
Rehabilitation after Resuscitation
Wal, L.W. van der

Citation
Wal, L. W. van der. (2019, November 28). Rehabilitation after Resuscitation. Retrieved from
https://hdl.handle.net/1887/81087
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/81087
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/81087


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/81087   holds various files of this Leiden University 
dissertation. 
 
Author: Wal, L.W. van der 
Title: Rehabilitation after Resuscitation 
Issue Date: 2019-11-28 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/81087
https://openaccess.leidenuniv.nl/handle/1887/1�


77

Liesbeth W. Boyce
Paulien H. Goossens

Seminars in Neurology 2017 37:94–102

Rehabilitation after Cardiac 
Arrest: Integration of 

Neurologic and Cardiac 
Rehabilitation 

Chapter 5



78

Abstract

Cognitive impairments are common after resuscitation. Severe cognitive 
impairments are easily recognised. Mild cognitive impairments are 
much more difficult to spot. Given the influence of cognitive problems 
in daily functioning it is important to identify cognitive impairments in 
an early stage. Also emotional problems, mainly depression and fear, 
are common in this group of patients.
To optimise the care for patients after an out-of-hospital cardiac arrest 
the rehabilitation should focus on the physical approach through 
cardiac rehabilitation and on the brain injury and the associated 
cognitive impairments.
The goal of rehabilitation after a cardiac arrest is to provide excellent 
patient-centred cardiac and cognitive rehabilitation to all patients and 
their spouses in order to achieve optimal participation in society, with 
minimal burden for spouses and society.
To achieve this, cardiac and cognitive rehabilitation needs to be 
coordinated in an integrated care path.
Out of-hospital cardiac arrest (OHCA) is one of the main causes of 
death around the globe. A systematic review including 67 peer-
reviewed studies published from 1990 to 2008 concludes that the 
global average incidence is 55 adult OHCAs of presumed cardiac 
cause per 100.000 person-years.[1] Based on this systematic review 
an average survival following adult OHCA of 7% was found. In Europe 
the incidence of emergency medical service- (EMS-) attended OHCA is 
86.4 per 100,000 inhabitants per year. The review reports that 60% of 
the patients in Europe are treated by EMS after OHCA and 9% of these 
patients survive to hospital discharge. Overall the most common cause 
of CA  is cardiovascular disease and coronary ischemia.[2,3] 
After surviving an OHCA patients often experience physical exercise 
problems as result of the event. Another potential consequence of the 
CA is the interruption of blood circulation to the brain. This can lead 
to brain injury. Irreversible damage to the brain already occurs after 
several minutes. The brain injury can be very diffuse and therefore the 
neurological consequences are diverse. To decrease the severity of 
the brain injury patients receive targeted temperature management 
(TTM) in the hospital. Despite the measures in the (sub) acute phase an 
estimated 40%-50% of all survivors have still cognitive problems half a 
year after the CA.[4]
The majority of patients that survive an out-of-hospital cardiac arrest 
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(OHCA) are –according to European guidelines- eligible for cardiac 
rehabilitation.[5,6] We advocate that besides a physical approach 
through cardiac rehabilitation, also the brain injury and the associated 
cognitive problems should be taken into account through cognitive 
rehabilitation.

Cardiac consequences after Cardiac Arrest
Due to the cardiac cause of the OHCA, the majority of patients spend 
the rest of their lives as cardiac patients. After lifesaving interventions 
such as percutaneous coronary intervention, coronary artery bypass 
grafting, and TTM, patients might have to take medication, live with an 
implantable cardioverter defibrillator, have a decreased exercise span, 
or are advised to make major life changes to optimize their health and 
to prevent recurrence.

