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Abstract
Introduction: malnutrition is commonly associated with, and worsens the prognosis of heart failure. The management of chronic heart failure 
and its complications based only on the application of pharmacologic guidelines is incomplete. The benefits of interventions to improve nutritional 
status may be limited by the multifactorial nature of malnutrition. The objective of the present study was to determine whether nutritional advice 
and nutritional supplementation can improve the nutritional status of patients with chronic heart failure.

Methods: we performed a randomized clinical trial on an intention-to-treat basis with blinded observers. We divided a sample of 76 patients into 
2 groups: one that received structured advice combined with nutritional supplements for 12 weeks (test group), and one that received treatment 
as usual (control group). The outcome measure was nutritional status as evaluated using the Subjective Global Assessment and the Mini Nutritional 
Assessment tools. After 12 weeks of treatment the test group received a leaflet that served as a reminder. No further interventions were applied 
in either group. Patients were followed for 1 year.

Results and conclusion: at 3 months of follow-up nutritional status improved 4-fold in the test group, whereas no change was observed in the 
control group. At 9 months nutritional status in the intervention group had improved 2-fold with respect to the baseline visit, whereas no differences 
were recorded in the control group. Differences in mortality and length of stay at 1 year did not reach statistical significance.
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Resumen
Introducción: la desnutrición se asocia comúnmente con la insuficiencia cardíaca y empeora su pronóstico. El tratamiento de la insuficiencia cardíaca 
crónica basado exclusivamente en la aplicación de las guías clínicas farmacológicas resulta insuficiente. Los beneficios de las intervenciones para 
mejorar el estado nutricional pueden quedar enmascarados por el carácter multifactorial de la desnutrición. El objetivo del estudio fue determinar si 
el asesoramiento nutricional más suplementos nutricionales puede mejorar el estado nutricional de los pacientes con insuficiencia cardiaca.

Método: ensayo clínico aleatorizado basado en la intención de tratar con evaluadores sometidos a enmascaramiento. Una muestra de 76 pacientes 
en 2 grupos: uno que recibió asesoramiento estructurado más suplementos nutricionales durante 12 semanas (grupo de intervención) y otro que 
siguió el tratamiento habitual (grupo de control). El parámetro del resultado fue el estado nutricional evaluado utilizando como herramientas la 
Valoración Global Subjetiva y el Mini Nutritional Assesment. Después de 12 semanas de tratamiento, el grupo de intervención recibió a modo de 
recuerdo un folleto informativo. No se aplicaron más intervenciones en ninguno de los grupos. Se siguió a los pacientes durante 1 año.

Resultados y conclusión: a los 3 meses de seguimiento, el estado nutricional mejoró cuatro veces en el grupo de intervención, mientras que 
no se observó ningún cambio en el grupo de control. A los 9 meses, el estado nutricional en el grupo de intervención había mejorado 2 veces con 
respecto a la visita inicial, mientras que no se registraron diferencias en el grupo de control. Las diferencias de mortalidad y estancia hospitalaria 
al cabo de 1 año no alcanzaron la significación estadística.
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INTRODUCTION 

Chronic diseases are highly prevalent in developed countries 
and account for a large percentage of health care spending. The 
pathogenesis and course of most chronic diseases can affect a 
patient’s nutritional status.

Heart failure is closely associated with nutrition, and a vicious 
circle is often observed between both conditions. Nutrition can be 
altered in the natural history of the disease as follows:

– � Nutritional status usually worsens during episodes of acute 
decompensation. In fact, the prevalence of any degree of 
malnutrition is high in patients hospitalized for decompensat-
ed heart failure. Depending on the method used for screen-
ing or assessment, up to 57 % of patients may be at risk of 
malnutrition (1-6). 

– � Malnutrition is common during the course of the disease, 
regardless of whether the patient is in a decompensation 
episode. After 3 years of follow-up, the SOLVD study revealed 
a cumulative incidence of cachexia > 35 % (7), which is 
a sign of poor prognosis, independently of age, functional 
class, and left ventricular ejection fraction. Prognosis varies 
with nutritional status. In the most poorly nourished patients 
mortality is greater, hospital stay longer, and readmissions 
more numerous (8-11). 

The nutritional status of patients with heart failure is affected 
by several factors: 

– � Anorexia (which is an adverse effect of certain drugs), vari-
ations in diet, and the sensation of abdominal fullness in 
patients with ascites and hepatomegaly. 

– � New York Heart Association (NYHA) functional class: Acceler-
ated catabolism and neurohumoral activation are associated 
with a poorer NYHA class (12,13).

– � Multifactorial inflammatory status. In fact, heart failure has pro-
gressed from being understood as a disease affecting a single 
organ to being now considered a systemic disorder that affects 
the immune, neuroendocrine, and metabolic systems (14).

– � Alteration of intestinal absorption owing to congestion of 
veins in the affected area, loss of nutrients through enterop-
athy, and loss of proteins (15-17). 

– � The as yet unclear role of diuretics in nutrition.
An appropriate diet is a key component of most programs for 

the care of patients with heart failure. These programs combine 
education, motivation, and close follow-up. When the patient has 
malnutrition or is at risk of malnutrition, a quantitative and qual-
itative modification of oral intake is necessary, and the need for 
specific complementary nutrition must be evaluated (18).

