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Summary

Treatment of patients with advanced heart failure (HF) with the use of left ventricular 
assist devices (LVADs) improves the quality of life and the length of survival. Despite the 
undeniable benefits associated with improved physical performance, as a result of the decrease 
of the underlying disease symptoms, it carries the risk of complications in the area of the 
patient’s somatic and psychological status. Long-term circulatory failure can contribute to 
a weakening of the adaptative mechanism and consequently lead to a variety of emotional 
disruptions. Patients must face the fear of imminent physical, family, and social changes that 
LVAD requires. They may experience sleep disorders, mood disorders, anxiety disorders, and 
in the early postoperative period also disorders of consciousness with a pattern of delirium. 
For this reason, it is advisable to provide multidisciplinary medical care for the patient at all 
stages of treatment, including regular monitoring of general health and mental health. This 
article presents risk factors for psychiatric disorders in patients with LVADs and ways of 
pharmacological and non-pharmacological management when these factors are identified 
and disorders are diagnosed.
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Introduction

This article aims to discuss the mental health risk factors and psychiatric dis-
orders present in a group of patients with advanced congenital heart failure (CHF) 
treated with left ventricular assist devices (LVADs), including pharmacological and 
non-pharmacological treatments for these disorders. The presented content is a joint 
position of specialists in the field of mental health – clinical psychologists and psy-
chiatrists, coming from two centres with the greatest experience in treating CHF 
with the above-mentioned method in Poland. The article is a part of RHROT Project 
(STRATEGMED2/266798/15/NCBR/2015), and it is a continuation of a publication 
discussing psychosocial criteria for qualifying patients with CHF for treatment with 
mechanical circulatory support (MCS). Together, the two articles provide a compen-
dium of knowledge for professionals interested in collaborating with this patient group 
and present a comprehensive view of the mental health of patients with LVAD.

Preoperative period – preparation for LVAD implantation

Long-term circulatory failure can contribute to a weakening of adaptive mecha-
nisms and consequently lead to a variety of emotional disruptions [1]. Most patients 
must cope with conflicting feelings, sourcing from various goals of this therapy. Those 
for whom LVAD is a bridge to heart transplantation (HTx) often feel relieved that it 
can alleviate the symptoms of their disease and increase their chance of long-term 
survival [2], but they may also be disappointed that their condition does not allow them 
to qualify for transplantation without additional surgery. They must face the fear of 
worsening symptoms of heart disease, the fear of pain, the risk of death, surgery itself, 
and the imminent physical, emotional, family, and social changes that LVAD requires 
[2, 3]. For this reason, in addition to assessing the psychiatric and/or psychological 
contraindications to treatment with LVADs and HTx, the psychiatrist and clinical 
psychologist prepare, emotionally and cognitively, the patient for the surgery. It in-
cludes pharmacological and non-pharmacological treatments of the presented mental 
disorders, which are usually reactive in their nature at this stage of the treatment [1].

‘Psychological preparation’ is a broad term in this context, encompassing various 
types of strategies for changing dysfunctional beliefs, emotions or behaviours into 
ones that facilitate the patient’s ability to de-escalate negative emotions, enhance the 
process of adaptation to a new and difficult situation, and promote the curative process 
[4]. It has been proven that the patient’s attitude, and emotions before the surgery, 
influence the recovery rate after the surgery and the length of hospital stay. Individu-
als with high preoperative anxiety experience more pain in the postoperative period, 
and high levels of life stress and personality traits, such as low levels of optimism and 
conscientiousness, indicated by patients in the preoperative period, have been linked 
to a slower wound healing [5-7]. Some researchers have also described the effect 
of stress on the healing process, which they explain by psychoneuroimmunological 
mechanisms [5, 8, 9].
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Therefore, it seems reasonable to educate the patient before the surgery, to create 
an opportunity to express his/her thoughts and emotions, and, if necessary, to help to 
make the patient’s ideas about the healing process more realistic in order to alleviate 
distress and emotional tension, including anxiety. Psychological care also includes 
preparing the patient for lifestyle changes after LVAD implantation and reinforcing 
a positive attitude towards the device and future daily life with it. Early psychoedu-
cation and professional psychological support counteract subsequent mental health 
difficulties and disorders and contribute to an improved quality of life and the level 
of concordance with medical staff. In patients who express the belief that they have 
no other choice but to undergo the surgery, it is important to develop a higher level of 
control over this situation and an attitude towards treatment as a joint decision between 
the patient and the treatment team. This increases a sense of responsibility for one’s 
behaviour, promotes engagement in the treatment process, and develops a construc-
tive patient-treatment team relationship. It is also important to create opportunities for 
encounters with patients who are already supported by LVADs so that the candidate 
can benefit from the experience of LVADs users [10]. In improving the psychosomatic 
condition of patients, it is important to include pre-rehabilitation, early rehabilitation 
in the postoperative period and long-term cardiac rehabilitation, taking into account 
new technologies enabling telecare and home-based telerehabilitation.

