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Background: Left ventricular assist devices (LVADs) are increasingly being used to treat patients in end-
stage heart failure (HF) as bridge-to-transplantation, lifetime support or destination therapy. However, the 
importance of this newer technique for chronic cardiac support compared to heart transplantation is still 
open to discussion. To date, there are few studies that extensively explore the psychological and cognitive 
profiles of patient with ventricular assist devices (VADs).
Methods: We studied the psychological aspects, quality of life (QOL) and cognitive profiles of 19 patients 
with HF before VAD implantation and then at two, five and 16 months post-implantation.
Results: Our results showed that after VAD implantation, patients did not show any psychopathological 
problems such as anxiety and/or depression. More interestingly, despite the constant risk of neurological 
events determined by the continuous-blood-flow pump (CBFP), patients’ cognitive functioning did not 
worsen. In fact, significant enhancements were observed over time.
Conclusions: Psychological and cognitive deficits are common in advanced HF and often worsen over 
time. Appropriately designed and randomized studies are needed to demonstrate whether earlier VAD 
implantation is warranted to arrest cognitive decline and encourage better post-implantation adaptation.
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Introduction

Heart transplantation is the treatment of choice for many 
patients with end-stage heart failure (HF). However 
the limited availability of organs has sparked interest 
in developing alternative approaches to myocardial 
replacement. Recently, a second generation of continuous-
blood-flow pumps (CBFP) have been introduced, furthering 
ventricular assist devices (VADs) as an alternative form of 
life-saving therapy. Initially designed as a temporary support 
to bridge patients to heart transplant, these devices are 
increasingly being used as lifetime support or destination 
therapy (1).

VADs offer life-saving therapy and improved quality of 
life (QOL) for patients with end-stage HF. However, even 
with this therapy, patients are not free of complications 

as the prolongation of life is not always synonymous with 
improved quality despite the good intentions of medical 
practitioners. Patients are in fact continuously exposed 
to neurological events, infections and right HF, which 
could negatively influence their neuropsychological and 
QOL status (2-4). Furthermore, the mortality following 
left ventricular assist device (LVAD) implantation remains 
significant, at approximately 30% by two years (5).

Currently,  the l i terature on the cognit ive and 
psychological status of LVAD patients is still in its infancy 
and has two main limitations: (I) cognitive and psychological 
aspects are studied separately without considering their 
mutual influences; and (II) studies tended to focus only on 
the first year after LVAD implantation without taking into 
account the pre-implantation status and its evolution over 
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time. What is actually needed is the continuous monitoring 
of patients’ physical and psychological profiles to allow 
intervention in case of negative outcomes.

In regards to cognitive profile, it has been found that 
patients show slight improvements within the first 24 months 
after CBFS (6,7), but a baseline neurocognitive assessment 
before implantation and the impact of these dysfunctions on 
daily life have not been considered. Assessments of cognitive 
functions pre- and post-LVAD implantation are needed 
for several reasons. Firstly, low cardiac output associated 
with HF often leads to end-organ damage, including brain 
injury; HF patients can have cognitive deficits ranging 
from mild to severe (8). The presence of cognitive deficits 
could compromise patients’ capacity to comprehend and 
participate in the decision-making process before surgery. 
Furthermore, cognitive deficits can influence the ability to 
understand and adhere to post-LVAD treatment protocols. 
By affecting the basic activities of daily living, cognitive 
disorders also impact on caregivers’ QOL.

Data from the current literature reported a better QOL at 
one month to one year post-implantation in LVAD patients 
(9-11), but a worse health-related QOL (HRQOL) when 
compared to HTx patients (12,13). QOL is also related to 
psychological factors (i.e., anxiety and depression) which 
are good predictors of patient satisfaction and wellbeing (9). 
In addition, LVAD patients tend to face many emotional 
problems, as they have to accept a life that is far from normal 
and modify their lifestyle. That is, they must co-exist with a 
mechanical device attached to their body, taking care of and 
treating it like a real part of their body. Patients have been 
shown to experience fatigue, anxiety, depression and sleep 
disturbances up to six months after implantation (14,15).