The few clinical trials that have been performed in patients 
with chronic heart failure undergoing nutritional interventions with 
energy supplements show an increase in weight, although the 
effects on function and quality of life varied widely among studies 
(19). It seems reasonable to perform clinical trials that assess 
patients with heart failure who have malnutrition or are at risk of 
malnutrition in order to determine whether nutritional interventions 
provide solutions to the complex association between heart failure 
and nutrition. With the exception of low-sodium diet and liquid 

restrictions, there are currently no recommendations on nutritional 
interventions for patients with heart failure (20).

The objective of the present study was to determine whether 
nutritional advice and nutritional supplements can improve the 
nutritional status of patients with chronic heart failure who either 
have overt malnutrition or are at risk for malnutrition.

MATERIAL AND METHODS

This was a randomized clinical trial on an intention-to-treat 
basis. The assessors were blinded to the group patients were 
allocated to. Patients were randomized 1:1 to 2 groups:

– � Intervention arm: A structured educational intervention was 
provided to the patient and his/her main caregiver. The inter-
vention examined dietary habits and provided drinkable nor-
mal-protein, high-calorie dietary supplements to be taken 
over a period of 12 weeks.

– � Control arm: This group received the standard treatment: 
no supplements and no structured educational intervention. 
The patients received information about dietary habits from 
the nursing team and then in the discharge report, although 
never under the same conditions as the intervention group 
(time spent on, and form of the intervention).

INCLUSION CRITERIA 

Patients had to be ≥ 18 years old and hospitalized with a diag-
nosis of chronic heart failure. In addition, they had to be hemody-
namically stable with an acceptable control of symptoms to the 
extent that they were likely to be discharged. Patients had to be 
in one of the following situations:

– � Nonintentional loss of > 5 % of their body weight without 
fluid overload during the previous 6 months

– � Risk of malnutrition calculated based on the Subjective Glob-
al Assessment (SGA)

– � Risk of malnutrition according to the Mini Nutritional Assess-
ment (MNA). 

We previously studied the concordance between SGA and MNA 
in patients with heart failure. Our group obtained an acceptable 
kappa index (0.637) (26). The MNA did not prove to be a predictor 
of death (9). The use of the MNA as a second method of nutritional 
assessment was to investigate the subjective burden of the SGA.

In addition, patients had to fulfill the following conditions: 
– � Agreement to participate in the study by giving their written 

informed consent
– � Treatment with ACEIs, angiotensin receptor blockers (ARB), 

or beta blockers.

EXCLUSION CRITERIA 

Diagnosis with active cancer, dementia or severe cognitive 
impairment, advanced kidney failure with renal replacement 
therapy, and simultaneous participation in another clinical trial.
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SAMPLE SIZE 

Sample size was calculated according to the hypothesis that 
when follow-up was complete, at least 40 % more patients in the 
intervention arm would be free from malnutrition when compared 
to the control arm (i.e., they would pass from SGA grade B or C 
to grade A). Given the lack of sufficient evidence, the hypothesis 
for the calculation was agreed upon by the investigators. A loss 
of 25 % during follow-up was estimated. Each arm comprised 33 
patients, although more patients were eventually included to take 
make up for losses higher than 25 %. 

POPULATION 

Patients were recruited from the cardiology and internal 
medicine areas during the in-hospital period. All of them had a 
diagnosis compatible with acute decompensated chronic heart 
failure and presented Framingham criteria for congestive heart 
failure. 

RANDOMIZATION

A random number table was generated for 80 patients in a 
1:1 ratio. Identically sized strips of paper were prepared with 
the word “Control” or “Intervention”. The strips were folded in 
half, placed into opaque envelopes, which were then sealed. 
Numbers corresponding to the inclusion number were written 
on the outside of the envelope. The table generated by the ran-
domization program was then destroyed. The envelopes were 
kept under lock and key. 

OUTCOME MEASURES

Risk of malnutrition according to the SGA and MNA; functional 
capacity measured using the 6-minute walk test; and quality of 
life measured using the heart failure-specific quality of life ques-
tionnaire Minnesota Living with Heart Failure (MLHF) (27) adapted 
for use in Spain (28).

VARIABLES 

In addition to the outcome measures we collected anthropo-
metric data, sociodemographic data, clinical data, treatment data, 
and analytical data. 

INTERVENTION 

Patients were randomized to one of the groups once it was clear 
that they understood and agreed to participate in the study, and 
gave their written informed consent.

Patients randomized to the intervention group received a 
75-minute individualized training session on nutrition with their 
main caregiver. They were shown strategies to improve their 
appetite, replace salt, prepare and serve food so that it was more 
appetizing, perform physical exercise adapted to their functional 
class, remember to take their medication, and take and store their 
dietary supplements appropriately.

They were also given a 12-week supply of normal-protein, 
high-calorie nutritional supplements (1 or 2 per day depending 
on intake); adherence was reported by the patient him/herself or 
by the main caregiver. Three different beverages were provided, 
depending on whether the patient had diabetes, chronical kidney 
failure (no dialysis patients were randomized), or neither of these 
comorbidities. Patients were informed that the nutritional shakes 
did not replace but complemented their diet, especially during 
periods of major anorexia. The control group received treatment 
as usual. 