At the same time, it is necessary to respond promptly to the psychological difficul-
ties that arise during this period as a consequence of the overlapping stressful situation 
of the previous circulatory failure, often associated with a decrease in the perfusion 
of the central nervous system. The patient should be clearly informed that the anxi-
ety and depressive symptoms that occur are typical and treatable during this period. 
The addition of psychopharmacological support should not be delayed, according to 
the principles and recommendations applicable to heart failure patients.

The postoperative period

The stay in the postoperative ward can be experienced as critical and demanding 
due to waking up in a new, unfamiliar place filled with medical equipment, whose 
sounds can increase anxiety and promote anxious self-observation. A specific issue 
is the shock of seeing and feeling the LVAD for the first time and facing the task of 
integrating it into the body. Disturbances of circadian rhythm related to the somatic 
state, the pharmacotherapy used, or the conditions in the room (artificial lighting, noise) 
are also challenging at this stage of treatment. After some time after the surgery, the 
patient’s clinical condition stabilises, the pain subsides, physical capacity increases, 
and sleep quality improves (meaning its efficiency increases and sleep fragmentation 
decreases) [11-13]. Paradoxically, the return to functional performance similar to that 
before the disease may become a source of fear of additional cardiac surgery (for LVAD 
explantation or HTx). Probable future surgery is associated with the prospect of losing 
the mechanical circulatory support on which the patient relies and is burdened with the 
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risk of temporary deterioration (pain and weakness during the recovery period) or loss 
of life [14]. However, the prospect of regaining autonomy and returning to functioning 
independently of the medical device is a source of hope in these circumstances [2].

The psychological comfort of the patient with LVAD is limited by the knowledge 
that the device may one day fail (as a result of the device’s malfunction or the patient’s 
inattention [15]) or that the patient will experience an adverse event such as gastroin-
testinal or CNS bleeding, thromboembolic incident, ischaemic stroke, infection near 
the LVAD supply line or premature death. Worrying about alarms generated by the 
LVAD, or its possible failure, has been correlated with sleep disturbances, depression, 
anxiety, and reduced quality of life [2, 16] and the anxiety associated with managing 
LVAD can cause feelings of isolation and the development of psychiatric disorders 
[17]. The limited number of possible sleeping positions (on the back or on the side 
opposite the drive system) or the weight of the device, which causes shoulder pain in 
some patients, can also be a source of discomfort [18].

The occurrence of LVAD-related complications has a major impact on patients’ 
perception of the benefits associated with this form of treatment. Those in whom these 
complications did not occur, or were transient, showed better acceptance of the device 
and more trust in the healthcare system compared to those in whom the complications 
were severe or required prolonged hospitalization [3]. The patient can also display 
ambivalent emotions towards LVAD, which, due to external elements, may adversely 
affect self-image and make the patient perceive themselves as dependent on and less 
attractive to others, despite knowing that it alleviates the symptoms of heart failure 
and improves well-being and quality of life. Some patients may experience an identity 
crisis focused on the question ‘Who am I now?’. Concerns about social situations and 
stigma are common [2, 17-21], and developing a new concept of personal life is often 
a part of adapting to life with LVAD.

