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 CURRENT
OPINION Out-of-hospital cardiac arrest survivors need both

cardiological and neurological rehabilitation!

Liesbeth W. Boycea,b, Paulien H. Goossensc, Véronique R. Moulaertd,
Gemma Pounde, and Caroline M. van Heugtenf,g,h

Purpose of review

Most survivors of out-of-hospital cardiac arrest (OHCA) suffer from cardiologic symptoms and
approximately half of them experience cognitive problems because of hypoxic brain damage. Symptoms of
anxiety and depression are also common. This review aims to give an overview of recent literature on
rehabilitation treatment aiming at improvement of quality of life after OHCA.

Recent findings

Existing cognitive screening tools are now validated for OHCA survivors. OHCA patients with cognitive
deficits may have lower exercise capacity. Cardiac rehabilitation seems to be well tolerated for OHCA
survivors, with outcomes comparable to myocardial infarction patients. Many caregivers suffer from
posttraumatic stress disorder and emotional stress. Interventions for them are available. Implementation of
integrated programs covering both cognitive and cardiac rehabilitation is hampered by lack of knowledge
and organizational barriers.

Summary

OHCA survivors should be routinely screened for cognitive and emotional problems. When patients with
mild cognitive deficits participate in cardiac rehabilitation, their program should be adjusted to their
cognitive abilities. For patients with severe cognitive or emotional problems, individualized rehabilitation
seems favorable. Integrated rehabilitation treatment between cardiac and cognitive rehabilitation
departments is recommended. Attention should be paid to the burden of caregivers.

Keywords

cardiac rehabilitation, caregivers, cognitive rehabilitation, resuscitation, screening

INTRODUCTION

With the improvements made in the chain of sur-
vival, survival rates after out-of-hospital cardiac
arrest (OHCA) have increased and are expected to
increase even more, for example, by creating citizen
responder networks [1–3]. Survivors of OHCA suffer
from sequelae of physical, cognitive, and emotional
consequences. Approximately half of them experi-
ence cognitive problems and even more survivors
experience symptoms of anxiety, depression, or
posttraumatic stress [4–7]. These impairments have
serious impact on daily functioning, societal
participation, and quality of life [8

&&

,9,10]. There-
fore, it is crucial not only to focus on survival but
also pay attention to the long-term outcome of
survivors.

‘Individuals surviving OHCA are at high risk of
long-term cognitive impairment and mental
health issues with a negative impact on partici-
pation and quality of life.’

CARDIAC REHABILITATION AFTER OUT-
OF-HOSPITAL CARDIAC ARREST

In most cases, OHCA is of cardiogenic cause and
therefore patients should follow cardiac rehabilitation
[11]. Cardiac rehabilitation programs traditionally
focus on education aimed at a healthy lifestyle and
improvement of exercise capacity with the goal of
returning to ‘normal’ life [12]. One study described
a negative correlation between cognitive impairments
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and exercise capacity after OHCA [13]. Unfortunately,
there is little research investigating cardiac rehabilita-
tion specifically for the OHCA population. But cardiac
rehabilitation for OHCA survivors seems to be well
tolerated and the outcomes comparable to cardiac
rehabilitation after myocardial infarction [14].

For cardiac patients with mild-to-moderate
physical deficits without additional problems,
online or telephone cardiac rehabilitation seems
to be as effective as and more cost-efficient than
center-based programs [15]. However, OHCA survi-
vors specifically have experienced a tumultuous and
life-changing event. Fear, anxiety, loss of memory,
and difficulty adjusting to a new reality, both in
relationships with other people, as well as in the
relationship with their own body, are part of their
experiences. The presence of anxiety and depression
do not only negatively influence quality of life but
also known to increase the risk of new cardiac events
and mortality [16]. OHCA survivors may need a
more holistic pathway, focusing on both physiolog-
ical and psychological function [17

&&

].
Attention is also needed for spouses and caregivers

that do not feel well supported in cardiac programs
[17

&&

]. They often show symptoms of anxiety, depres-
sion,andposttraumatic stressbecauseof thewitnessed
arrest, the bystander cardiopulmonary resuscitation,
and the long intensive care unit stay [18]. Cardiac
patients and spouses have unmet education needs
following an acute cardiac event and information
increases control and decreases negative emotions
associated with diagnosis [19

&

]. Cardio pulmonary
resuscitation (CPR) training for spouses may also be
useful to diminish fear [19

&

].

