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An essential objective of medicine is the preservation of life. Still, doctors and 
nurses should treat patients in such a way that benefits them most, and in this 
strive a balance has to be found between the potential benefits and the poten
tial harms related to a specific treatment.1 Harm may be formulated as the 
risk of loss of dignity, a poor quality of life, or death. As suffering may some
times be worse than death, withholding a treatment may be more beneficial 
than initiating or maintaining treatment, and preservation of life is thus not 
the only goal in medicine. 

As long as they are mentally competent, it is the right of patients to refuse 
treatment, or parts of that treatment. Patients should be encouraged to decide 
upon treatment themselves, but they can only make a well considered choice 
if adequate and truthful information is given. 
In medicine, similar patients should be treated equally, and those with the 
highest medical urgency have to be treated first. The financial costs of trea
ting a single patient should not deprive many others from treatment. Urgency 
and costs concern the choice between patients and are, well considered, not 
directly part of the individual relationship between patient and doctor, but 
rather involve choices at a level of collective health care policies. 

The principle of the preservation of life is well established and patients may 
rely on the life-saving efforts of doctors and nurses. A cardiac arrest is the 
highest emergency situation in medicine where, more than in any other treat
ment, the life of a patient is at stake. In order to restart the heart and respi
ration, doctors and nurses will apply cardiopulmonary resuscitation. This not 
only includes basic life support measures, such as external chest compressions 
and artificial ventilation, but also advanced measures as endotracheal intu
bation, intravenous cannulation and frequent electric shocks (defibrillation). 
Prolonged life support measures are taken for patients who regain sponta
neous blood circulation after resuscitation, and these measures include inten
sive care admission and frequent mechanical ventilation. The prevalence of 
resuscitation in Dutch hospitals is about 1.2%, this concerns 18,000 to 25,000 
patients per year.2-3 

Cardiopulmonary resuscitation is one of the few medical interventions, 
which may (and must) be performed by nurses without direct permission of 
the treating physician; also the lay public is trained to perform basic life sup
port measures.4 Such efforts are justified because patients can only survive in 
good health if resuscitation is initiated within a few minutes after onset of the 
cardiac arrest. If resuscitation is delayed, patients may be harmed. That is, 
they may either have serious neurologic impairments due to postanoxic ence
phalopathy following the cardiac arrest or die.5 The commonly feared com
plication of resuscitation is a vegetative state, a permanent condition in which 
the patient has a beating heart and a spontaneous respiration without the pos
sibility to feel, hear, smell, see, talk he or she totally depends on caregivers 
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for fluids, food and comfort. Not only a delayed resuscitation is associated with 
neurologic impairments, in fact every resuscitation carries this risk in various 
degrees. The prevalence of-neurologic impairments can be as high as 50% in 
survivors,6 although most authors report a lower and variable percentage.7-8'9 

In view of the possible range of outcomes, resuscitation can thus only be con
sidered successful if the patient survives and has an acceptable quality of life. 
Finally, since life always ends with cardiac arrest, this does not mean that 
resuscitation is routinely initiated. At the end of life, when the time has come 
that a person will die soon, disturbing a patient's death-bed with resuscitation 
is not very sensible and conflicts with human dignity. 

This introduction on resuscitation suggests that there are many risks and only 
remote benefits. The ultimate gain is of course survival in good health. Survival 
after in-hospital resuscitation up to discharge varies from 3 to 28%, with a 
characteristic survival rate of 15%.10>n Considering that death is the alterna
tive, many find it reasonable to take this chance. 

Doctors, nurses, patients and partners 
Today, the policy of most hospitals is to always initiate resuscitation unless 
there is a do-not-attempt resuscitation order. Decisions about resuscitation are 
not only a matter between doctors and patients. Of course, doctors have to con
sider the indication for resuscitation. If no survival is expected the patients 
have no choice. Whether or not resuscitation will be applied, they are expected 
to die in case of a cardiac arrest. If there is a chance of survival, doctors and 
patients have to balance the potential benefits of resuscitation with the poten
tial burdens after survival. In this respect, it is sensible to realize what the 
prospects are for a patient without the occurence of a cardiac arrest. The 
patients may decide for themselves, but can share their decision also with their 
doctor or their partner. When patients are not capable to express their prefe
rences, partners become important advisors of the doctor and in some countries 
even substituted decision makers for the patient. Nurses have a special role in 
these matters. They are nearly always the first to witness a cardiac arrest and 
have to start the resuscitation attempt. Nurses are more often in the neighbor
hood of patients than doctors, and can have other information about the 
patient's preferences, they are also likely to see other signs of the patient's suf
fering. Nurses can initiate a discussion about a do-not-attempt-resuscitation 
order with the patient or the doctor. They can also be important advisors of 
doctors and patients. However, they will never carry the responsibility for a do-
not attempt-to-resuscitate order. This remains a matter of doctors and patients. 