The emotional and cognitive response to an implanted LVAD depends on indi-
vidual factors such as personality traits, the presence of psychiatric disorders, the level 
of social support and cultural and religious factors. It is also frequently related to the 
meaning attributed to the disease, which depends on the age of HF onset, the patient’s 
previous health experiences and their expectations for the future [3]. Before LVAD 
implantation, these expectations may be overly optimistic, leading to disappointment 
in the postoperative period [22, 23]. All patients with LVADs face the need to integrate 
the device into the body image so that it seems a natural part of their body. Those for 
whom the adaptation process is optimal achieve a kind of habituation in which the 
device can be ‘forgotten’ for an extended period of time. Others never reach this stage, 
and in some patients, the ability to cope with this treatment deteriorates with time 
[2]. However, some patients experience posttraumatic growth after the postoperative 
recovery period [24].

Common emotional problems in this group of patients include distress. Modica 
et al. [3] have shown that emotional distress is common in patients immediately after 
LVAD implantation, and its level does not decrease at mid-term follow-up [3]. Other 
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authors have shown that psychological distress is common in patients after device 
implantation [12, 25, 26], and that approximately 25% of patients suffer from it after 
returning home [25, 27]. The source of stress or anxiety in this group of patients is both 
the fact of being discharged from the safe environment of the hospital and the feeling 
of being overwhelmed by the responsibility of managing the LVAD by themselves 
after hospitalization [18]. Another source of chronic emotional strain is the inability to 
accurately determine the duration of the need for mechanical support [11, 28]. The risk 
of developing mental disorders in response to the stress associated with the device is 
usually highest approximately one month after its implantation [29].

The consciousness disorders with a pattern of delirium are the most common 
psychiatric disorders in the early postoperative period. Due to the high prevalence of 
this phenomenon, it is common not to ask for the support of a psychiatrist in the treat-
ment, unless standard treatment is unsuccessful [14]. The aetiology of these disorders 
is multifactorial. One of the risk factors for delirium is heart failure itself [30], and 
other factors include the patient’s older age, sudden changes in blood oxygenation 
and organ perfusion, or electrolyte / metabolic fluctuations [31]. Noufi et al. [30] in 
his study found postoperative delirium in 26.1% of patients after LVAD implanta-
tion, which was associated with higher in-hospital mortality. Another study found 
that patients ≥65 years of age had a higher risk of developing postoperative delirium 
(17.90%) compared to younger patients (11.92%) [32], and although in this study it 
did not correlate with in-hospital mortality, it was associated with a lower likelihood 
of the patient being discharged from the hospital straight home [32].

The prevalence of depression and anxiety varies at different stages of LVAD treat-
ment. It increases just before implantation, subsides shortly after, and rises again if 
the patient’s adjustment difficulties outweigh their coping skills [2, 33]. In patients 
with end-stage heart failure, depressive symptoms are most often associated with the 
severity of heart disease, including poorer physical functioning and a worse long-term 
prognosis. Although LVAD implantation usually relieves depressive symptoms, ap-
proximately 30-40% of patients still present clinical symptoms after 3 months, increas-
ing the risk of rehospitalisation. Kitagaki et al. [34] showed that 56% of patients had 
depressive symptoms after LVAD implantation, which was higher compared to other 
studies where the percentage varied between 26%-41% [3, 35].

Another difficulty that can occur in patients with LVADs is cognitive impairment. 
This may be a priori related to heart failure, due to low cardiac output, which often 
leads to end-organ damage, including the brain, and can range in severity from mild to 
severe [36, 37]. These impairments may also be due to endocrine or metabolic factors 
and adverse drug effects [15] or may be a consequence of stroke as an adverse event 
related to LVAD use.
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Mental disorders – psychological interventions and non-pharmacological 
treatment of mental disorders

Psychological and psychotherapeutic interventions or, if necessary, their combina-
tion with appropriate pharmacotherapy, have a beneficial effect on the patient’s mental 
state, help the patient maintain an adequate level of self-care, and improve health-related 
quality of life. The psychologist, through the knowledge of the cognitive, emotional, 
and behavioural aspects of the patient’s functioning, teaches the patient to recognise 
distressing mental health symptoms and effective forms of coping. A reduction in anxi-
ety, improvement in mood, and strengthening of emotional self-regulation translate 
into a faster return to normative functioning in all spheres of life.