FOLLOW-UP

At 3 and at 9 months the assessor (who was blinded) recorded 
the nutritional status based on the SGA and MNA questionnaires, 
the result of the 6-minute walk test, the replies to the MLHF ques-
tionnaire, anthropometric measurements, and laboratory results. 
Assessors were trained in the administration of the SGA, and 
the degree of inter-observer agreement was assessed using the 
kappa index (a minimum value of 0.71 was considered indicative 
of good concordance).

STATISTICAL ANALYSIS

Normality was explored using the Kolmogorov-Smirnov test. 
Non-normally distributed variables for which the group was fewer 
than 35 individuals were expressed as median (IQR). Association 
between qualitative variables was evaluated using contingency 
tables and the chi-square or Fisher’s exact test. Quantitative vari-
ables were compared using the t-test. Statistical significance was 
set at p < 0.05 (Table I).

Nutritional status (MNA) and quality of life were evaluated 
by comparing the means for paired data. Non-normally distrib-
uted variables and cases where the groups had less than 35 
members were analyzed using nonparametric tests. Significance 
was set at 5 % for all tests of acceptance or rejection of the 
null hypothesis.

Data were analyzed using the SPSS v. 21.0 software package.

RESULTS

Patients admitted to the cardiology and internal medicine 
units with a diagnosis of decompensated heart failure were 
recruited from a total of 273 visits. The final sample comprised 
76 patients.



425EFFECT OF A DOUBLE NUTRITIONAL INTERVENTION ON THE NUTRITIONAL STATUS, FUNCTIONAL CAPACITY, AND QUALITY 
OF LIFE OF PATIENTS WITH CHRONIC HEART FAILURE: 12-MONTH RESULTS FROM A RANDOMIZED CLINICAL TRIAL

[Nutr Hosp 2020;37(3):422-431]

Ta
b

le
 I.

 Q
u
a
n
ti
ta

ti
ve

 v
a
ri
a
b

le
s
, 
in

 d
iff

e
re

n
t 

vi
s
it
s
. 
p

-v
a
lu

e
s
 b

e
tw

e
e
n
 t

h
e
 c

o
n
tr

o
l a

n
d

 in
te

rv
e
n
ti
o

n
 g

ro
u
p

  
in

 e
a
c
h
 v

is
it
 a

re
 a

t 
th

e
 e

n
d

 in
 it
a
lic
s

Co
nt

ro
l g

ro
up

In
te

rv
en

tio
n 

gr
ou

p
p 

va
lu

e 
be

tw
ee

n 
in

te
rv

en
tio

n 
an

d 
co

nt
ro

l

Ba
se

lin
e

3 
m

on
th

s
9 

m
on

th
s

p 
va

lu
e 

(b
as

el
in

e  
vs
. 3

 m
)

p 
va

lu
e 

(b
as

el
in

e 
 

vs
. 9

 m
)

p 
va

lu
e  

(3
 m

 v
s.

 
9 

m
)

Ba
se

lin
e

3 
m

on
th

s
9 

m
on

th
s

p 
va

lu
e 

(b
as

el
in

e 
 

vs
. 3

 m
)

p 
va

lu
e 

(b
as

el
in

e 
 

vs
. 9

 m
)

p 
va

lu
e  

(3
 m

 v
s.

 
9 

m
)

Ba
se

lin
e

3 
m

9 
m

Ag
e (

y)
76

 (8
)

 
 

 
 

 
76

 (1
1)

 
 

 
 

 
0.

91
2

 
 

We
igh

t (k
g)

62
.8

 (1
1.

39
)

62
.7

2 
(11

.4
9)

64
.9

 (1
2.

67
)

0.
99

4
0.

12
3

0.
14

2
60

.0
3 

(11
.5

6)
58

.7
 (1

0.
16

)
60

.2
6 

(11
.8

)
0.

18
1

0.
99

5
0.

35
3

0.
29

6
0.

16
1

0.
16

6

He
igh

t (m
)

1.
59

 (0
.0

8)
1.

58
 (0

.0
8)

1.
59

 (0
.0

7)
0.

97
1

0.
94

6
0.

98
1.

6 
(0.

08
)

1.
59

 (0
.0

8)
1.

58
 (0

.0
8)

0.
94

2
0.

95
1

0.
94

8
0.

88
4

0.
84

8
0.

77
6

BM
I (k

g/
m2 )

24
.6

5 
(3.

41
)

24
.9

2 
(3.

58
)

25
.5

 (3
.7

1)
0.

97
2

0.
12

6
0.

15
2

23
.5

3 
(3.

92
)

23
.3

 (3
.8

4)
24

.1
4 

(4.
83

)
0.

49
0.

46
7

0.
23

7
0.

18
7

0.
10

5
0.

25
1

Ca
lf c

irc
um

fer
en

ce
 (c

m)
32

.3
5 

(3.
64

)
31

 (3
)*

31
 (5

)*
0.