Emotional problems and fatigue after Cardiac Arrest
Besides physical problems, patients also experience emotional 
problems. Of all patients after a CA, 75% develop emotional problems. 
Depression is present in 14 to 45% of survivors, anxiety in 13 to 61%, 
and symptoms of posttraumatic stress in 19 to 27%.[7,8] 
Fatigue is also often reported after CA. Even several years after a CA, 
56% of the survivors suffer from severe fatigue.[9]
Emotional problems and fatigue have a significant impact and can 
affect a patient’s daily functioning, return to work, and quality of life. 
The prognosis for cardiac patients who live on their own is even worse. 
The literature reveals that social support is an important precondition 
for physical and mental recovery of the heart patient.[10,11]

Cognitive impairments after Cardiac Arrest
Most of the CA survivors seem to have a good neurologic outcome. 
However, besides the emotional problems and fatigue, cognitive 
impairments are also common.[4,8,9,12] Half of the survivors report 
cognitive impairments.[4] Memory, attention, and executive functioning 
are most affected.4 The cognitive impairments can be severe, but are 
mostly mild. Mild cognitive problems are often not recognized in time 
by health care professionals. Cognitive problems cause a negative 
effect on participation/autonomy and quality of life.[13] 
A well-known predictor of cognitive functioning after traumatic brain 
injury is coma duration.[14] However, for survivors of OHCA, evidence 
on the relation between coma duration and outcome is scarce.[15] The 

5
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question whether TTM protects against cognitive disabilities is not yet 
solved.[16,17] One might even argue that cognitive impairments are 
not necessarily caused by CA alone but by cardiovascular disease in 
general. Lilja et al compared outcome of CA survivors with an age- and 
gender-matched control group with similar cardiovascular risk factors, 
but with acute myocardial infarction instead of CA. Surprisingly, they 
found only very minor differences between groups.[18]
It is important that patients, relatives, and health care providers are 
aware of potential 
cognitive and emotional problems after CA because both cognitive 
and emotional problems have significant impacts and can affect a 
patient’s daily functioning, return to work, and quality of life.[19] 

Spouse/caregiver
Not only the patients experience problems after the CA. Spouses 
and caregivers quite often feel highly burdened and have emotional 
problems, including symptoms of posttraumatic stress.[13,20] One 
of the changes that decreases the quality of life of spouses is the 
difficulty the patient has resuming his or her old life. The change of 
personality and behaviour and the need for lifestyle changes of the 
patient also may cause the partner stress.[10,21] Spouses feel the need 
for emotional support regarding partner relationships and regaining 
daily activities.[22]

Rehabilitation after OHCA: the missing link
As noted above, patients after CA often need both cardiac and 
cognitive rehabilitation. However, cardiac rehabilitation and cognitive 
rehabilitation most often are located in different teams and in different 
institutions.
In general, therapists at the cardiac wards have no experience in 
dealing with patients with cognitive deficits. Therapists might find 
these patients less trying, and patients seem to be unmotivated. 
Information has to be repeated regularly. There also seem to be more 
patients lost to follow-up when compared with myocardial infarction 
patients. Patients have difficulty picking up their lives, for example, 
when resuming work or in their relationship. Also, spouses become 
more protective and are afraid to leave the patient alone, afraid to let 
the patient perform certain activities, and afraid to participate in social 
events in fear of recurrence.[23]
On the other hand, cognitive rehabilitation therapists often see only 
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patients with very severe cognitive problems after a CA. This specific 
group of patients lacks insight into their deficits, which hampers 
cognitive rehabilitation. Patients with relatively mild cognitive deficits, 
who profit most from a cognitive rehabilitation intervention, are 
often not referred.[24] Even more important, cognitive therapists feel 
unsure about the physical training of the OHCA patients, especially 
the cardiopulmonary exercise capacity and possible limitations. In 
addition, patients who receive only cognitive rehabilitation receive no 
information on the psychological, social, and lifestyle factors as given 
in the regular cardiac rehabilitation programs.
Some patients receive both cardiac and cognitive rehabilitation. In that 
case, the advice may be contradictory and the amount of training may 
exceed the possibilities of the patient. The provided care is not centred 
around the patient.

Goal of rehabilitation after cardiac arrest
The goal of rehabilitation after CA is to provide excellent patient-
centred cardiac and cognitive rehabilitation to all patients and their 
spouses/carers to achieve optimal participation in society, with minimal 
burden on spouses and society. 
In 2011 in Leiden, The Netherlands, the Rijnlands Rehabilitation Centre 
developed a care path, “Rehabilitation after Resuscitation.”