Historical overview of resuscitation 
In the early days of resuscitation, people attempted to restore only spontaneous 
respiration. One of the first resuscitation attempts can be found in the Bible 
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where the prophet Elijah successfully resuscitated a child with the help of 
God.12 From the 15th to the 18th century, various experiments are known with 
airway management, mouth-to-mouth respiration and positive pressure venti
lation. In the late 19th century and early 20th century, successful open chest 
cardiac massage was achieved, first in animals, later in men. In that same 
period experiments of successful open chest defibrillation were reported in 
animals.1 3 

Modern resuscitation dates from the 1950s when airway management was 
further developed and endotracheal intubation became an established thera
p y 1 4 In that period, Zoll and Linenthal successfully treated patients with 
external defibrillation.15 A landmark was an article in the JAMA by 
Kouwenhoven and colleagues in I960,1 6 who reported a 70% survival rate in 
patients in whom they performed external chest compression. The authors 
encouraged the clinical application of chest compressions: all that was needed 
were two hands. This suggestion to universally apply resuscitation was further 
elaborated by Safar et al., who developed a treatment protocol for airway 
management (A), rescue breathing (B) and external chest compressions (C).17 

The well-known ABC-algorithm. Since then numerous lives have been saved 
by resuscitation. Survival was not the only outcome of resuscitation, also 
reported was the neurologic outcome,1 8 which was considered synonymous to 
quality of survival.19 

Limitations of resuscitation were recognized in the early seventies.20 

However, it lasted some 10 years before a universal application of resuscitation 
was challenged. It was discussed that the range of indications for resuscitation 
had expanded, but survival had decreased. Illustrative are the titles in medi
cal journals: 'In-hospital resuscitation 25 years later: why has survival 
decreased?',21 'Why outcome of cardiopulmonary resuscitation on general 
wards is so poor',22 and 'Must we always use resuscitation?23 Reports followed 
on do-not-resuscitate decisions and their incidence, implications, and out
comes.24 Also ethics in cardiopulmonary resuscitation,25 choices26 and value 
judgements2 7 received ample attention. 

The last section of the guidelines on resuscitation of the American 
Heart Association (AHA) in 1986, dealt with medico-legal aspects of cardiop
ulmonary resuscitation.28 Withholding resuscitation and do-not a t tempt-
resuscitation orders were at that time primarily considered in their legal con
text, and fear for liability. In 1992, the new guidelines of the AHA included a 
section on ethical considerations in resuscitation with statements about when 
to withhold or terminate resuscitation, as unilaterally decided by doctors on 
the basis of futil i ty2 9 'Futility' was strictly defined as an expected zero survi
val when resuscitation was attempted. A less stringent description, in terms of 
a low survival but not zero, was rejected. This because under these circum
stances the physicians would have to make value judgements about the 
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degree of probability of survival as indication for a resuscitation attempt. The 
strict definition of futility was opposed by arguing that a zero survival could 
not be established in scientific studies.30 Furthermore, opponents of the AHA 
standpoint argued that futility had still another aspect, namely quality of life. 
Decisions whether or not to resuscitate were said also to be addressed through 
this qualitative perspective, and would concern by nature even more value 
judgements. 

A European perspective in resuscitation emerged with the foundation of the 
European Resuscitation Council. Their standpoint with regard to withholding 
resuscitation was more liberal than that of the AHA. The Council stated that 
there could be no rules about withholding resuscitation. One should consider 
the quality of life prior to the patients' illness and expected quality of life, as 
well as the likelihood of successful resuscitation. An interesting statement of 
the European Resuscitation Council was that if, at any time, patients or rela
tives requested a resuscitation attempt -contrary to the medical opinion- this 
should be carried out.31 This statement is in contrast to the opinion that doc
tors have no obligation to provide futile care.32 

Parallel to this discussion, new treatment modalities were studied to impro
ve the survival of patients after resuscitation. Approaches were tried like 
abdominal counter pulsation,33-34 active chest compression and decompres
sion techniques,35»36 pneumatic vests,37 and external defibrillation with semi-
automated devices.38-39 In the mid-nineties, the general rule to always initiate 
a resuscitation attempt was maintained, unless there was a do-not-resuscita-
te order. (These orders are relatively frequent established: 90,800 per year in 
Dutch Hospitals3) At that time, there was still no consensus when resusci
tation should be considered futile. Decisions to terminate or withhold resusci
tation were left to the judgement of doctors and/or their patients. 