54
1

0.
86

6*
0.

73
4*

31
.4

5 
(4.

04
)

31
 (3

)*
30

 (4
.5

)*
0.0

09
0.

86
6*

0.
76

*
0.

31
3

0.
09

8*
0.

35
1*

Ab
do

mi
na

l c
irc

um
fer

en
ce

 (c
m)

99
.4

9 
(10

.1
5)

96
.5

2 
(13

.6
4)

99
.9

2 
(13

.0
8)

0.
66

4
0.

94
0.

42
3

95
.1

1 
(14

.3
3)

89
.8

1 
(10

.5
6)

91
.4

4 
(13

.2
1)

0.
42

4
0.

14
3

0.
34

1
0.

14
1

0.0
41

0.0
24

Hip
 ci

rcu
mf

ere
nc

e (
cm

)
99

.4
 (9

.3
5)

98
.6

4 
(9.

02
)

99
.6

4 
(9.

26
)

0.
07

1
0.

47
1

0.
34

8
98

.5
5 

(12
.2

)
93

.5
5 

(7.
72

)
97

.3
 (1

0.
3)

0.0
05

0.
26

7
0.

06
9

0.
74

3
0.0

26
0.

39
4

Wa
ist

-h
ip 

rat
io

1 
(0.

07
)

0.
98

 (0
.1

)
1 

(0.
09

)
0.0

36
0.

44
1

0.
82

1
0.

97
 (0

.0
9)

0.
96

 (0
.0

8)
0.

94
 (0

.0
8)

0.0
16

0.
51

8
0.

73
0.

05
1

0.
46

7
0.0

08

Tri
ce

ps
 sk

in 
fol

d (
cm

)
25

.0
1 

(3.
46

)
24

 (6
)*

25
 (6

)*
0.

82
9*

0.
22

1*
0.

22
1*

23
.6

3 
(4.

08
)

23
 (3

)*
24

.5
 (4

.5
)*

0.
44

8*
0.

46
3*

0.
46

3*
0.

11
8

0.
16

8*
0.0

31
2*

Tri
cip

ita
l fa

t(m
m)

14
.6

5 
(5.

14
)

16
 (9

)*
13

.5
 (7

)*
0.

82
1

0.
83

2*
0.

32
3*

11
.8

5 
(5.

98
)

11
.5

 (5
.5

)*
13

 (8
)*

0.0
43

0.0
05

*
0.

17
*

0.0
32

0.
14

*
0.

58
6*

Ar
m 

are
a (

mm
2 )

50
71

 (1
47

2)
51

60
 (1

72
6)

53
79

 (1
74

3)
0.

21
8

0.
20

1
< 

0.0
01

45
73

 (1
72

2)
46

10
 (1

47
0)

49
76

 (1
86

5)
0.

05
1

0.
09

4
< 

0.0
01

0.
18

3
0.

20
0

0.
42

6

Mi
d-

up
pe

r a
rm

 m
us

cle
 ar

ea
 (m

m2 )
33

76
 (9

85
)

34
38

 (1
14

0)
36

76
 (1

07
1)

0.
17

6
0.

22
< 

0.0
01

32
61

 (1
09

1)
31

95
 (8

80
)

32
72

 (9
10

)
0.

36
3

0.
56

6
< 

0.0
01

0.
63

4
0.

36
6

0.
14

8

Mi
d-

up
pe

r a
rm

 fa
t a

rea
 (m

m2 )
16

94
 (7

23
)

17
21

 (8
14

)
17

02
 (8

57
)

0.
21

8
0.

68
4

< 
0.0

01
13

11
 (8

30
)

14
15

 (8
26

)
17

04
 (1

17
3)

0.0
07

0.0
17

< 
0.0

01
0.0

37
0.

16
9

0.
99

7

Nt
 pr

oB
NP

 (p
g/

ml
)

11
27

5 
(14

68
9)

30
36

 (4
03

6)*
32

26
 (4

19
8)*

0.
23

8*
0.

23
1*

0.
19

8*
79

53
 (1

12
68

)
25

61
 (2

33
0)*

33
81

 (6
19

3)*
0.

38
3*

0.
53

5*
0.

85
9*

0.
29

8
0.

61
1*

0.
58

6*

He
mo

glo
bin

 (g
/d

l)
11

.2
2 

(1.
78

)
12

.3
 (1

.5
6)

12
.4

1 
(1.

99
)

0.0
12

0.0
42

0.
91

7
11

.1
2 

(1.
72

)
11

.8
1 

(1.
84

)
11

.8
6 

(1.
71

)
0.0

09
0.

07
3

0.
96

5
0.

79
1

0.
27

1
0.

29
3

He
ma

toc
rit 

( %
)

34
.5

2 
(5.

09
)

37
.6

 (4
.7

8)
37

.7
 (6

.0
8)

0.0
16

0.
09

2
0.

78
3

33
.8

4 
(5.

69
)

35
.9

9 
(5.

58
)

36
.0

7 
(5.

03
)

0.0
05

0.
07

6
0.

49
0.

58
5

0.
23

8
0.

30
0

Pr
ote

ins
 (g

/l)
6.