Integrated clinical care path
In this article we will outline the prerequisites as used in the care path, 
Rehabilitation after Resuscitation to develop a local clinical pathway 
to reach the above mentioned goal based upon the best available 
evidence. The main principles of the clinical pathway are:

•	 Adequate referral to rehabilitation for all patients after successful 
resuscitation 

•	 Simple screening for cognitive impairments 
•	 Screening for emotional problems
•	 Information on possible cognitive and emotional consequences to 

all patients and spouses
•	 Cardiac rehabilitation for all patients with cardiac cause of CA
•	 Cognitive rehabilitation when needed
•	 One integrated rehabilitation program 
•	 Support and information to spouse, caregiver and/or family 
•	 Aftercare

5
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Adequate referral for all patients after successful resuscitation 
All patients with a cardiac cause of CA should, according to international 
guidelines, be referred for cardiac rehabilitation.[7,9] The European 
Cardiac Rehabilitation Inventory Survey found that many patients 
are not adequately referred for cardiac rehabilitation.[25] Patients 
who have been resuscitated frequently follow more complex routes 
through the hospital due to multiple medical interventions in several 
departments. This results in an increased likelihood that survivors after 
CA are not adequately referred for rehabilitation. Considering the high 
incidence of cognitive impairments due to hypoxic brain injury after 
CA, we also argue that patients with a non-cardiac cause of CA should 
be referred for rehabilitation. 
It is recommended to make strict referral agreements between local 
hospitals and the rehabilitation centre(s) in the area. The Rijnlands 
Rehabilitation Centre follows CA patients from the moment the 
ambulance service presents patients at the emergency department. 
A specialized nurse of the rehabilitation centre follows the patients 
throughout the hospital. This ensures that all eligible patients will get 
the opportunity to follow a rehabilitation program after discharge from 
the hospital. As soon as the patient is dismissed from the hospital, the 
rehabilitation process starts automatically.

Recommendation 1
Make referral agreements. Start following the CA-patients in an 
early hospital phase, so patients are not missed. Describe who is 
responsible for the referral to the rehabilitation centre. 

Simple screening for cognitive impairments
Cognitive problems after OHCA are often mild. Extensive 
neuropsychological tests are able to detect mild cognitive problems. 
However, these assessments take approximately 3 hours, which makes 
them not suitable as a screening instrument for clinical daily practice. 
One could argue to use the Cerebral Performance Category (CPC), part 
of the Utstein Template, for screening.[26] The CPC is a classification 
system that roughly estimates the functioning of the patient at the 
time of hospital discharge. Torgersen et al showed that the CPC is not 
capable of detecting mild cognitive problems and therefore not suitable 
as a screening instrument.[27] A study by Cronberg et al used four 
perspectives in their study: clinician reported, performance measures, 
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observer reported, and patient reported. They concluded that subtle 
cognitive dysfunction can be missed when using clinician-reported 
measures (CPC and modified Rankin Scale).[28] At the moment, there 
is no uniformity as to which short cognitive screening would be best 
for this specific patient group. As long as no consensus is available, we 
advise the use of locally available screening instruments that measure 
at least aspects of memory, attention, and executive functioning. Some 
commonly used cognitive tests and questionnaires are described 
below.

The Montreal Cognitive Assessment 
The Montrean Cognitive Assessment (MoCA) is a screening 
instrument for mild cognitive impairment.[29] It assesses attention 
and concentration, executive functions, memory, language, visuo-
constructive skills, conceptual thinking, counting and orientation. The 
test takes approximately 10 minutes. The maximum score is 30. A score 
is considered deviant if < 26. In that case, further analysis should be 
considered. The MoCA showed already reasonable sensitivity and 
specificity in heart failure patients (64% and 66%, respectively).[30] The 
MoCA is freely available in many languages at http://www.mocatest.
org. The test can be administered after a short instruction by almost all 
care providers. The interpretation of the results is preferably done by a 
health professional with expertise in the cognitive field. 