Among the psychotherapeutic interventions possible for patients with advanced 
somatic illness, the most relevant and effective are those of a cognitive-behavioural 
nature. They improve the emotional state and have a beneficial effect on the pa-
tient’s beliefs about influencing health through their own behaviour. There are 
also increasing number of reports related to the use of other strategies, such as the 
mindfulness approach or motivational dialogue [38-40]. The latter technique, as 
a communicative approach, can be used by all healthcare professionals. The rec-
ommendations, regarding inpatient psychological interventions for LVAD patients, 
mentioned: psychological support in adjusting to life with the device through stress 
management, relaxation, counseling, and psychotherapeutic interventions. They 
also mention education on illness prevention and health behaviours [2, 41]. Fur-
thermore, in patients with cognitive or executive dysfunctions, as a consequence 
of heart failure or stroke, it is necessary to counteract the patient’s disability by 
implementing neuropsychological rehabilitation. In this area, traditional methods 
based on verbal exercises or paper-and-pencil techniques can be applied, or dedi-
cated computer programs can be used.

To summarise, the psychological interventions which should be undertaken for 
LVAD patients, include:

(1) provision of general procedural information which does not overlap with 
the competence of other members of the treatment team and which helps the 
patient to adjust to the current situation,

(2) reinforcement of health-promoting behaviour, which could be helpful in the 
pre- and postoperative period,

(3) psychoeducation on, among others, the source of the currently experienced 
negative emotions and ways to cope with them,

(4) the alleviation of distress through, e.g. emotional support, the use of relaxation 
techniques, the reinforcement of a sense of security or the patient’s influence 
over the situation, and the ability to use available resources,

(5) psychosomatic rehabilitation interventions,
(6) psychotherapeutic interventions,
(7) crisis intervention [7, 42].



283Preparation for implantation of mechanical circulatory support

In order to assess the patient’s mental state, identify his/her needs and difficul-
ties, and choose the most appropriate psychological intervention, it is also helpful to 
establish with the patient answers to the questions listed below:

1. What areas of his/her life are positively or negatively affected by the LVAD?
2. Are there significant limitations in the patient’s daily functioning following LVAD 

implantation?
3. Is there a psychological burden associated with the LVAD and how does the patient 

cope with it?
4. Does the patient perceive any changes in emotional functioning since LVAD 

implantation?
5. What personal and social resources is the patient able to use in demanding situ-

ations?
6. How does he/she envision his/her future life? [22]

Mental disorders – pharmacological management

Pharmacological treatment of psychiatric disorders in patients receiving mechanical 
circulatory support should be considered an essential part of illness management. This 
treatment aims not only to improve the patient’s comfort but also to prevent mental com-
plications resulting from prolonged immobility or lack of cooperation. Several principles 
should be taken into account when deciding whether (or not) to initiate pharmacotherapy.
1. If there is an indication for treatment, delaying the start of therapy is an error. 

A hesitant and biased physician’s attitude towards psychiatric treatment makes it 
difficult for the patient to get optimal help.

2. Psychiatry is a part of medicine. Communicating to the patient about the need 
for treatment or the inclusion of psychopharmacological treatment should not be 
different from communicating similar information about the treatment of other 
types of health conditions.

3. The dose of medication should be initially low. It is necessary to reevaluate the 
patient’s psychological state regularly and – usually – to increase the dose to the 
required level. The initial dose is rarely the target dose!

4. In candidates for LVAD implantation, the principles of treatment for patients with 
heart failure should be used. Post-implantation patients should avoid drugs that 
increase the risk of stroke.

5. The choice of drug depends not only on the clinical profile but also on potential 
interactions with drugs used for other conditions.

6. In the case of depressive, anxiety, and sleep disorders, any reduction in the dose of 
a psychopharmaceutical should be neither too rapid nor too radical. An exception 
to this rule is discontinuation of a drug due to its intolerance or adverse interaction.