Objective of the thesis 

The aim of this thesis was to study the influence of three aspects of medical 
decisions to terminate and to withhold cardiopulmonary resuscitation in hos
pitals: survival probability and quality of life after cardiac arrest followed by 
a resuscitation attempt, and the patients' prospects without cardiac arrest, in 
terms of expected life time and quality of life. 

Structure of the thesis 

First a look is given into daily clinical practice. In Chapter 2, the resuscitation 
team of the Academic Medical Center was monitored about their decisions to 
terminate resuscitation in patients with a cardiac arrest. We compared the use 
of decision criteria by the resuscitation team with the existing guidelines of 
the American Heart Association and European Resuscitation Council to ter
minate resuscitation. The chapter gives background information about 
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patients without a do-not-resuscitate order. The considerations for such an 
order are presented in the next chapter. 

In Chapter 3, we studied determinants of do-not-resuscitate orders in our 
hospital. Particular of interest was the relative influence of survival proba
bility after resuscitation and prospects without cardiac arrest (expected life 
time and quality of life) on decisions to withhold resuscitation. We reviewed 
medical records of the departments of cardiology, internal medicine, neurology, 
neurosurgery and general surgery. Estimates of survival probability after 
resuscitation were calculated according to two existing pre-arrest morbidity 
scores: the Pre-arrest Morbidity score (PAM) and Prognosis after Resusci
tation score (PAR). Estimates of the prospects without cardiac arrest were 
given by doctors. 

Chapter 4 addresses the predictability of survival after resuscitation, the 
quantitative aspect of futility. We evaluated the dynamics of morbidity in the 
clinical course of a group of patients, and distinguished between morbidities 
present upon admission and new morbidities emerging during admission. 
Such a distinction is clinically relevant because medical decisions to withhold 
resuscitation should ideally be discussed upon admission of the patients and 
adjusted if clinically relevant health changes occur over time. 

In Chapter 5, the qualitative aspect of futility is highlighted. Generally, in 
patient care, the concept of quality of life is rather loosely used, whereas in 
resuscitation mainly one aspect of quality of life is stressed: the neurologic 
outcome. We discuss the concept of quality of life and formal instruments for 
measuring the generic, domain-specific and disease-specific life domains. The 
outcomes of quality of life after resuscitation are presented in the next chapter. 

In Chapter 6, we present information about the long-term survival and qua
lity of life of patients who survived resuscitation. Quality of life was measured 
by formal instruments. Patient characteristics before, during and after cardiac 
arrest were related to the main dimensions of quality of life, the neurologic 
domain included. Furthermore, we asked survivors after resuscitation to rate 
their perceived quality of life. 

In a previous chapter, we could determine the relative influence of survival 
probability after resuscitation and the prospects without cardiac arrest on a 
do-not-attempt-resuscitation order (Chapter 3). Whether preferences of the 
participants in resuscitation decisions were differently influenced by these 
aspects remained unknown. 

In Chapter 7, we therefore investigated the influence of prospects without 
resuscitation on the decision to withhold the intervention, and also considered 
the perception of the probability of survival after resuscitation. Respondents 
were not only patients, but also doctors, nurses and partners of patients. The 
latter two parties were included since they play an important role in shared or 
substituted decision making. 
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In Chapter 8, a g e n e r a l d i scuss ion of t h e f ind ings is p r e s e n t e d , i m p l i c a t i o n s 

for p a t i e n t c a r e a r e d i s cus sed a n d sugges t ions a re m a d e for fu tu re r e sea rch . 

REFERENCES 

1. Beauchamp T, Childress J. Principles of biomedical ethics. New York: Oxford 
University Press, 1989. 

2. van Vlies B, Koster RW, Dunning AJ. Reanimatie in een groot ziekenhuis. Ned Tijdschr 
Geneesk. 1987;131:943-946. 