LVADs also have serious negative effects for caregivers, 

who must manage many of the patient’s daily problems. 
Caregivers are at higher risk of psychological distress, as their 
responsibility to patients can impose limitations on their own 
lives including their relationships and careers (16-19).

Patients with LVADs represent a new population which 
must be more extensively studied to help clinicians better 
understand their needs and improve their QOL. The 
aims of the present research are therefore two-fold: (I) to 
develop clinical guidelines and pathways which support 
the implementation of best practice in the assessment of 
LVAD patients, by considering cognitive, psychological and 
emotional aspects as well as caregiver status; (II) to study the 
evolution of these aspects during both the preoperative and 
postoperative LVAD support periods, and better monitor 
for adverse changes. In fact, although LVADs offer excellent 
survival and QOL, many complications can occur and this 
requires extensive medical care and follow-up. LVADs will 
play an increasing role in the near future. However, there 
is still much to learn in regards to patient care, especially 
concerning device-specific complications.

Materials and methods

The ethics committee of the Hospital of Padova approved 
the study. All clinical investigations have been conducted 
consistent with the declaration of Helsinki. A longitudinal, 
repeated-measures, case-control design was used. A sample 
of 19 patients (mean age: 60.4±10 years; years of education: 
10.9±3.6; 17 males) with end-stage cardiac disease who 
underwent routine psychological and neuropsychological 
evaluation prior to LVAD implantation was studied at Time 
0 (T0). The demographic and clinical characteristics are 
illustrated in Table 1.

A subsample of 10 patients was reassessed twice, after the 
LVAD implantation, at Time 1 (T1) (2.5±2.4 months), and 
at Time 2 (T2) (15.6±5.8 months) (see Table 2). 

The devices currently used in our hospital are “Jarvik 
2000” as destination therapy and “HeartWare” as bridge-
to-transplantation, both CBFP.

Psychological and QOL measures

Prior to LVAD implantation, patients underwent a psychological 
assessment based on a 45-minute semi-structured interview 
and two questionnaires: the Minnesota multiphasic 
personality inventory (MMPI-2) (20) and the 36 item 
short form health survey (SF-36) (21). The MMPI-2 is 
an effective and reliable test which evaluates the most 

Table 1 Clinical characteristics of LVAD patients

Variables Percentage of patients (%)

Cardiac disease IDC 36.84

Cardiac disease NIDC 63.16

INTERMACS Class 2 16.67 

INTERMACS Class 3 83.33

DT 72.22

BTT 27.78

In-hospital death 16.67

LVAD, left ventricular assist device; IDC, ischemic dilated 

cardiomyopathy; NICD, non-ischemic dilated cardiomyopathy; 

DT, destination therapy; BTT, bridge-to-transplantation.
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prominent features of an individual’s personality. It is a 
self-administered questionnaire to which the subject must 
answer “true” or “false” to a series of 567 statements about 
his/her personal experiences, physical conditions, habits, 
and attitude. It constructs an exhaustive clinical picture 
of the patient by means of a series of numerical variables, 
and has a high discriminative power to discern between 
normal and pathological traits of personality. The test 
involves three scales of validity (L, lie; F, infrequency; K, 
correction), 10 base clinical scales (Hs, hypochondriasis; 
D, depression; Hy, hysteria; Pd, psychopathic deviate; Mf, 
masculinity–femininity; Pa, paranoia; Pt, psychasthenia; Sc, 
schizophrenia; Ma, hypomania; Si, social introversion), and 
15 clinical content scales (ANX, anxiety; FRS, fears; OBS, 
obsessiveness; DEP, depression; HEA, health concerns; 
BIZ, bizarre mentation; ANG, anger; CYN, cynicism; ASP, 
antisocial practices; TPA, type A; LSE, low self-esteem; 
SOD, social discomfort; FAM, family problems; WRK, 
work interference; TRT, negative treatment indicators). 
For psychological diagnostic purposes, the entire profile 
is determined from both the 10 base scales and the 15 
subject scales in order to achieve maximum discriminating 
power. The scales of the test are standardized according to a 
normal distribution (T scores); scores above the 65th centile 
are considered clinically significant. 