A unique challenge is the treatment of somatogenic disorders of consciousness 
(delirium). It must be remembered that due to the multifactorial aetiology of de-
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lirium, the first step in the management must be the precise levelling of biochemical 
parameters (electrolytes, glucose, protein, bilirubin, creatinine, etc.). Without this 
step, pharmacological treatment is usually ineffective. The second element of this 
treatment is to analyse the medications used and attempt to discontinue (possibly 
reduce the dose of) anticholinergic drugs and opioids. Psychopharmacological 
treatment is mainly included in cases of agitation increasing the risk of somatic 
complications (accidental drain removal, driveline damage, etc.). Antipsychotic 
drugs should be considered as first-line drugs, whereby, inversely to chronic treat-
ment, first-generation antipsychotics (especially haloperidol) have some advantage 
over second-generation antipsychotics, of which quetiapine is mainly worthy of 
recommendation. Before possible inclusion of olanzapine, one should consider its 
anticholinergic effect, which can reduce the benefit of its use. Among other drugs 
that allow rapid sedation of the patient, it is worth considering dexmedetomidine, 
which has a neuroprotective effect. However, benzodiazepine derivatives should 
definitely be avoided as, despite their spectacular short-term effect, they could 
prolong the duration of delirium.

Treatment of depressive and anxiety syndromes in this group of patients generally 
does not differ from that of the general population with caution due to drug tolerance 
in the CHF or LVAD population. SSRIs, trazodone, and mirtazapine are commonly 
used, and continuous monitoring of coagulation parameters in this patient group means 
that possible adverse effects of these drugs on coagulation can be easily identified.

Conclusions

This article presents the most important principles of psychological care and 
psychiatric treatment in patients qualified for LVAD implantation at subsequent 
stages of treatment. Appropriate recognition of the patient’s needs, attitudes and 
expectations towards treatment allows for an increased chance of favourable ad-
aptation to life with a circulatory support device. In turn, adequate and promptly 
introduced therapy (pharmacological and psychological) of psychological difficulties 
and symptoms of mental disorders after the surgery allows for an improvement in 
the patient’s quality of life and can positively influence the outcome of the treat-
ment of heart failure.

References

1. Pudlo R, Jaworska I, Fuczyło K. Transplantacja serca. In: Jarem M, ed. Zaburzenia psychiczne 
w schorzeniach somatycznych: diagnozowanie i leczenie. Warszawa: PZWL Wydawnictwo 
Lekarskie; 2021. pp. 98–133.

2. Tigges-Limmer K, Brocks Y, Winkler Y, Gissendanner S, Morshuis M, Gummert J. Mental 
health interventions during ventricular assist device therapy: A scoping review. Interact. Car-
diovasc. Thorac. Surg. 2018; 27(6): 958–964.



285Preparation for implantation of mechanical circulatory support

3. Modica M, Ferratini M, Torri A, Olivia F, Martinelli L, De Maria R et al. Quality of life and 
emotional distress early after left ventricular assist device implant: A mixed-method study. 
Artif. Organs 2015; 39(2): 220–227.

4. Salzmann S, Salzmann-Djjufri M, Wilhelm M, Euteneuer F. Psychological preparation for 
cardiac surgery. Curr. Cardiol. Rep. 2020; 22(12): 172.

5. Ebrecht M, Hextall J, Kirtley L, Taylor A, Dyson A, Weinman J. Perceived stress and cortisol 
levels predict speed of wound healing in healthy male adults. Psychoneuroendocrinology 2004; 
29(6): 798–809.

6. Maple H, Chilcot J, Lee V, Simmonds S, Weinman J, Mamode N. Stress predicts the trajectory 
of wound healing in living kidney donors as measured by high-resolution ultrasound. Brain 
Behav. Immun. 2015; 43: 19–26.

7. Powell R, Scott N, Manyande A, Bruce J, Vögele C, Byrne-Davis LMT et al. Psychological 
preparation and postoperative outcomes for adults undergoing surgery under general anaes-
thesia. Cochrane Database Syst. Rev. 2016; 2016(5): CD008646.

8. Yang E, Glaser R. Stress-induced immunomodulation and the implications for health. Int. Im-
munopharmacol. 2002; 2(2–3): 315–324.

9. Broadbent E, Koschwanez H. The psychology of wound healing. Curr. Opin. Psychiatry 2012; 
25(2): 135–140.

10. Blumenthal-Barby JS, Kostick KM, Delgado ED, Volk RJ, Kaplan HM, Wilhelms LA et al. 
Assessment of patients’ and caregivers’ informational and decisional needs for left ventricular 
assist device placement: Implications for informed consent and shared decision-making. J. 
Heart Lung. Transplant. 2015; 34(9): 1182–1189.

