 (0

)
18

46
3.

57
7,

50
1.

9 
(1

1.
3)

67
.5

 (0
)

In
pa

tie
nt

 
H

os
pi

ta
liz

at
io

ns
 (>

 2
4 

hs
)b

29
95

3.
20

7.
39

5,
50

10
70

.9
 (2

60
8.

9)
46

15
 (3

60
3.

2)
52

30
5.

73
7.

69
2,

00
10

97
.1

 (2
66

0.
1)

46
95

.3
 (3

65
9.

8)
18

46
1.

66
5.

47
1,

00
90

2.
2 

(2
06

2.
8)

36
76

.5
 (2

67
3.

1)

Ph
ar

m
ac

y

 
Pr

es
cr

ip
tio

ns
c

29
95

69
9.

21
8,

57
23

3.
5 

(1
15

.8
)

23
3.

5 
(1

15
.8

)
52

30
1.

23
0.

66
6,

10
23

5.
3 

(1
18

.3
)

23
5.

3 
(1

18
.3

)
18

46
45

3.
71

1,
18

24
5.

8 
(1

21
.1

)
24

5.
8 

(1
21

.1
)

In
di

re
ct

 c
os

t

 
Co

st
 o

f a
bs

en
ce

 fr
om

 w
or

kd
29

95
10

0.
60

2,
74

33
.6

 (1
91

)
10

81
.7

 (2
03

.5
)

52
30

17
0.

64
0,

06
32

.6
 (1

85
.9

)
10

53
.3

 (2
00

.7
)

18
46

83
.9

03
,0

9
45

.5
 (2

45
.6

)
13

31
.8

 (2
31

.5
)

To
ta

l H
F-

re
la

te
d 

co
st

4.
41

8.
65

5,
1

14
75

.3
 (2

62
2.

6)
7.

85
1.

71
9,

3
15

01
.3

 (2
66

6.
8)

2.
47

7.
05

8,
2

13
41

.9
 (2

08
3.

1)

Ta
bl

e 
5 

(c
on

tin
ue

d)



Page 13 of 16Escobar et al. BMC Health Services Research         (2022) 22:1241 	

patients with HFpEF, overall and HF-related healthcare 
resource costs per patient did not differ according to EF 
(50 to < 60% vs ≥ 60%).

Discussion
Our study showed in a wide sample of subjects with HF 
that HCRU and costs are substantial in Spain, HF hos-
pitalizations being the main driver of healthcare cost. 
By contrast, medication cost represents only a small 
proportion of total costs, suggesting that the best way 
to decrease HF-related costs is to reduce the risk of HF 
hospitalization through the optimization of HF therapy. 
HFrEF is associated with higher HCRU and direct and 
indirect costs and a higher proportion of the total costs 
are attributable to HF compared with HFmrEF and 
HFpEF. Compared with previous studies, our data pro-
vided a very comprehensive view about the cost drivers 
of HF according to HF phenotype in Spain.

In our study, around half of patients had HFrEF, 40% 
HFpEF and 5% HFmrEF. Although some disparities in 
the numbers can be found across studies, as HFpEF is 
markedly associated with older age, our figures were in 
line with previous studies [21, 23, 24]. In fact, previous 
studies have shown that data obtained from the BIG-PAC 
database are completely up-to-date [4, 5, 18]. Notably, 
our study showed that there were relevant differences in 
the clinical profile of patients with HFrEF compared to 
those with HFmrEF or HFpEF, particularly related with 
age and the prevalence of comorbidities. Compared with 
HFrEF, patients with HFmrEF or HFpEF were older, more 
commonly women, with more atrial fibrillation, but less 
ischemic heart disease. These differences in the clinical 
profile between HF subgroups have also been observed 
by others [20, 21, 23–25]. As these differences may have 
an impact on the clinical course of patients with HF, it 
is important to ascertain whether HCRU and healthcare 
costs may vary according to the type of HF, as well. In this 
context, the information provided by our study may be of 
great significance.

With regard to HCRU, HF-related outpatient visits 
were very common (969 per 100 person-years). Despite 
that, many patients were not taking the appropriate dis-
ease-modifying treatment, as guidelines recommend [1]. 
More than 30% of patients did not have prescriptions 
for renin angiotensin system inhibitors or beta-blockers. 
These data suggest that although HF patients require a 
close follow-up, treatment is not adequately optimized. 
Of note, visits to the general practitioner were 26.3 times 
more frequent than to the specialist. In fact, it has been 
observed a marked increase of HF burden in primary 
care [35]. As a result, a better coordination between 
healthcare levels is necessary to improve the manage-
ment of this population [36]. In this context, a higher use 

of telemonitoring technology and cardiology electronic 
consultations would be desirable, as this may improve 
coordination between primary care and specialists, by 
facilitating the dialogue and interaction between heath 
care levels [37, 38]. In addition, this may also facilitate 
appropriate care transitions between hospital and home, 
leading to a reduction of hospital readmission rates [39, 
40]. Furthermore, this interaction should not be limited 
to physicians, but also to other healthcare profession-
als (i.e. pharmacists, nurses, social workers), achieving a 
greater comprehensive involvement of the interprofes-
sional team, reducing the risk of adverse events [41, 42]. 
This is even more important during the vulnerable period 
after the acute event, either hospitalization, visit to the 
emergency department or the outpatient clinic/day hos-
pital [43]. This period represents a real window of oppor-
tunity to improve the management of HF patients.