QOL was assessed by the SF-36, which evaluates some 
prominent conceptions about health, independent of age, 
health status, and treatment. The SF-36 has one multi-
item scale that assesses eight health domains: physical 
functioning (PF); physical role (PR); bodily pain (BP); 
general health (GH); vitality (VT); social functioning (SF); 
emotional role (ER); mental health (MH). The SF-36 test 
has an acceptable internal consistency and retest reliability. 
In our study we used the well-validated Italian version of 
SF-36 (21). SF-36 scores were converted to a scale of 0 to 
100 (a higher score indicates a better QOL).

After LVAD implantation, only SF-36 was re-administered. 
In addition, the Symptom Checklist 90 (SCL-90) (22), 
which reflects psychological symptom patterns of psychiatric 

and medical patients, was introduced. The subscales for 
this instrument are somatization (SOM), obsessiveness-
compulsiveness (OC), interpersonal sensitivity (IS), 
Depression (DEP), ANX, hostility (HOS), phobic anxiety 
(PHOB), paranoid ideation (PAR), psychoticism (PSY) 
and sleep disturbances (SLEEP). There is a global index of 
distress, the Global Severity Index (GSI), which is a general 
indicator of the current level of a patient’s psychological 
distress.

The SF-36 was also administered to caregivers at T0, T1 
and T2, to quantify their QOL. 

Neuropsychological measures

Prior to LVAD implantation, patients underwent routine 
neuropsychological assessment by the Mini Mental State 
Examination (MMSE) (23) and by a well-validated battery for 
the Italian population, the Esame Neuropsicologico Breve 
2 (ENB2, Brief Neuropsychological Examination 2) (24). 
Each patient was evaluated individually by experienced 
neuropsychologists and the assessment lasted one hour. 

The MMSE consists of a brief 30-point questionnaire 
used to screen cognitive decline (cut-off score: 24). The 
ENB2 battery investigates different cognitive domains and 
includes 16 subtests: digit span, immediate and delayed recall 
prose memory, interference memory (10 and 30 seconds), 
Trail Making Test parts A and B, token test (five items), 
word phonemic fluency, abstraction, cognitive estimation, 
overlapping figure, spontaneous drawing, copy drawing, 
clock drawing and ideative and ideomotor praxis tests. An 
ENB2 total score was calculated to obtain a general measure 
of the cognitive status. The tests were chosen to cover five 
cognitive domains: attention, memory, executive functions, 
and perceptive and praxis abilities. The cognitive domain 
of attention included the Trail Making Test A and the Trail 
Making Test B (TMTB); the domain of memory included 
digit span, logical story and interference memory tests; 
the cognitive domain of executive function included Trail 
Making Test B, cognitive estimation, abstract reasoning, 

Table 2 Demographic characteristics of LVAD patients

Time N Age (mean ± SD) Education (mean ± SD) Sex

Pre-implantation (T0) 10 61.2±8.07 10. 4±3.89 8 males

Post-implantation (T1) 10 61.6±8.32 10. 4±3.89 8 males

Post-implantation (T2) 10 62.9±8.62 10. 4±3.89 8 males

LVAD, left ventricular assist device.
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phonemic fluency, clock drawing, and overlapping pictures 
tests. The domain of perception included Spontaneous 
drawing and copy drawing tests. One test accounted for 
more than one domain (Table 3): TMTB is a well-known 
instrument for describing the attentive function but at 
the same time it evaluates switching ability and working 
memory (i.e., executive functions); thus, it requires the 
involvement of executive functions (25).