26
 (1

.2
7)

7.
01

 (0
.8

8)
7 

(0.
70

)
0.0

07
0.0

02
0.

77
8

6.
58

 (0
.7

6)
6.

8 
(0.

72
)

7 
(0.

56
)

0.
23

5
0.

09
2

0.
26

2
0.

18
4

0.
15

7
0.

98
2

Alb
um

in 
(g/

l)
3.

44
 (0

.8
)

4.
13

 (0
.4

3)
4.

09
 (0

.6
)

0.0
01

0.0
1

0.
71

2
3.

54
 (0

.4
9)

3.
94

 (0
.5

5)
4 

(0.
45

)
0.0

01
0.0

06
0.

73
9

0.
49

8
0.

19
0

0.
59

0

Ly
mp

ho
cy

tes
, (x

10
6 /l)

14
05

 (7
50

)
14

70
 (6

15
)

13
88

 (5
86

)
0.

95
1

0.
43

7
0.

14
8

10
61

 (4
81

)
12

70
 (6

09
)

11
81

 (5
29

)
0.0

22
0.

87
7

0.
19

3
0.0

20
0.

21
0

0.
19

2

Cr
ea

tin
ine

 (m
g/

dl)
1.

57
 (0

.8
)

1.
51

 (0
.8

9)*
1.

34
 (0

.7
)*

0.
88

9*
0.

34
6*

0.
68

5*
1.

36
 (0

.6
6)

1.
21

 (0
.6

3)*
1.

14
 (0

.5
2)*

0.
58

4*
0.

53
4*

0.
69

7*
0.

22
7

0.
10

2*
0.

10
5*

To
tal

 C
ho

les
ter

ol 
(m

g/
dl)

13
1 

(33
)

14
4 

(31
)

14
5 

(36
)

0.
50

1
0.

89
9

0.
98

9
13

2 
(27

)
15

3 
(39

)
15

3 
(32

)
0.0

02
0.0

09
0.

71
4

0.
94

6
0.

42
1

0.
45

1

HD
L C

ho
les

ter
ol 

(m
g/

dl)
40

 (1
6)

50
(14

)
47

 (1
6)

0.
05

3
0.

09
5

0.
10

3
45

 (1
0)

52
 (1

8)
50

 (1
2)

0.0
36

0.
09

0.
80

6
0.

13
9

0.
81

6
0.

57
5

LD
L C

ho
les

ter
ol 

(m
g/

dl)
70

 (2
7)

77
 (3

0)
75

 (3
3)

0.
63

0.
38

3
0.

91
7

73
 (2

3)
81

 (2
9)

79
 (2

5)
0.0

4
0.

17
7

0.
45

9
0.

61
4

0.
71

9
0.

58
2

Mi
nn

es
ota

54
.3

 (1
2.

5)
34

.9
 (1

6.
5)

36
.4

 (1
9.

9)
< 

0.0
01

< 
0.0

01
0.

42
2

52
.8

 (1
5.

9)
27

.5
 (1

6.
2)

30
 (1

8.
0)

< 
0.0

01
< 

0.0
01

0.
84

2
0.

67
8

0.
10

5
0.

23
6

MN
A

19
.1

 (2
.8

)
23

.3
 (4

.8
)

23
.6

 (3
.8

)
< 

0.0
01

< 
0.0

01
0.

42
4

18
.9

 (4
.3

)
22

.9
 (3

.4
)

23
.1

 (4
.9

)
< 

0.0
01

0.0
01

0.
83

5
0.

80
3

0.
72

9
0.

69
1

6 
mi

nu
tes

 w
alk

 te
st 

(m
)

10
5.

2 
(11

2.
5)

19
9.

5 
(13

9.
4)

17
2.

8 
(16

8.
7)

< 
0.0

01
0.0

42
0.

11
5

12
3.

1 
(92

.2
)

23
9.

1 
(12

3.
9)

22
3.

2 
(14

8.
8)

< 
0.0

01
< 

0.0
01

0.
32

3
0.

45
0

0.
26

1
0.

24
9

Ch
arl

so
n I

nd
ex

6.
9 

(1.
7)

 
 

 
 

 
7.

3 
(2.

4)
 

 
 

 
 

0.
44

2
 

 

*M
ar

ke
d 

va
lu

es
 d

o 
no

t p
re

se
nt

 a
 n

or
m

al
 d

is
tri

bu
tio

n.
 T

he
y 

ha
ve

 b
ee

n 
ex

pr
es

se
d 

w
ith

 th
e 

m
ed

ia
n 

an
d 

th
e 

in
te

rq
ua

rti
le

 ra
ng

e 
an

d 
th

e 
p-

va
lu

e 
co

m
es

 fr
om

 n
on

-p
ar

am
et

ric
 te

st
s.



426 L. Guerra-Sánchez et al.

[Nutr Hosp 2020;37(3):422-431]

The average profile of participants was that of a 70-year-old 
patient with a high Charlson comorbidity index and whose body 
mass index was not necessarily low. Mean weight was 61.3 ± 
11.4 kg, with a body mass index of 24.0 ± 3.7 kg/m2.