Our study showed that overall and HF-related cost 
were high (3193€ and 2519€, respectively), hospi-
talizations, particularly HF hospitalization being the 
main driver (approximately 75% of HF-related costs). 
Although with some differences in the numbers, previ-
ous studies have also shown that HF hospitalizations are 
the largest contributor to HF burden [18, 44, 45]. This 
is very important, as in recent years there has been an 
increase in HF hospitalizations [46, 47]. As a result, a 
greater use of disease-modifying therapies is warranted 
to reduce HCRU and HF-related costs [18]. Unfortu-
nately, our study showed that these drugs are still under-
used in clinical practice and that there is still much room 
for improvement. However, considering the date our 
data were taking (2016), it is likely that current numbers 
will be higher [18].

Although HF-related costs were high in the whole HF 
cohort, our study showed that costs were higher among 
patients with HFrEF when compared to those with 
HFmrEF and HFpEF. Previous studies have also shown 
that costs are higher in HFrEF than in HFpEF [48, 49]. 
Although some authors have suggested that this could 
be related with a higher risk of rehospitalizations, and a 
greater use of more invasive diagnostic procedures, more 
devices, such as implantable cardioverter  defibrillator 
or resynchronization therapy, or even advanced support 
devices in patients with HFrEF compared to those with 
HFpEF [50, 51], others have observed that during the 
long-term follow-up these differences may reduce, par-
ticularly in those patients with HFpEF, presenting with 
more comorbidities [27]. In any case, the costs of HF hos-
pitalization are substantial in patients with HFpEF [52]. 
Interestingly, the clinical profile, therapeutic approach, 
HCRU and costs were similar in the whole HFpEF spec-
trum, regardless of EF, suggesting that this is a homo-
geneous population. These data strongly suggest that 
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to optimize the management of patients with HF, the 
approach may be quite different according to the type 
of HF. Thus, among patients with HFrEF, the introduc-
tion of disease-modifying therapies should started even 
during hospitalization after stabilization, and in those 
patients with HFpEF, not only the early introduction of 
SGLT2i should be encouraged, but also the appropriate 
treatment of comorbidities.

Polymedication was common in HF patients. This may 
lead to a lower medication adherence and a higher risk 
of drug-drug interactions [53]. As a result, those drugs 
that have demonstrated to modify the clinical course 
of HF should be considered. Unless contraindicated, 
guidelines recommend for patients with HFrEF the use 
of renin angiotensin system inhibitors (preferably sacu-
bitril-valsartan), beta blockers, aldosterone antagonists 
and SGLT2i is mandatory [1]. In addition, different stud-
ies have shown that these drugs are also beneficial from 
a cost-effective point of view [54–56]. With regard to 
HFpEF, two recent clinical trials, the EMPEROR-Pre-
served and the DELIVER trials have shown that empa-
gliflozin and dapagliflozin reduce the risk of the primary 
outcome among this population, respectively, particu-
larly through a reduction of HF-related hospitalizations 
[15, 16] and this may lead to a marked reduction of HF 
burden, including HCRU and HF-related costs.

Our study also showed that HCRU and HF-related 
costs in HFmrEF patients were high, but in-between 
HFrEF and HFpEF. It has been reported that patients 
with HFmrEF have intermediate characteristics between 
HFrEF and HFpEF patients [22, 23, 25]. However, it is 
uncertain the best approach in these patients, and more 
information is warranted. In this setting, clinical tri-
als, such as the DELIVER, that has included adults with 
symptomatic HF and EF > 40% and elevated natriuretic 
peptides, has provided important information about the 
best management in this population [16, 57].

Finally, indirect costs, mainly related with medi-
cal absenteeism, accounted for around 7% of total HF-
related costs. Although due to the age of this patients, 
many of them would already be retired, as HF repre-
sents a substantial burden on the economy, productivity 
losses (indirect costs) should also be considered in the 
comprehensive management of patients with HF [58]. 
Remarkably, although this was not determined in our 
study, costs also should be analyzed from a social point 
of view, including the hours of dedication of the main 
caregiver or the professional who replaces him/her [58]. 
As a result, reducing the risk of HF (re-)hospitalizations, 
improving quality of life, as well as promoting an active 
working life should be considered as targets in the thera-
peutic approach of this population [1, 59].

Our study has some limitations. As this was an obser-
vational cohort study, using secondary data from elec-
tronic health records, only the information already 
collected in the electronic clinical history of patients 
could be recorded and, consequently some conditions 
may be underdiagnosed. In addition, to our knowledge, 
this is one of the first studies with a high number of 
patients assessing the HCRU and HF-related costs, with 
particular focus on EF subgroups in a nationally repre-
sentative HF population.

In conclusion, HF is associated with high HCRU and 
direct and indirect healthcare costs across the whole 
EF spectrum. HF hospitalizations are responsible 
for nearly three quarters of HF-related costs, and HF 
medication represent less than 10% of total HF costs. 
Therefore, an optimization of HF therapy through a 
higher use of disease-modifying drugs could reduce 
disease and economic HF burdens. Although HF-
related costs were higher among HFrEF, patients with 
HFmrEF and HFpEF patients represent a substantial 
burden, indicating that the optimization of treatment 
should be performed in the entire spectrum of HF, 
regardless of EF.
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