‘After an OHCA, patients and spouses need psy-
chosocial and emotional support as part of car-
diac rehabilitation.’

SCREENING

When assessing outcome of cardiac arrest, studies
have traditionally focused on survival rates and
relatively short-term clinician-based assessments.
The Utstein-style guidelines recommend using the
5-point Cerebral Performance Category (CPC) scale
to assess neurological outcome after cardiac arrest
[20]. Patients with CPC scores of 3 or higher are
commonly regarded as having ‘poor’ outcome.
Patients with CPC 1, able to return to normal
activities, and CPC 2, able to live independently,
are regarded as good outcomes. Studies using the
CPC have suggested that the majority of cardiac
arrest survivors have a good neurological outcome
[21]. However, half of the patients with a CPC of 1
or 2 experience problems in cognition or emo-
tional wellbeing that were not identified using
the CPC [22

&

]. On neuropsychological tests, defi-
cits of attention, declarative memory, executive
function, visuospatial abilities, and verbal fluency
are found [7]. In daily practice, it is not possible to
administer neuropsychological tests to all survi-
vors. The Montreal Cognitive Assessment (MoCA)
– a cognitive screening instrument – seems to have
good correlation to the Computer Assessment of
mild cognitive impairment in patients surviving
cardiac arrest [23

&

]. The MoCA can be administered
by regular hospital staff and takes approximately
10 min. When it is not possible to administer an
objective screening, a questionnaire asking the
caregiver may provide better information than
asking the patient himself [24]. To screen for emo-
tional problems, the Hospital Anxiety and Depres-
sion Scale (HADS), that covers both anxiety and
depressive symptoms, seems to be a useful ques-
tionnaire [22

&

].

‘Screening for cognitive and emotional impair-
ments after OHCA is highly recommended. The
MoCA seems to be a sensitive cognitive screening
tool for this purpose. The HADS is recommended
to screen for emotional problems.’

COGNITIVE REHABILITATION AFTER OUT-
OF-HOSPITAL CARDIAC ARREST

Cognitive rehabilitation focuses on the consequen-
ces of the cognitive impairments on the ‘activity and
participation’ level on the basis of the International

KEY POINTS

� All OHCA survivors need to be screened for cognitive
and emotional problems.

� Rehabilitation program for OHCA survivors needs to be
adjusted to cognitive abilities.

� Partner/Caregiver needs attention because of

� anxiety, depression, and posttraumatic stress disorder

� unmet educational needs.

� Cognitive deficits after OHCA may result in lower
exercise capacity.

� Cooperation of cognitive and cardiac rehabilitation is
possible if mutual knowledge is sufficient and
organizational factors are fulfilled.
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Classification of Functioning, Disability, and
Health of the World Health Organization (Fig. 1)
[25]. The rehabilitation physician and his team
determine the health consequences of the OHCA
across all domains of functioning and take the
desired level of activity and participation of the
patient into account. This leads to a treatment plan
that teaches the patient and their families compen-
satory techniques to recognize, live with, manage,
bypass, reduce, or come to terms with cognitive
deficits [26].

Most rehabilitation teams that are specialized in
cognitive rehabilitation, however, have limited
knowledge of cardiac rehabilitation and vice versa.
Cooperation between cardiological and neurologi-
cal rehabilitation teams is needed to provide
patients a holistic treatment program that covers
all sequelae of their cardiac arrest [17

&&

].

‘Cooperation between cardiological and neuro-
logical rehabilitation teams is needed in case of
cognitive consequences.’