After LVAD implantation, both the MMSE and ENB2 
were re-administered (see Figure 1).

Statistical analysis

Data were analyzed using descriptive statistics, Spearman 
correlation, analysis of variance with repeated measures and 
Wilcoxon Test. The level of significance was set at P≤0.05.

Psychological and QOL at T0

None of the 19 patients had any abnormal scores at 
MMP2, showing that that patients did not show any 

Table 3 Mean, standard deviation and percentage of patients with cognitive deficits at T0

Cognitive domain Psychometric test Mean ± SD Patients with altered test (%)

MMSE 27.74±1.63 0

Attention TMT-A 101.42±218.61 31.6

TMT-B 354.53±349.27 57.9

Memory Digit span 5.47±1.31 10.5

Logical story: immediate recall 10.11±3.49 5.3

Logical story: delayed recall 13.68±4.91 15.8

Interference memory test 10 s 5.37±2.73 26.3

Interference memory test 30 s 4.26±2.84 31.6

Comprehension Token test 4.97±0.12 5.3

Executive functions TMT-B 354.53±349.27 57.9

Cognitive estimation 4.79±0.42 0

Abstract verbal reasoning 4.42 ± 1.01 5.3

Phonemic fluency test 10.07±3.34 42.1

Clock drawing test 8.32±1.58 15.8

Overlapping pictures test 24.68±6.76 68.4

Perception Spontaneous drawing 1.74±0.56 21.1

Copy drawing 1.74±0.45 26.3

Praxis ability Ideative and ideomotor praxis test 5.68±0.58 26.3

Global cognitive index 66.20±9.5 31.6

T0 T1 and T2

Psychological assessment

Clinical Interview

MMPI-2

SF-36

Psychological assessment

Clinical Interview

SF-36

SCL-90

Neuropsychological assessment

ENB2

MMSE

Neuropsychological assessment

ENB2

MMSE

Figure 1 The psychological and the neuropsychological assessment administrated at T0 (before LVAD implantation) and at T1 and 2 (post 
LVAD implantation) is illustrated. LVAD, left ventricular assist device.
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psychopathological depression (scale D) and anxiety (scales 
Pt and A).

QOL at T0

Means, SDs and percentages of patients with altered SF-36  
subtests are summarized in Table 4. Patients showed a global 
reduction in QOL in all the SF-36 scales, reflecting the 
severe impact of congestive HF on daily life. This is likely 
due to the severity of the illness, with symptoms such as 

fatigue and breathlessness, which may limit physical and SF. 
This interpretation is supported by findings of Ekman and 
co-workers (26) and Komaroff and co-workers (27) who 
presented similarly low SF-36 scores to those in this study.

No correlations were found between cognitive and QOL 
measures coherently with other studies (28,29).

QOL at T1 and T2

Means, SDs and percentages of patients with altered SF-36  
subtests are summarized in Table 5. No significant 
improvements were found. However, although the P value 
was not significant, the high value of partial eta square 
could suggest that this lack of statistical significance could 
be inherently due to the study’s small sample size.

SCL-90 at T1 and T2

Means, SDs and percentages of patients with altered SCL-90  
subtests are summarized in Table 6. No significant changes 
were found.