The Mini-Mental State Examination
The Mini-Mental State Examination (MMSE) is a short, 11-item cognitive 
scale ranging from 0 to 30 points.[31] The test assesses multiple 
domains of cognitive functioning: orientation, memory, concentration, 
language and praxis. A cut off score of <28 indicates possible cognitive 
deficits. It takes ~10 minutes to conduct the MMSE. Unfortunately 
patients with minimal cognitive deficits score maximal due to a ceiling 
effect.[32]   Therefore we have chosen only to use the MMSE when the 
MoCA is too difficult for the patient. 
	
The Informant Questionnaire on Cognitive Decline of the Elderly 
The Informant Questionnaire on Cognitive Decline of the Elderly 
(IQCODE), the only validated test for partners, is filled out by the spouse 
or other close relative to measure the patient’s decline in cognitive 
functioning.[33] The survey compares the current cognitive functioning 
with past cognitive decline. For this group of patients, the functioning 

5
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before the CA is taken as a reference point. A score ≥ 3.6 indicates 
cognitive problems. When using the IQCODE, it is important to keep 
in mind that the outcome can be affected by the partners’ mental 
state. A partner can feel worried or anxious after the CA. Therefore, 
they might give too much weight to the problems they experience. 
Another possibility is that cognitive impairments are not yet visible to 
the partner due to euphoria about the patient still being alive.   

The Cognitive Failures Questionnaire
The Cognitive Failures Questionnaire (CFQ) is a self-reporting 
questionnaire that provides insight into the experienced cognitive 
problems of the patient.[20] The items relate to memory and attention. 
A score of > 32 indicates that the patient might have cognitive 
problems. However, the CFQ outcome should be handled with care. A 
low score might be related to lack of insight in the cognitive problems. 
A high score could be caused by worries for cognitive problems or 
depression instead of cognitive deficits. Therefore, we advise mainly to 
use the CFQ if there seems to be a discrepancy between the burden of 
the patient and the MoCA screening.

Recommendation 2
Screen all survivors for cognitive impairments. The MoCA is a 
simple and concise instrument for this purpose.

Screening for emotional problems
To assess emotional problems like depression, anxiety and PTSD the 
following questionnaires can be considered.

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale (HADS) is a 14-item self-
report screening scale to indicate symptoms of anxiety and depression.
[11] It is a short questionnaire and easy to use. The HADS contains 
two 7-item scales: one for anxiety and one for depression, both with a 
score range of 0 to 21. For the subscales, a score ≤ 7 signifies that it is 
unlikely that there is an anxiety disorder or a depression, and a score of 
8 to 10 represents a possible anxiety disorder or depression. Scores of
≥ 11 indicate a definite anxiety disorder or depression.[11] Further 
assessment regarding an anxiety disorder or depression is needed 
when the patient scores ≥ 8 on the subscale(s).
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Patient Health Questionnaire
In case of an positive depression score on the HADS, one can consider 
further exploration with the Patient Health Questionnaire (PHQ-9). The 
PHQ-9 is a multipurpose instrument to screen, monitor and measure 
the severity of depression.[34] A score of >5 indicates depression and 
further action is recommended: The higher the score, the more severe 
the depression. 

Generalised Anxiety Disorder Assessment
In case of a positive anxiety score on the HADS, one can consider 
further exploration with the Generalized Anxiety Disorder Assessment 
(GAD-7). The GAD-7 is a self-administered patient questionnaire 
screening tool and severity measure for generalized anxiety disorder.
[35]  A score of >5 indicates more than average anxiety: The higher 
the score, the more severe the anxiety. When the score is ≥10, further 
evaluation is recommended. 

Recommendation 3
Screen all survivors for emotional complaints. The HADS is one of the 
possible short and easy instruments for this purpose.

Information on cognitive and emotional consequences to patients 
and spouses
Patients and spouses are in need of information on the possible 
consequences of the CA. 
Recently, an intervention called ‘Stand still. . ., and move on’ was 
developed by V. Moulaert which provides information on possible 
cognitive and emotional consequences after the CA. The intervention 
supports patients and their partners to promote self-management. It 
improves overall emotional state, anxiety, and quality of life; it also 
results in faster return to work.[36] The intervention is feasible and 
useful for patients and spouses.[37] The intervention can be given at 
the time of the screening. 