11. Jaworska I, Pudlo R, Pacholewicz J, Steter D, Piegza M, Zembala M. Psychologiczne i psy-
chiatryczne aspekty stosowania mechanicznego wspomagania krążenia. Psychiatr. Dypl. 2015; 
12(2): 15–19.

12. Casida J, Brewer R, Davis J. An exploratory study of sleep quality, daytime function, and 
quality of life in patients with mechanical circulatory support. Int. J. Artif. Organs 2012: 
35(7): 531–537.

13. Casida J, Davis J. Sleep, anxiety, and depression among adults with left-ventricular assist 
device. Heart Lung. 2010; 39(4): 351–352.

14. Pudlo R, Jaworska I. Psychiatryczne i psychologiczne aspekty transplantacji narządów klatki 
piersiowej. In: Cierpka L, Durlik M, eds. Transplantologia kliniczna. Przeszczepy narządowe. 
Poznań: Termedia; 2015. pp. 380–388.

15. Heilmann C, Kuijper N, Beyersdorf F, Berchtold-Herz M, Trummer G, Stroh AL et al. Sup-
portive psychotherapy for patients with heart transplantation or ventricular assist devices. Eur. 
J. Cardiothorac. Surg. 2011; 39(4): e44–50.

16. Dew MA, Kormos RL, Winowich S, Stanford EA, Carozza L, Borovetz HS et al. Human fac-
tors issues in ventricular assist device recipients and their family caregivers. ASAIO J. 2000; 
46(3): 367–373.

17. Chapman E, Parameshwar J, Jenkins D, Large S, Tsui S. Psychosocial issues for patients with 
ventricular assist device: A qualitative pilot study. Am. J. Crit. Care 2007; 16(1): 72–81.

18. Levelink M, Brütt AL. Factors influencing health-related quality of life of patients with a left 
ventricular assist device: A systematic review and thematic synthesis. Eur. J. Cardiovasc. Nurs. 
2021; 20(8): 803–815.

19. Marcuccilli L, Casida JJ, Peters RM, Wright S. Sex and intimacy among patients with implant-
able left-ventricular assist devices. J. Cardiovasc. Nurs. 2011; 26(6): 504–511.



Izabela Jaworska et al.286

20. Braunsdorf S. Getting home with artificial heart – What is the everyday life experience of 
people with mechanical circulatory support. A qualitative study. Pflege 2017; 30(4): 189–197.

21. Sandau KE, Hoglund BA, Weaver CE, Boisjolie C, Feldman D. A conceptual definition of 
quality of life with a left ventricular assist device: Result from a qualitative study. Heart Lung. 
2014; 43(1): 32–40.

22. Levelink M, Eichstaedt HC, Meyer S, Brütt AL. Living with a left ventricular assist device: 
Psychological burden and coping: Protocol for a cross-sectional and longitudinal qualitative 
study. BMJ Open 2020; 10(10): e037017.

23. Kitko LA, Hupcey JE, Birriel B, Alonso W. Patients’ decision making process and expecta-
tions of a left ventricular assist device pre and post implantation. Heart Lung. 2016; 45(2): 
95–99.

24. Ferrario S, Panzeri A, Pistono M. Psychological difficulties of LVAD patients and caregivers: 
A follow up over one year from discharge. Artif. Organs 2022; 46(4): 479–490.

25. Brouwers C, Denollet J, Caliskan K, De Jonge N, Constantinescu A, Young Q et al. Psychologi-
cal distress in patients with a left ventricular assist device and their partners: An exploratory 
study. Eur. J. Cardiovasc. Nurs. 2015; 14(1): 53–62.

26. Grady KL, Meyer P, Mattea A, Dressler D, Ormaza S, White-Williams C et al. Predictors of 
quality of life at 1 month after implantation of a left ventricular assist device. Am. J. Crit. Care 
2002; 11(4): 345–352.

27. Brouwers C, Jonge de N, Caliskan K, Manintveld O, Young QR, Kaan A et al. Predictors of 
changes in health status between and within patients 12 month post left ventricular assist device 
implantation. Eur. J. Heart Fail. 2014; 16(5): 566–573.