INTEGRATED REHABILITATION CARE PATH

In the Netherlands, both cardiac and cognitive reha-
bilitation teams are available throughout the coun-
try, covered by insurance companies and thus easily
accessible for patients. A large majority (89%) of
healthcare providers involved in care for OHCA
patients support the idea of a combined cardiac
and cognitive program after cardiac arrest. However,
this same survey showed that cognitive and

emotional screening tools are not taken out routinely
and not all patients are offered cardiac rehabilitation
[27].

There are few articles exploring interventions
focused on improving quality of life for survivors of
CA. Hence, the effectiveness of these programs is not
well known. A concise intervention that consists of
screening for cognitive and emotional problems and
provision of information has been developed and
seems clinically feasible and cost-effective [28].

It seems sensible to refer patients with more
severe cognitive problems to an individualized cog-
nitive rehabilitation program with involvement of a
cardiologist for exercise training advice. Patients
with mild-to-moderate cognitive problems will
probably benefit from a cardiac rehabilitation pro-
gram that takes into account cognitive problems.
Smaller training groups, less distracting stimuli, for
example, loud music, and avoidance of dual tasks
may be necessary. This implies that cardiac training
personnel should at least have some knowledge of
cognitive training principles. During the cardiac
rehabilitation, a meeting with a cognitive rehabili-
tation specialist or psychologist can be scheduled to
decide whether a cognitive rehabilitation trajectory
is needed. A program covering these aspects has
been developed in the Netherlands [29].

CONCLUSION

All OHCA survivors should be routinely screened for
cognitive and emotional problems. The objective
MoCA test seems well suited for this purpose. When
it is not possible to administer the MoCA, a

FIGURE 1. The International Classification of Functioning, Disability, and Health model.

Cardiopulmonary resuscitation

242 www.co-criticalcare.com Volume 25 � Number 3 � June 2019



 Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

questionnaire for family or caregivers can be con-
sidered. To screen for emotional problems, the
HADS is a useful questionnaire. Patients with cog-
nitive deficits after OHCA may have a lower exercise
capacity. Their rehabilitation program should be
adjusted to their cognitive abilities. Emotional sup-
port should be offered to the patients and their
caregivers. For patients with severe cognitive defi-
cits, individualized cognitive rehabilitation is
needed that focuses on compensation strategies to
reach maximal participation. Also in patients with
cognitive deficits, expertise in cardiology is needed
to design a proper training schedule. Therefore,
cooperation is needed between cardiac and cogni-
tive rehabilitation specialties.
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24. Blennow Nordström E, Lilja G, Årestedt K, et al. Validity of the IQCODE-CA:

an informant questionnaire on cognitive decline modified for a cardiac arrest
population. Resuscitation 2017; 118:8–14.

25. WHO. International classification of functioning, disability and health. Gene-
va: ICF; 2001.

26. Wilson BA, Carney N, Chesnut RM, et al. Cognitive rehabilitation: how it is
and how it might be: Effect of cognitive rehabilitation on outcomes for persons
with traumatic brain injury: a systematic review. J Int Neuropsychol Soc 1997;
3:487–496.

27. Boyce LW, Goossens PH, Volker G, et al. Attention needed for cognitive
problems in patients after out-of-hospital cardiac arrest: an inventory about
daily rehabilitation care. Neth Heart J 2018; 26:493–499.

28. Moulaert VR, Verbunt JA, Bakx WG, et al. ‘Stand still . . ., and move on’, a new
early intervention service for cardiac arrest survivors and their
caregivers: rationale and description of the intervention. Clin Rehabil
2011; 25:867–879.

29. Boyce LW, Goossens PH. Rehabilitation after cardiac arrest: integration of
neurologic and cardiac rehabilitation. Semin Neurol 2017; 37:94–102.

Out-of-hospital cardiac arrest survivors need rehabilitation Boyce et al.

1070-5295 Copyright � 2019 Wolters Kluwer Health, Inc. All rights reserved. www.co-criticalcare.com 243