Neuropsychological results at T0

Results showed that 94.7% of the patients had a normal 
level of comprehension, which is consistent with the high 

Table 4 Mean, standard deviation and percentage of patients 
with health-related quality of life deficits at T0

Subscale Mean ± SD
Patients with 

altered test (%)

Physical functioning 31.33±29.43 86.7

Role functioning physical 14.93±32.33 86.7

Bodily pain 40.40±25.37 80.0

General health perceptions 36.73±20.64 80.0

Vitality 40.33±24.82 86.7

Social functioning 29.00±29.49 93.3

Role functioning emotional 28.71±39.4 80.0

Mental health 47.60±27.47 73.3

Table 5 Evolution of QOL before and after LVAD implantation

Subtest N

Pre-implantation (T0) Post- (T1) Post- (T2)

P η2
p

Mean ± SD

Patients  

with altered 

test (%)

Mean ± SD

Patients  

with altered 

test (%)

Mean ± SD

Patients  

with altered 

test (%)

Physical functioning 7 48.57±31.46 71.4 42.14±23.25 85.7 58.57±31.59 57.1 0.160 0.263

Role functioning 

physical

7 7.14±18.9 100 60.71±37.8 42.9 32.14±47.25 71.4 0.086 0.335

Bodily pain 7 44±32.93 71.4 54.86±29.9 85.7 79.57±28.34 28.6 0.051 0.391

General health 

perceptions

7 33.43±20.6 85.7 53.43±19.6 71.4 56.14±23.4 57.1 0.099 0.320

Vitality 7 42.14±29.27 85.7 52.14±20.18 71.4 59.29±27.6 57.1 0.272 0.195

Social functioning 7 44.6±32.9 85.7 69.64±20.23 57.1 69.64±17.47 57.1 0.029* 0.444

Role functioning 

emotional

7 38.09±40.5 85.7 42.86±46 71.4 38.09±44.84 71.4 0.974 0.004

Mental health 7 53.71±31.14 71.4 67.43±16.88 57.1 74.86±16.28 28.6 0.073 0.354

Mean, standard deviations, percentage of patients with altered tests, P value and eta partial square are reported. *, P≤0.05; LVAD, 

left ventricular assist device.
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reliability of cognitive tests. The mean MMSE score for 
the total patient sample was 27.7±1.6. None of the patients 
showed impaired MMSE scores but this is unsurprising, 
given that the MMSE may detect cognitive impairment less 
effectively due to the ceiling effect, differences in educational 
background, and the absence of specific tests of executive 
functions. In fact, detailed neuropsychological evaluation 
showed that 26.3% failed five or more tests, indicating 
broad neuropsychological impairment. In detail, executive 
functions were impaired in 89.5%, perception in 36.8%, 
memory in 57.9%, attention in 57.9%, and praxis abilities 
in 26.3% of all patients (Table 3). Our results confirm data 
from the literature showing that patients with severe HF 
suffer from cognitive impairment in one or more cognitive 
domains, which may compromise adherence to medical 
treatments (8,29) and result in diminished QOL. Circulatory 
insufficiency leading to inadequate cerebral perfusion and 
cerebral hypoxia is one of the most likely etiologies of 
cognitive deficits among adults with chronic HF (30,31).

Neuropsychological results at T1 and T2

The results of cognitive performance before and after the 
LVAD are summarized in Table 7. Comparisons of the 
neuropsychological assessment results at T0, T1 and T2 
showed significant improvements over time in the domain 
of memory [logical story immediate recall: (T0 vs. T2 and 

T1 vs. T2) F[2,18[ =6.123, P=0.009; η2
p=0.405; interference 

memory 10 s (T1 vs. T2): F[2,18] =3.988, P=0.37, η2
p=0.307; 

interference memory 30 s (T0 vs. T2): F[2,18] =3.915, 
P=0.039; η2

p=0.303]. For the other cognitive domains, patient 
profiles tended to remain stable over time without significant 
improvements. Despite the constant risk of neurological events 
associated with the CFBP, patients’ cognitive functions do not 
get worse and in fact significant enhancements were observed.

Correlations

Concerning cognitive measures, no correlations were found 
between QOL and SCL-90 scores at T1. 