28. Sobieszczańska-Małek M, Zieliński T, Korewicki J. Mechaniczne wspomaganie krążenia: czy 
tylko pomost do przeszczepu serca? Kardiol. Pol. 2012; 70(11): 1182–1186.

29. Brouwers C, Denollet J, Jonge de N, Caliskan K, Kealy J, Pedersen S. Patient-reported out-
comes in left ventricular assist device therapy: A systematic review and recommendations for 
clinical research and practice. Cir. Heart Fail. 2011; 4(6): 714–723.

30. Noufi P, Anderson K, Crowell N, White Y, Rao S, Groninger H. Prognostic implications of 
delirium after left ventricular assist device (LVAD) implantation: A retrospective study. J. Heart 
Lung. Transplant. 2022; 41(4 Suppl): S196.

31. Michniewicz M, Wilmiński R, Hendzel P. Diagnostyka, profilaktyka i leczenie majaczenia 
po operacjach kardiochirurgicznych – doświadczenia własne. Folia Cardiol. 2017; 12(3): 
328–332.

32. Gazda A, Kwak M, Akkanti B, Nathan S, Kumar S, Armas de IS et al. Complications of LVAD 
utilization in older adults. Heart Lung. 2021; 50(1): 75–79.

33. Werhandii H, Goldstein N, Gelfman L, Jorde U, Kirkpatrik J, Meyerson E et al. The relationship 
between psychological symptoms and ventricular assist device implantation. J. Pain Symptom 
Manage. 2017; 54(6): 870–876.e1.

34. Kitagaki K, Ono R, Shimada Y, Yanagi H, Konishi H, Nakanishi M. Depressive symptoms in-
terfere with the improvement in exercise capasity by cardiac rehabilitation after left ventricular 
assist device implantation. Artif. Organs 2022; 46(4): 471–498.

35. Lundgren S, Lowes B, Zolty R, Burdorf A, Raichlin E, Um J et al. Do psychological factors 
have any impact on outcomes after left ventricular assist device implantation? ASAIO J. 2018; 
64(4): e43–47.

36. Mapelli D, Bardi L, Mojoli M, Volpe B, Gerosa G, Amodio P et al. Neuropsychological profile 
in a large group of heart transplant candidates. PLoS One 2011; 6(12): e28313.



287Preparation for implantation of mechanical circulatory support

37. Mapelli D, Cavazzana A, Canalli C, Bottio T, Tarzia V, Gerosa G et al. Clinical psychological 
and neuropsychological issues with left ventricular assist device (LVADs). Ann. Cardiothorac. 
Surg. 2014; 3(5): 480–489.

38. Jeyanantham K, Kotecha D, Thanki D, Dekker R, Lane D. Effects of cognitive behavioural 
therapy for depression in heart failure patients: A systematic review and meta-analysis. Heart 
Fail. Rev. 2017; 22(6): 731–741.

39. Norman J, Fu M, Ekman I, Björck L, Falk K. Effects of a mindfulness-based intervention 
on symptoms and signs in chronic heart failure. A feasibility study. Eur. J. Cardiovasc. Nurs. 
2018; 17(1): 54–65.

40. Navidian A, Mobaraki H, Shakiba M. The effect of education through motivational interview-
ing compared with conventional education of self-care behaviors in heart failure patients with 
depression. Patient Educ. Couns. 2017; 100(8): 1944–1504.

41. Willemsen D, Cordes C, Bjarnason-Wehrens B, Knoglinger E, Langheim E, Marx R et al. 
Rehabilitation standard for follow-up treatment and rehabilitation of patients with ventricular 
assist device (VAD). Ciln. Res. Cardiol. Suppl. 2016; (11 Suppl 1): 2–49.

42. Johnson M, Vogele C. Benefits of psychological preparation for surgery: A meta-analysis. Ann. 
Behav. Med. 1993; 15(4): 245–256.

Address: Izabela Jaworska
Department of Cardiac, Vascular and Endovascular Surgery and Transplantology
Medical University of Silesia in Katowice
Silesian Centre for Heart Diseases in Zabrze
41-800 Zabrze, M. Curie-Skłodowskiej Street 9
e-mail: I.Jaworska@sccs.pl