The following items are addressed: 
•	 Information on and explanation of possible cognitive problems
•	 Relationship between CA and lack of brain oxygenation
•	 Possible effect on cognition: forgetfulness, decreased concentration, 

mental slowness, difficulty following conversations (especially in 

5
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noisy places), and irritability
•	 Advice on how to deal with cognitive problems
•	 Information on other possible consequences for both
•	 patient and spouse
•	 Information about the normal process of emotional recovery of 

patient and caregiver
•	 Possible emotional changes (e.g., anxiety, depression)
•	 Physical and mental fatigue
•	 Advice on how to deal with emotional problems
•	 Fear of recurrence, dealing with death, fear for implantable 

cardioverter-defibrillator shocks (if relevant), social isolation
•	 Stress and burden of the caregiver
•	 Information about the rehabilitation care pathway
•	 Information about goals and possibilities at cardiac rehabilitation
•	 Information about goals and possibilities at cognitive rehabilitation 

At the Rijnlands Rehabilitation Centre, the intervention is performed 
by a specialized nurse 4 weeks after patients are discharged from the 
hospital. During this visit, the screening is also performed. Instead of 
the specialized nurse, the intervention can also be performed by a 
physician assistant
or a therapist.

Recommendation 4
Provide information to all CA survivors on possible cognitive and 
emotional consequences in an early phase after dismissal from 
hospital.

Cardiac rehabilitation for all patients with cardiac cause of CA
Cardiac rehabilitation focuses on the physical, psychological, and 
social functioning of the patient after a cardiac event. Measures are 
also taken to prevent recurrence of (coronary) artery disease. Cardiac 
rehabilitation consists of coherent programs with comprehensive 
medical evaluations and prescribed exercises. Psychological counseling, 
information, and advice on lifestyle and coping are given to reduce the 
risk of sudden death or new infarcts. The rehabilitation starts during 
the hospital stay, and should be followed by a program during an 
outpatient phase over the next 3 to 6 months, followed by lifelong 
maintenance in which physical training and reduction of risk factors 
are integrated in daily life with or without (minimal) supervision.[5] 
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Cardiac rehabilitation has proven to have a positive effect on secondary 
prevention and mortality.[38] It also increases psychosocial well-being 
and return to work.[13,39]

Recommendation 5
Provide adequate cardiac rehabilitation for all patients with a cardiac 
cause of CA, aiming at optimization of physical condition and 
secondary prevention. Do not forget to provide this care for patients 
with cognitive impairments.

Cognitive rehabilitation when needed
For patients with acquired brain injury, cognitive rehabilitation has 
proven to be effective.[40] During cognitive rehabilitation, people learn 
in an interdisciplinary setting how to compensate for their   cognitive 
impairments and how to use resources to retain optimal participation 
in society. Cognitive
rehabilitation also comprises psychoeducation to help patients and 
their families learn how to cope with the cognitive and emotional 
consequences of the brain injury.[41] There are no studies to date on 
the effectiveness of cognitive rehabilitation for patients with hypoxic 
brain injury due to CA. However, it is highly likely that OHCA survivors 
with cognitive deficits also benefit from cognitive rehabilitation 
interventions in the same way patients with other types of acquired 
brain injury do.

Recommendation 6
The threshold  for referring CA survivors for neuropsychological 
assessment and cognitive rehabilitation programs should be low. 

One integrated rehabilitation plan 
To provide appropriate care tailored to patients’ specific
situations, the care path (►Fig. 1), Rehabilitation after Resuscitation 
consists of three routes: Patients without cognitive problems start 
with regular cardiac rehabilitation. For patients who score below the 
cutoff on the cognitive screening, two possible routes can be followed. 
Patients with severe cognitive
problems (MoCA < 19) are advised to follow an individual cognitive 
rehabilitation program. The route of patients with mild cognitive 

5
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problems depends mainly on the desired level of participation and the 
support from (family) caregivers. The severity of the cognitive complaints 
and the nature of the request of help is leading. Quite often there is 
the need for further exploration of the cognitive complaints. These 
patients are offered a combined cardiac and cognitive rehabilitation 
program of the care path. At the Rijnlands Rehabilitation Centre, ~50% 
of the patients with mild cognitive complaints follow a more-extensive 
cognitive rehabilitation process.