3. Delden van JJM. Reanimeren, wel of niet? Vorderingen in de geneeskunde, kort en bon
dig. Amsterdam: Amsterdam University Press, 1994. ISBN 90 53561242. 

4. Copley DP, Mantle JA, Rogers WJ, Russell ROJ, Rackley CE. Improved outcome for 
prehospital cardiopulmonary collapse with resuscitation by bystanders. Circulation 
1977;56:901-905. 

5. Levy DE, Coronna JJ, Burton HS, Lapinski RH, Frydman HE Predicting outcome from 
hypoxic-ischemic coma. JAMA 1985;253:1420-1426. 

6. Sack JB, Kesselbrenner MB, Bregman D. Survival from in-hospital cardiac arrest with 
interposed abdominal counterpulsation during cardiopulmonary resuscitation. JAMA 
1992;267:379-385. 

7. Longstreth WTJ, Diehr P, Inui TS. Prediction of awakening after out-of-hospital car
diac arrest. N Eng J Med 1983;308:1378-1382. 

8. DeBard ML. Cardiopulmonary resuscitation: analysis of six years' experience and 
review of the literature. Ann Emerg Med 1981;10:408-416. 

9. Fitzgerald JD, Wenger NS, Califf RM, et al. Functional status among survivors of in 
hospital cardiopulmonary resuscitation. Arch Intern Med 1997;157:72-76. 

10. McGrath RB. In-house cardiopulmonary resuscitation-after a quarter of a century. 
Ann Emerg Med 1987;16:1365-1368. 

11. Saklayen M, Liss H, Markert R. In-hospital cardiopulmonary resuscitation - survival 
in 1 hospital and li terature review. Medicine 1995;74:163-175. 

12. The Bible, 1 Kings 17:17-22. 
13. Safar P, Bircher NG. Cardiopulmonary Cerebral resuscitation. LondomWB Saunders 

Company, 1988. 
14. DeBard ML. The history of cardiopulmonary resuscitation. Ann Emerg Med 1980;9:273 

275. 
15. Zoll PM, Linenthal AJ. Termination of ventricular fibrillation in man by externally 

applied electric countershock. N Eng J Med 1956;254:727. 
16. Kouwenhoven WB, Jude JR, Knickerbocker GG. Closed-chest cardiac massage. JAMA 

1960;173:94-97. 
17. Safar P, Brown TC, Holtley WH. Ventilation and circulation with closet chest cardiac 

massage in man. JAMA 1961;176:574. 
18. Yarnell P. Neurologic outcome of prolonged coma survivors of out-of-hospital cardiac 

arrest. Stroke 1976;7:279-282. 
19. Earnest M, Breckinridge J, Yarnell P, Oliva P. Quality of survival after out-of-hospital 

cardiac arrest. Neurology 1978;29:56-60. 
20. Anonymous. Limitations of resuscitation. Lancet 1972;761:1169-1170. 
21. Dans PE, Nevin KL, Seidman CE, McArthur JC, Kariya ST. In-hospital resuscitation 

25 years later. Why has survival decreased? South Med J 1985;78:1174-1178. 

Introduction 



22. Hershy CO, Fisher L. Why outcome of cardiopulmonary resuscitation on general wards 
is so poor? Lancet,1982;l:31-34. 

23. Blackhall LJ. Must we always use resuscitation? N Engl J Med 1987;317:1281-1285. 
Lipton HL. Do-not-resuscitate decisions in a community hospital. Incidence, implica
tions, and outcomes. JAMA 1986;256:1164-1169. 

24. Perkins HS. Ethics at the end of life. Practical principles for making resuscitation 
decisions. J Gen Intern Med 1986;1:170-176. 

25. Bedell SE, Delbanco TL. Choices about cardiopulmonary resuscitation in the hospital. 
When do physicians talk with patients? N Engl J Med 1984;310:1089-1093. 

26. Jecker NS, Schneiderman LJ. An ethical analysis of the use of 'futility' in the 1992 
27. American Heart Association Guidelines for cardiopulmonary resuscitation and emer

gency cardiac care. Arch Intern Med 1993;153:2195-2198. 
28. American Heart Association. Textbook of Advanced Cardiac Life Support. Dallas: 

American Heart Association, 1987. 
29. American Heart Association. Guidelines for cardiopulmonary resuscitation and emer

gency cardiac care. JAMA 1992;268:2171-2302. 
30. Jecker NS, Schneiderman LJ. An ethical analysis of the use of 'futility' in the 1992 

American Heart Association Guidelines for cardiopulmonary resuscitation and emer
gency cardiac care. Arch Intern Med 1993;153:2195-2198. 