Concerning correlations between SF-36 and SCL-90, 
at T1, PF correlated with anxiety (r=–0.769) and hostility  
(r=–0.827); BP correlated with anxiety (r=–0.686) and 
hostility (r=–0.736); VT correlated with OC (r=–0.775), 
anxiety (r=–0.809) and hostility (r=–0.886); SF correlated 
with depression (r=–0.788); mental health with hostility 
(r=–0.866) and anxiety (r=–0.738). At T2, PR correlated 
with SOM (r=–0.876); physical pain with SOM (r=–0.786), 
OC (r=–0.798) and depression (r=–784); GH with SOM 
(r=–0.670), VT with SOM (r=–0.884); ER with SOM 
(r=–0.701) and psychoticism (r=–0.737); mental health with 
OC (r=–0.698) and hostility (r=–0.715). At T2, significant 
correlations between GSI and the subscale of PR (r=–0.717), 
OC (r=–0.796) and depression (r=–0.778) were found.

Table 6 Evolution of emotional profile after LVAD implantation

Subtest N

Post 1 Post 2

P
Mean ± SD

Patients with  

altered test (%)
Mean ± SD

Patients with  

altered test (%)

Somatization 9 0.59±0.58 22.2 0.44±0.4 11.1 0.351

Obsessiveness-compulsiveness 9 0.57±0.55 33.3 0.46±0.36 11.1 0.672

Interpersonal sensitivity 9 0.19±0.29 0 0.14±0.21 0 0.932

Depression 9 0.49±0.53 11.1 0.37±0.23 0 0.944

Anxiety 9 0.41±0.39 11.1 0.27±0.17 0 0.550

Hostility 9 0.28±0.42 11.1 0.3±0.2 0 0.389

Phobic anxiety 9 0.12±0.16 0 0.07±0.1 0 0.414

Paranoid ideation 9 0.42±0.45 22.2 0.24±0.18 0 0.246

Psychoticism 9 0.23±0.35 11.1 0.24±0.18 0 0.482

Sleep disturbances 9 0.62±0.66 33.3 0.49±0.18 11.1 0.905

GSI 9 0.39±0.35 11.1 0.31±0.17 0 1.000

Mean, standard deviations, percentage of patients with altered tests and P value are reported. LVAD, left ventricular assist device; 

GSI, Global Severity Index
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Caregivers’ results 

Table 8 shows the means, SDs and percentages of caregivers 
with SF-36 altered subtests. In addition, correlations 
between patients’ and caregivers’ QOL are performed. A 
significant correlation was found at T2 between patients’ 
GH and caregivers’ PR and social activities (r=0.861 and 
r=0.832 respectively); between patients’ social activities and 
caregivers’ PR and social activities (r=0.939 and r=0.893 
respectively); and between patients’ ER and caregivers’ PR 
(r=0.839) and social activities (r=0.889). 

General discussion

With the reduced availability of donor hearts for patients 
with severe HF, LVADs have been introduced not only as a 
bridge-to-transplantation but also as a destination therapy. 
Continuous-flow pumps appear to have some advantages 
compared to pulsatile-flow both in survival and complication 
rates (32). On one hand, such devices are essential for 
the survival of end-stage HF patients for whom a heart 
transplant is not readily available. On the other hand, such 
devices also expose patients to a constant risk of neurological 
events and death. Thus, it becomes essential to monitor 
patients’ cognitive and psychological statuses in order to 
maximize benefits of the therapy and enhance QOL. 

Our aim was to therefore holistically evaluate patients, 
considering cognitive, psychological and emotional 
status together because of their mutual influence (33). 
Additionally, we have highlighted the importance of 
evaluating patients not only post-LVAD implantation, as 
usually reported in the literature, but also pre-implantation, 

in order to monitor the neurobehavioral trend of patients 
during LVAD therapy.

Periodical follow-up should be introduced as it could 
help identify any initial psychological problems or deficits 
that could negatively influence patient management. 
Our preliminary data showed that patients’ cognitive, 
psychological and QOL status tended to remain stable from 
pre- to post-LVAD implantation. In addition, significant 
improvements were found in the domain of memory.