Almost all of those who lived at home (69 patients, 90.8 %) 
ate food that was prepared at home either by themselves or by 
those who lived with them. The rest ate in day care centers or 
other services.

The distribution by gender was well balanced (52 % wom-
en). According to the SGA, 22.4 % of patients had malnutrition 
and 77.6 % were at risk of malnutrition. At least one-third did 
not have leg edema at the initial visit after intense diuretic 
treatment. Their NYHA functional class was II or III in 85 % of 
cases, that is, a moderate-to-severe reduction in their ability 

to perform daily activities. At the initial visit significant differ-
ences were detected in the mean values for tricipital skinfold 
(p = 0.032), arm fat area (p = 0.037), and lymphocyte count 
(p = 0.02). Lower values were found in the test group in all 
cases. Differences were also found in the SGA (p = 0.004), 
and nutritional status was poorer in the test group, since this 
was the group in which more individuals had overt malnutrition 
(35.9 % vs. 8.1 %).

The characteristics of these groups may be seen in the tables.

COMPARISON OF BOTH GROUPS AT MONTH 3

Patients from both arms died during this period, and many 
patients were considered to have had a normal nutritional status. 
Eight patients did not attend the 3-month follow-up visit within the 
expected interval (5 in the control group and 3 in the test group). 
The only differences found from baseline were in abdominal cir-
cumference and waist circumference – for both parameters the 
lowest values were detected in the test group. This difference was 
attributed to reduced edema. The evaluation of nutrition revealed 
no differences between the groups at month 3 neither in the MNA 
nor in the SGA. Of note, a difference was found at the baseline 
visit, where the test group was the least favored group in nutri-
tional terms. 

COMPARISON BETWEEN THE BASELINE AND 
3-MONTH VISITS

The comparison of the baseline and 3-month visits for the 
control group revealed differences in the result of the 6-minute 
walk test (mean increase of 85 m), quality of life, MNA score, and 
hemoglobin, hematocrit, total protein, and albumin values. The 
mean values of all of these variables increased. The only variable 
for which a significant decrease was observed was the waist-hip 
index. This finding could be interpreted as a reduction in ascites. 
Despite the changes seen in nutritional classification according to 
the SGA, overall the results were similar at both visits, since the 
number of patients whose classification worsened was similar to 
that of patients whose classification improved. 

The comparison of the baseline and 3-month visits for the test 
group revealed differences in abdominal circumference, waist-hip 
index, and calf circumference, all of which decreased. This finding 
can be interpreted as an improvement in edema and ascites. 
Statistically significant differences were detected in tricipital fat 
fold, arm fat area, quality of life, MNA score, hemoglobin, hema-
tocrit, albumin, lymphocyte count, result of the 6-minute walk 
test (mean increase of 97 m), total cholesterol, HDL cholesterol, 
and LDL cholesterol. Of note, mean LDL cholesterol at this visit 
was 80.79 mg/dL, which was below the target for patients with 
ischemic heart disease.

The SGA showed that in the test group the nutritional classi-
fication improved 2-fold and worsened by half when compared 
with the control group; i.e., the total magnitude of the change 

Figure 1. 

Progress of patients from baseline.

273 patients visited

144, normal nutritional state

Excluded:
No beta-blockers or ACEIs  

(n = 23)
Active tumors (n = 6)

Refused (n = 24)

Randomised (n = 76)

Control (n = 37) Intervention (n = 39)
Patients did not receive 
beverages for high BMI  

(n = 2)

3 months 
Death (n = 7)

No 3-month visit in window 
period (n = 5)

Analysed (n = 32)

3 months 
Death (n = 3)

No 3-month visit in window 
period (n = 3)

Analysed (n = 36)

9 months 
Death (n = 9)

No 9-month visit in window 
period (n = 1)

Analysed (n = 27)

9 months 
Death (n = 9)

No 9-month visit in window 
period (n = 1)

Analysed  (n = 29)

12 months 
Death (n = 10)

12 months 
Death (n = 11)
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was 4 times greater. The difference was statistically significant 
(Table II). 

COMPARISON OF BOTH GROUPS AT MONTH 9

At this visit, statistically significant differences were found in 
abdominal circumference and waist-hip index. The lowest values 
were found in the test group, and were interpreted as a change 
in body fluid content. The number of patients who died in each 
group increased, thus reducing the sample size.

COMPARISON BETWEEN THE BASELINE AND 
9-MONTH VISITS

The comparison of the baseline and 9-month visits in the con-
trol group revealed statistically significant differences in hemo-
globin (mean increase of 1.2 g), total protein (g), albumin (g), 
MLHF score (mean decrease of 18 points: i.e., improved quality 
of life), MNA score, and result of the 6-minute walk test (mean 
increase of 67 m).

The comparison of the baseline and 9-month visits for the test 
group revealed statistically significant differences in the same 
parameters as the control group (except for total protein). Sta-
tistically significant differences were also found in parameters 
associated with energy reserve, namely, tricipital fat fold, arm 
fat area, and total cholesterol. The magnitude of the change in 
functional capacity assessed using the 6-minute walk test (mean 
increase of 100 m) and in quality of life (mean decrease of 22 
points) was greater in the test group. 