31. European Resuscitation Council. Guidelines for resuscitation. Antwerp: European 
Resuscitation Council Secretariat, 1994. 

32. Luce J. Physicians do not have a responsibility to provide futile or unreasonable care 
if a patient or family insist. Crit Care Med 1995;23:760-766. 

33. Mateer JR, Stueven HA, Thompson BM, Aprahamian C, Darin JC. Interposed abdomi
nal compression resuscitation versus s tandard resuscitation in prehospital cardiopul
monary arrest, preliminary results. Ann Emerg Med 1984;13:764-766. 

34. Sack JB, Kesselbrenner MB, Jarrad A. Interposed abdominal compression cardiopul
monary resuscitation and resuscitation outcome during asystole and electromechani
cal dissociation. Circulation 1992;86:1692-1700. 

35. Cohen TJ, Tucker KJ, Lurie KG, et al. Active compression-decompression. A new 
method of cardiopulmonary resuscitation. JAMA 1992;267:2916-2923. 

36. Cohen TJ, Goldner BG, Maccaro PC, et al. A comparison of active compression-decom
pression cardiopulmonary resuscitation with s tandard cardiopulmonary resuscitation 
for cardiac arrests occurring in the hospital. N Eng J Med 1993;329:1918-1921. 

37. Halperin HR, Weisfeldt ML. New approaches to CPR. Four hands, a plunger, or a vest. 
JAMA 1992;267:2940 2941. 

38. Bocka JJ. Automatic external defibrillators. Ann Emerg Med 1989;18:1264-1268. 
39. Destro A, Marzaloni M, Sermasi S, Rossi F Automatic external defibrillators in the 

hospital as well. Resuscitation 1996;31:39-44. 

Introduction 1 



m 



Chapter 2 

Terminating resuscitation 

R. de Vos, L. Oosterom, R.W. Koster, R. J. de Haan. 
Decisions to terminate resuscitation. 
Resuscitation (in press). 

Terminating resuscitation 



ABSTRACT 

To gain more insight into the decision making around termination of resusci
tation, we studied factors which influence the time to discontinue resusci
tation, and the criteria on which those decisions were based. These criteria 
were compared with those of the European Resuscitation Council (ERC) and 
the American Heart Association (AHA). For this study, we reviewed the audio
tapes of resuscitation attempts in a hospital. 
Thirty-six attempts were studied, involving 27 men and nine women, mean 
(SD) age 64 (18) years. Nineteen patients received resuscitation on general 
wards, and 17 on the emergency room after an out-of-hospital circulatory 
arrest. The median interval time (range) from start to termination was 33 
minutes (8 -81 minutes). Results from multiple linear regression showed that 
a delay of more than 5 minutes in first Advanced Life Support measures, draw
ing a sample for biochemical analysis, and the patient's response shown by 
return of spontaneous circulation were independently associated with a later 
time of terminating resuscitation. The team used a number of criteria which 
can be found in the guidelines of the AHA and the ERC, but also used addi
tional criteria. The ERC and the AHA criteria were not sufficient to cover all 
termination decisions. We conclude that the point in time to terminate resus
citation is not always rationally chosen. Updating of the current guidelines 
for terminating resuscitation and training resuscitation teams to use these 
guidelines is recommended. 

Terminating resuscitation 



In hospitals about 40 to 60 % of all resuscitation attempts have to be discon
tinued so that a patient dies.1'2 There are no strict rules about the timing to 
terminate a resuscitation attempt, but the American Heart Association (AHA) 
and the European Resuscitation Council (ERC) give general guidelines.3»4 

Both organizations formulate circumstances which justify the termination, 
such as the provision of an appropriate attempt with Basic and Advanced Life 
Support without restoration of the circulation,3 or the evidence for cardiac 
death.4 Besides indicating when resuscitation may be discontinued, the ERC 
underlines conditions which justify the prolongation of resuscitation efforts. 
Conditions such as drug intoxication, hypothermia and treatment of poten
tially correctable conditions causing the arrest (e.g. tension pneumothorax). 
The ERC guidelines are more specific than those of the AHA, but both orga
nizations give no general criteria about the exact moment in time when resus
citation should be terminated. Thus, the guidelines of the AHA and the ERC 
give foothold for decisions to terminate cardiopulmonary resuscitation, but 
specific aspects are left to the physician's judgement. 