Despite their exposure to continuous flow pumps, 
patients did not show cognitive decline; on the contrary, 
they demonstrated an improvement after LVAD which was 
maintained even after 16 months.

Such results are very important, since recipients must 
possess the ability to manage their complex treatment 
regimen. Compliance after LVAD implantation is 
multifaceted and involves adherence to a prescribed diet and 
lifestyle, scheduled medical appointments, maintenance of 
communication, and, ultimately, proper care for batteries. 
The possible short- and long-term effects of neurocognitive 
decline on the QOL after cardiac surgery are well-
recognized, but it is the subject of an ongoing debate in 
literature (34).

Significant positive correlations were found between 
QOL and psychological and emotional aspects. Patients 
who reported better QOL experienced fewer negative 
psychological problems. Such data reflect the reciprocal 
influence of such domains. In fact, Sandau et al. (33) stated 
that “QOL is a subjective, temporal, multi-dimensional construct 
and should include domains important to the patients. For 
LVAD patients, these domains are physical, emotional, cognitive, 

Table 8 Evolution of caregivers’ QOL

Subscale

Post 1 Post 2

N Mean ± SD
Caregivers with  

altered test (%)
N Mean ± SD

Caregivers with 

altered test (%)

Physical functioning 3 81.67±16.07 66.7 6 88.33±12.11 33.3

Role functioning physical 3 25±25 100 6 66.67±40.82 33.3

Bodily pain 3 61.67±18 100 6 63.67±22.29 66.7

General health perceptions 3 68±6.93 0 6 64.67±15.46 16.7

Vitality 3 36.67±2.89 100 6 59.17±17.44 50.0

Social functioning 3 54±14.29 100 6 77.08±27.86 16.7

Role functioning emotional 3 55.55±38.49 66.7 6 66.67±51.64 16.7

Mental health 3 41.33±8.33 100 6 67.33±23.11 60.0

Mean, standard deviations and percentage of caregivers with altered tests are reported.
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social, and spiritual with corresponding subdomains”. QOL is a 
multidimensional concept and includes aspects of physical, 
mental and SF. Interestingly, the correlations also found 
between patients’ and caregivers’ QOL agree with the 
current literature showing that the patients’ psychological 
well-being is related to support from family (19). Consequently, 
it is important to provide patients and their families with 
a program of psychological assistance throughout the 
LVAD support (before, during and after surgery). At the 
same time, families should receive clear, simple and concise 
descriptions of what the implantation entails.

The present study may be limited somewhat by the 
variable number of patients studied at each time interval due 
to factors such as death, transplantation, staff availability, or 
scheduling. Thus, there could be ascertainment bias due to 
exclusion of sick patients.

In conclusion, we propose the development of a 
complete psychological assessment that includes emotional, 
psychopathological, and cognitive aspects. This would 
improve the assessment of LVAD patients and enable a 
better QOL for them and their caregivers. In order to 
prevent adverse outcomes, we suggest that it is essential to 
keep in constant contact with patients and their families, 
and guide them through the complex management of 
treatment. For example, it is vital to facilitate patients in 
adapting to their device during the early post-implantation 
period, as fear and anxiety at home is very common at this 
stage. It is crucial that the patient feels secure with the 
LVAD, as anxiety regarding management of the machine 
can precipitate a sense of isolation and the development 
of psychological disturbances (2). These problems, in 
addition to other possible neurological complications, may 
affect treatment success. The results obtained highlight the 
need for regular, long-term psychological support for this 
vulnerable patient population, and the importance of further 
studies exploring possible differences between destination 
therapy and bridge-to-transplantation patients. We stress 
the importance of effective multidisciplinary collaboration 
in order to establish a programme of research and 
professional education. The clinical practice guideline we 
propose here could assist the assessment and management 
of cognitive and neuropsychological alterations in patients 
with LVAD implantation, while also considering the 
economic costs of this mechanical implantation.
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