Registration 
Cognitive program

Enrolment 
Screening and minimal intervention

Pre-enrolment
Referral of all patients eligible for rehabilitation

Registration 
Cardiac program 

Registration 
combined program

Treatment Phase
Cognitive 

Rehabilitation

Treatment Phase
Cardiac 

Rehabilitation 

Treatment Phase 
Cognitive

Rehabilitation

Treatment Phase
Cardiac 

Rehabilitation 

Evaluation- and 
after care

OHCA patients 
in hospital

Research Phase Research PhaseResearch Phase

Evaluation- and 
after care

Evaluation- and 
after care

Fig 1 Care path of rehabilitation after resuscitation. 
OHCA, out-of-hospital cardiac arrest.
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Regular cardiac rehabilitation
Patients without cognitive complaints follow a cardiac rehabilitation 
program as recommended by international guidelines.[42–47] The 
core components of cardiac rehabilitation contain physical activity, 
health education, advice on cardiovascular risk reduction, and stress 
management. 
Besides the cardiologist/physician, a physiotherapist, social worker, 
psychologist, and dietician are involved. Therapists should always be 
alert for symptoms of cognitive impairment. If any evidence of cognitive 
problems is detected during the cardiac rehabilitation process, a patient 
may be referred to a cognitive rehabilitation therapist for assessment. 
Additionally, the mental and emotional burden of the caregiver should 
be monitored more closely than for other patients in regular cardiac 
rehabilitation.

Individual cognitive rehabilitation
Patients with severe cognitive impairments start an individual 
rehabilitation program. The individual rehabilitation program is offered 
under the supervision of a rehabilitation specialist. The cardiologist, as 
consultant, gives advice on the cardiac training. The physiotherapist 
and rehabilitation physician of the cognitive rehabilitation ward should 
be aware of the training principles of cardiac rehabilitation.
Additionally, a neuropsychologist, social worker, and occupational 
therapist are part of the team. Individual goals are set in interdisciplinary 
team consultations depending on the need of the client and family 
and cognitive and physical possibilities.
The main goal of the therapy is to get the patient as independent 
as possible with optimal participation including social activities and 
return to work.
When possible and indicated, psychological, social, and lifestyle 
components of the cardiac   rehabilitation program can be followed 
as part of the cardiologic rehabilitation department. If still needed, 
cardiac rehabilitation takes place after the cognitive rehabilitation.

Combined cardiac and cognitive rehabilitation
Patients with mild-to-moderate cognitive impairments follow a 
combined cardiac and cognitive rehabilitation program. They start 
with the cardiac rehabilitation program. Due to mild cognitive deficits, 
patients often suffer from sensory processing disorders. Therefore, we 
advise to offer the cardiac  rehabilitation in a relatively small group (at the 

5
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Rijnlands Rehabilitation Centre, a maximum of eight patients), same staff 
every time, and low-volume level or no music. The physiotherapist from 
the cardiac rehabilitation team is trained to handle the consequences 
of cognitive problems. Near the end of the cardiac rehabilitation, an 
appointment is made with a cognitive rehabilitation specialist from the 
department of neurologic rehabilitation. On the basis of complaints 
and requests for help, the cognitive rehabilitation specialist assesses 
whether neuropsychological examination or cognitive rehabilitation is
indicated.

Recommendation 7
Make both practical and formal agreements between cardiac and 
cognitive rehabilitation departments.