Decisions about termination can be complex, and involve use of medical 
information, assessment of treatment options and handling of termination 
rationales. There is little formal knowledge about the practice of termination 
of in-hospital resuscitation attempts. To get more insight, we studied factors 
which influence the time to terminate resuscitation, and the criteria for those 
decisions. These criteria were compared with the guidelines of the ERC and 
the AHA. For this study, we reviewed the audiotapes of discontinued resusci
tation attempts by a hospital resuscitation team. 

PATIENTS AND METHODS 

Setting 
The study was carried out in the Academic Medical Center in Amsterdam 
(tertiary care, university teaching hospital, 1030 beds). The hospital has a 24-
hours resuscitation team, the members are: a resident anesthesiologist, a resi
dent cardiologist and an anesthesiology-nurse. The team received training in 
Advanced Life Support according to our hospital protocol, which is in agree
ment with the Advanced Life Support protocols of the AHA and the ERC.5'6 

The response time of the team (from alert to arrival) was a median of 3 minu
tes (range 1-8 minutes). 

The hospital has 40 standardized crash carts equipped with a defibrillator, 
19 of these have built-in tape recorders (LifePak 300, Physio Control, 
Redmond, Wa, USA), and are located on general wards and the emergency 
room. These defibrillators automatically record a continuous monitor ECG, 
critical events related to defibrillation, and sounds (voices) around the 
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apparatus. The tapes were routinely reviewed by a member of the Resuscita
tion Committee to collect information about the course of resuscitation. 

Data collection 

We studied resuscitation attempts performed on general wards and the emer
gency room between June 1993 and July 1996, and included all patients of 18 
years and older who died of a circulatory arrest. Another criterion was that 
the resuscitation procedure was recorded with the Lifepak 300. For this study, 
we wrote full transcriptions of the recordings. 

Definitions 

A circulatory arrest was deemed as absence of a palpable pulse and loss of 
consciousness, a resuscitation attempt was defined as application of external 
chest compressions and artificial ventilation to patients with a circulatory 
arrest. Time to termination was calculated as the interval in minutes between 
the time that the defibrillator was switched-on (start Advanced Life Support 
by the team) and the termination of resuscitation. This was the moment that 
chest compressions stopped definitively, and the circulatory arrest continued. 
For resuscitation attempts in the emergency room after out-of-hospital cardiac 
arrest, we calculated the time interval of the resuscitation in the hospital. 

Influencing factors 

To study factors which influence the interval between start and terminating 
resuscitation, we collected data on patient characteristics, resuscitation cha
racteristics and the patients ' response to resuscitative efforts. 

Patient characteristics were gender and age, and presence of an initial shoc-
kable rhythm (ventricular fibrillation and pulseless ventricular tachycardia). 
We also recorded the reason of hospital admission (cardiac or noncardiac), 
defined according to the International Classification of Diseases, 9th edition 
(ICD-9), and the location of resuscitation (hospital wards or emergency room). 

In view of the complexity of the medical actions during resuscitation, the 
resuscitation characteristics were limited to the quick application (< 5 minu
tes after the arrival of the team) of three first order measures in Advanced Life 
Support: (a) obtaining monitor ECG for interpretation of initial heart rhythm, 
(b) endotracheal intubation, and (c) the administration of epinephrine. We 
also collected information on the use of diagnostic information by the team 
(bloodgases, biochemistry, and echocardiography). The patient's response was 
defined as return of spontaneous circulation felt by a palpable pulse and cate
gorized into: no response (< 1 minutes), short response (1-5 minutes), and long 
response (> 5 minutes). 
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Decision criteria 

To identify the criteria used by the team to terminate resuscitation and to 
compare these with the guidelines of the ERC and the AHA, we studied the 
transcripts and the added notes on the reasoning to discontinue CPR. The rea
sons were compared to the criteria of the guidelines from both organizations. 