According to the SGA, compared with the control group the 
nutritional classification of the test group improved 2-fold between 

the baseline and 9-month visits, although no improvement was 
observed for the control group. The improvement seen in the test 
group was statistically significant.

COMPARISON BETWEEN THE 3-MONTH AND 
9-MONTH VISITS

The variables for which statistically significant differences were 
recorded were — in both groups — total arm area, arm muscle 
area, and arm fat area. Total arm area increased in both groups, 
although arm fat area (energy reserve) increased by approximately 
20 % in the test group; in the control group, it decreased between 
these two visits.

STUDY OF SURVIVAL

Overall, no differences were observed between groups in crude 
mortality at 1 year or in survival (Kaplan-Meier) (Fig. 2). In contrast, 
when only the patients who were considered to be at “nutritional 
risk” were selected and those patients who were considered to be 
“malnourhised”, according to the SGA in the baseline visit, were 
excluded, survival was greater in the patients with “nutritional 
risk” who were randomized to the test group (log-rank, 4.19; p = 
0.041) (Fig. 3). No significant differences were observed between 
the test and control groups in this subpopulation (i.e., patients 
considered as being at nutritional risk in the SGA at the initial 
visit) for any of the variables (e.g., weight, body mass index, and 
laboratory values). Similarly, no differences were observed in the 
Charlson comorbidity index (control group, 6.9 vs. test group, 7.3; 
p = 0.383). This difference in mortality was lost if the MNA was 
used to evaluate nutrition.

Table II. The table shows the Wilcoxon signed-rank test about SGA  
between the three-month visit and the nine-month visit vs. baseline-visit.  

The intervention group improved four times and twice with respect the baseline-visit.  
No changes were seen in the control group

Month 3 vs. baseline Month 9 vs. baseline

N Z P value N Z p value

Control

Negative ranges 9a

-0,389 0,697

11d

-0,183 0,855
Positive ranges 13b 19e

Draws 10c 6f

Total 32 36

Intervention

Negative ranges 4a

-4,004 < 0,001

10d

-2,029 0,042
Positive ranges 26b 22e

Draws 6c 6f

Total 36 38
aSGA month 3 < SGA baseline; bSGA month 3 > SGA baseline; cSGA month 3 = SGA baseline; dSGA month 9 < SGA baseline; eSGA month 9 > SGA baseline; fSGA 
month 9 = SGA baseline.
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DISCUSSION

Despite the fact that malnutrition in patients with heart failure 
is multifactorial, and that there is reasonable doubt about whether 
nutritional interventions are sufficient to break the vicious circle of 
malnutrition-disease, the results of this study and of other simi-
lar studies indicate that these patients can benefit from nutritional 
interventions. In fact, timely training bundles (22) and nutritional 
interventions have been shown to have a beneficial effect on nutri-
tional status in critically ill patients (23,24). It seems logical to think 
that the broader the approach, the more chances of success the 
intervention will have. Along these lines, a Cochrane review showed 
that double nutritional interventions (dietary advice combined with 
supplements) are more efficacious than either of the two alone or no 
intervention, especially in patients with a BMI < 20 kg/m2 (19). Our 
study showed an improvement in nutritional status and an increase 
in the variables associated with energy reserve, which was greater 
in the test group after an educational-motivational intervention and 
after 12 weeks of nutritional supplementation.

The results of our survival analysis are interesting and con-
sistent –except in very specific areas– with those of the PICNIC 

study (20,25) (a clinical trial sponsored by the Spanish Society of 
Cardiology involving patients hospitalized with heart failure, and a 
sufficiently large sample size to detect changes in mortality). In our 
study we detected differences in survival among patients classi-
fied by the SGA as at-risk during the baseline visit, although there 
were no differences in survival for those who were initially classed 
as malnourished, thus suggesting that nutritional interventions are 
more effective and efficient the earlier they start.

Unlike the PICNIC study (26), we were unable to demonstrate 
fewer readmissions, visits to the emergency department, and days 
of stay during follow-up over 1 year, since the sample size was 
calculated based on an improvement in nutritional status. In our 
case, it seems likely that the lack of homogeneity between groups 
at the baseline visit with respect to nutritional classification as 
based on the SGA tool made it impossible to demonstrate differ-
ences for these variables. 

The PICNIC study differs from ours in important ways that could 
account for the differences in results as follows:

– � The setting. We only included patients with exacerbations of 
chronic heart failure, which –we assume– increased mor-
tality in our study.

Figure 2. 

Survival at 12 months. Control vs. intervention group. All patients included.

Chi-cuadrado gl Sig.

Log Rank 
(Mantel-Cox) ,032 1 ,859

Comparaciones globales

Prueba de igualdad de distribuciones de supervivencia para 
diferentes niveles de Gruposuplemento.

Chi-cuadrado gl Sig.

Log Rank 
(Mantel-Cox)

0.032 1 0.859
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– � Inclusion criteria. As we also used the MNA, our inclusion 
criteria were different, and we observed greater prognostic 
sensitivity in the SGA1, perhaps because the experienced 
observer brings added sensitivity to the test.