Support and information to spouse/family 
After resuscitation, education about visible and invisible consequences 
of the CA is not only important for the patient, but also for relatives. 
This education begins during the screening for possible cognitive and 
emotional problems. During the cardiac and cognitive rehabilitation, 
specific attention needs to be paid to the spouse. We have had 
several instances in which spouses/family members experienced 
cardiac problems themselves in the period after the CA of the patient. 
Posttraumatic stress symptoms,
depression, and fear are common.[48] Often, supportive contact with a 
social worker is sufficient as intervention. 
Sometimes, at the end of rehabilitation, the spouse still needs support. 
In The Netherlands, the Patient  Partner Education Program 4All 
(PPEP4All) is offered for spouses of chronically diseased patients. 
This self-management program provides strategies for patients and 
spouses to manage the psychosocial consequences of the patient’s 
disease from their own point of view. The program promotes the 
autonomy and self-reliance of both the patient and the spouse.[49]

Caregiver Strain Index
The Caregiver Strain Index (CSI) is a 13-item questionnaire designed to 
quickly identify partners with potential caregiving concerns. There is at 
least one item for each of the following major domains: employment, 
financial, physical, social, and time. Positive responses to seven or more 
items indicate a greater level of strain. The instrument can be used to 
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assess individuals of any age who are caregiver for an older adult. 

Recommendation 8
Take care of the spouse and use CSI to identify concerns of the 
caregiver!

After care
Sometimes, cognitive and emotional complaints are not dominant in 
the sub acute phase, but arise (somewhat) later, for instance, when 
people return to work or when family circumstances change. Our clinical 
pathway showed that ~ 10% of the patients experience problems one 
year after the CA. We therefore recommend a short screening one year 
after the CA. A short conversation (by telephone) could be enough to 
detect issues. If present, an outpatient consultation of the rehabilitation 
physician can be scheduled.

Recommendation 9
Cognitive and emotional problems also may arise in a later stage 
after CA. Be aware of this and ask your patient. 

Prerequisites
In order to make an excellent clinical rehabilitation pathway for CA 
patients, it is important to make good agreements, both in practical 
terms and at logistic/ administrative level, for example, cooperation 
agreements. 
•	 Who initiates inclusion in the care path? Who screens for cognitive 

impairments and provides first information on possible cognitive 
and emotional consequences?

•	 Who decides in which route of the care path the patient starts? 
•	 To offer an integrated rehabilitation care path, therapists of the 

cardiac rehabilitation need to have basic knowledge of cognitive 
problems. Reciprocally, therapists from the cognitive team need 
sufficient knowledge of cardiac training principles.

•	 Agreements on transfer between cardiac and cognitive rehabilitation 
departments are a prerequisite for success. Which information is 
transferred and by whom?

5
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At the Rijnlands Rehabilitation Centre, we decided that every (para)
medical therapist transfers information to his or her own counterpart. 
Of course, training results are also shared between teams.
Results of the integrated rehabilitation care path
In Leiden, 75% of all patients after OHCA are referred for cardiac 
rehabilitation. Patients who are not referred live in an institution or suffer 
from a severe comorbidity that hinders participation in rehabilitation. 
So we reached our first goal: adequate cardiac rehabilitation care for 
all resuscitated patients. Education was provided to all CA survivors 
and their family and a simple screening for cognitive problems was 
performed. Of the patients who were referred for cardiac rehabilitation, 
23% experienced cognitive problems. One month after the OHCA, 
all patients experienced a lower QoL. For patients with cognitive 
impairments, the QoL was even worse.[50] 
An inventory of patients’ experiences with the care path was done 
by means of two focus groups performed according to guidelines 
for qualitative research. Both patients with and without cognitive 
complaints were satisfied with the content of the cognitive screening. 
Patients who did not show any
cognitive problems on the screening reported that they had more 
confidence in resuming everyday tasks and work. 
Patients who showed possible cognitive complaints on the screening 
were offered an appointment with the cognitive rehabilitation 
physician. In approximately half of them, explanation and instructions 
by the rehabilitation physician were sufficient. In the other half, an 
extensive cognitive rehabilitation program was started.
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Conclusions

It is essential to be aware of the high incidence of cognitive impairments 
in CA survivors. The MoCA seems to be a good screening instrument 
for cognitive impairments. The threshold for referring CA survivors for 
neuropsychological assessment should be low. Health care providers 
must be aware that
rehabilitation programs are available and can be of benefit for patients 
with cognitive impairments after CA. Local care chain arrangements aid 
in streamlining both referral to cardiac rehabilitation and from cardiac 
care to cognitive rehabilitation services.

Recommendation 10
When starting a local rehabilitation care path in your region, 
feel free to contact the authors.

5
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