In any case, the management of chronic diseases is changing. 
Patients with heart failure in particular may benefit from multi-
disciplinary programs based on integrated care, which they can 
access quickly and on demand as a result of functional class 
impairment. In addition to enhancing quality of life, these pro-
grams decrease the number of admissions for decompensation 
and mortality (27-33). Indeed, treatment is conceived not only as 
adherence to drug therapy, which should be appropriately mon-
itored, but also as a suitable and healthy lifestyle. In addition 
to following guidelines on drug therapy, heart failure should be 
treated with a number of lifestyle interventions (aerobic exercise 
adapted to functional class), diet (low-sodium, antioxidant-rich 
diet), avoidance of harmful substances (smoking), optimization of 
treatment, and control of other risk factors (lipids, hypertension). 
Such is the origin of programs that –both in the hospital (34) and 
after discharge (18-23)– are aimed at maintaining quality of life 

and functional capacity, and preventing admissions to hospital 
where possible. Admissions are expensive, have both a direct 
and an indirect effect on the patient’s quality of life, and, in many 
cases, lead to a lasting reduction in the ability to carry out the 
activities of daily living. 

Their high level of supporting evidence has resulted in these 
programs being recommended by scientific societies such as 
the European Society of Cardiology (35). The nursing service 
plays a key role in most cases. In heart failure, multidisciplinary 
follow-up programs in which the patient can access care quickly 
and on demand have proved cost-effective, since they reduce 
the number of days in hospital and of visits to the emergen-
cy department, and improve the patient’s quality of life even 
though, in some specific cases, there is no evidence of reduced 
mortality (36-40).

We would like to see nutritional interventions included in the 
care package for patients with heart failure, especially for those 
who are at risk of malnutrition. In this study we have tried to 
advance the extant knowledge concerning malnutrition and heart 
failure in a practical and accessible way, and have proposed 

Figure 3. 

Survival at 12 months. Control vs. intervention group. Only the patients at “nutritional risk” according to the SGA during the 
baseline visit are included. 

Chi-cuadrado gl Sig.

Log Rank 
(Mantel-Cox) 4,194 1 ,041

Comparaciones globales

Prueba de igualdad de distribuciones de supervivencia para 
diferentes niveles de Gruposuplemento.

Chi-cuadrado gl Sig.

Log Rank 
(Mantel-Cox)

4.194 1 0.041
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potential solutions to daily issues such as loss of appetite, dys-
geusia, and low-sodium diets. Every effort was made to enhance 
motivation, and the patient was made the center of his/her own 
access to care (empowerment). Moreover, the intervention target-
ed a very vulnerable group of patients whose prognosis seemed 
poor. 

These interventions should be continued over time. It is not 
enough that a patient be cared for. Part of the success of these 
programs is based on the fact that the patient “feels” that he/she 
is being cared for. In our study, the most active part of the fol-
low-up period was that spanning the first 12 weeks; the remain-
ing period was restricted to monitoring the study variables. The 
motivational effect on behavior may be limited over time if it is not 
reinforced. In this sense, our results overlap with those of Harland 
et al. (41), who performed a clinical trial to evaluate methods 
for promoting physical activity. A meta-analysis on motivational 
interventions revealed that short interventions of even 15 minutes 
can prove effective, although the probability of success improves 
with the number of contacts with the patient and with prolonged 
follow-up periods (42). 

Although training and motivational interventions alone cannot 
provide the ideal solution, there is solid evidence in favor of their 
inclusion in health care interventions (43).

Unfortunately, randomization returned non-homogeneous 
groups with respect to the SGA tool, one of the study’s end-
points. This has been an important limitation. Thus, we could not 
compare the final results of both groups. Instead, we verified that 
the evolution of subjects with respect to themselves was different 
in each group. The intervention group maintained their weight 
while reducing their abdominal circumference, which has been 
interpreted as a reduction in ascites. Not so in the control group. 
In the intervention group, too, all fatty folds and total cholester-
ol increased, which has been interpreted as an improvement in 
energy reserves. 

LIMITATIONS

We do not know what is the specific weight of each part of 
the intervention. For example, we do not know how much of the 
improvement obtained in nutrition is due to the supplements 
administered, or to what extent increased knowledge and moti-
vational content really modified habits.

The fact that the nutritional classification of the study groups, 
according to the SGA, was not homogeneous at baseline may 
have masked the development of variables such as hospitaliza-
tion or mortality. It is important to remember that no differences 
in nutritional classification as based on the MNA questionnaire 
were found between groups during the baseline visit (see table).

CONCLUSIONS

We found that advice on nutrition and adapted physical exer-
cise accompanied by high-calorie, normal-protein supplements 

for 12 weeks improved nutritional status at 3 and 9 months (as 
measured using the SGA) in patients with chronic heart failure 
taking ACE inhibitors/ARA II or betablockers. 

In patients with chronic heart failure at risk of malnutrition 
according to the SGA, who received a double nutritional inter-
vention (advice plus supplements), survival was better than in 
patients with the same nutritional status who did not receive 
the intervention. This increase in survival was not observed in 
patients who already had overt malnutrition. It is important to 
remember that sample size was not calculated to distinguish 
changes in mortality.
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