Statistical analysis 

Time was expressed as medians (range), differences were calculated in medi
ans and their approximate 95% confidence limits. Calculations of exact con
fidence limits for the difference between medians is usually not possible 
because of the discrete nature of the sampling distribution in non-parametric 
analysis.7 The non-parametric Mann-Whitney test was performed to analyze 
the univariate relation between patient characteristics, resuscitation charac
teristics, and patients ' responses with spontaneous circulation on the one 
hand, and time of terminating resuscitation on the other hand. The indepen
dent impact of these factors on the time of termination was analyzed with 
multiple linear regression analysis (with a forward selection procedure), using 
the F-stat is t ics wi th p < 0.05 as the cr i ter ion level for selection. 
Characteristics with a p-value of < 0.10 (Mann-Whitney) were entered as 
independent variables into the regression model, the time interval of termina
ting resuscitation was entered as dependent variable. The strength of the 
independent association between the patient characteristics, resuscitation 
characteristics and the patient 's response with spontaneous circulation, and 
the time of termination was expressed in explained variances (R2). 

RESULTS 

During the study period, 56 terminated resuscitation attempts were audio-
taped. Twenty of these tapes could not be analyzed because of a poor audio-
quality (n=10), or the maximum tape length (45 minutes) was exceeded and 
the team did not change the tape (n=10). There were no significant differences 
between the included and excluded patient data with regard to age and gen
der, reason for admission, time of the day and location of the attempt. 

A total of 36 patients were studied, and the median time interval (range) to 
terminate resuscitation was 33 minutes ( 8 - 8 1 min). Relatively long resusci
tation attempts (> 60 minutes, n=3) concerned two patients who received 
thrombolysis during resuscitation, and one patient in whom it was difficult to 
correct acidosis. Relatively short at tempts (< 15 minutes, n=2) concerned a 94-
years old patient and a patient who received out-of-hospital resuscitation for 
more than one hour. 
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Patient characteristics 

The mean age (SD) of the patients was 64 years (18), 27 men and nine women. 
Patient characteristics which suggested an initial good survival prognosis 
were: age < 75 years (n=24), cardiac reason of admission (n=17), initial ventri
cular fibrillation or tachycardia (n=7) (Table 2.1). Male gender was the only 
patient characteristic associated with a later termination of resuscitation (dif
ference 12 minutes, p < 0.01). Age, first recorded ECG (ventricular fibrillation 
or tachycardia/other), reason for admission, and location of resuscitation did 
not significantly influence the time of terminating resuscitation (Fig 2.1.). 

Table 2.1. Characteristics of patients undergoing resuscitation (n=36) 

Characteristics patients 

age 
< 75 years/> 75 years 24/12 

gender 
- male/female 27/9 

reason for admission 
- cardiac/noncardiac 17/19 

location of resuscitation 
- wards/emergency room 19/17 

first recorded ECG 
- ventricular fibrillation or tachycardia/other 7/29 

Resuscitation characteristics: first order measures 
For two of the 36 patients, an ECG trace was not available within 5 minutes 
after arrival of the team, because these patients were not connected to the 
defibrillator. Delayed ECG was not statistically associated with a later termi
nation of resuscitation. One of the 17 patients on the emergency room was not 
intubated by the ambulance personnel; whereas two of the 19 patients on the 
wards were not intubated within 5 minutes after arrival of the team. Delayed 
intubation (n=3) tended to be associated with a later termination of resuscita
tion (difference 20 minutes, p=0.07). 

In six of the 36 patients, epinephrine was not given within 5 minutes after 
the arrival of the team. This delay was associated with a later termination of 
resuscitation than for those who received epinephrine within 5 minutes (dif
ference 13 minutes, p=0.03) (Fig 2.1). Grouping delayed first order measures, 
representing a delay in one or more first-order measures (ECG, intubation, 
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Patient characteristics 

age < 75 years (24) 

males (27) 

ventricular fibrillation / tachycardia (7) 

cardiac admission diagnosis (17) 

location of resuscitation: wards (19) 

Resuscitation characteristics 

delay in first order measures 

ECG > 5 minutes 

intubation > 5 minutes 

epinephrine > 5 minutes 

utilization of diagnostic information 

bloodgas sample drawn 

bloodgas results known 

biochemistry sample drawn 

biochemistry results known 

echocardiography 

Response of patient 

return spontaneous circulation 

response > 5 minutes 

(2) 

(3) 

(6) 

(34) 

(30/34) 

(28) 

(17/28) 

(18) 

(8) 

-10 

shorter 

(p=0.90) 

,* (p=0.07) 

* (p=0.09) 

10 20 30 
longer 

Figure 2.1. 

Patient and resuscitation characteristics in relation to the time to terminate resuscitation 
Time measured as interval in minutes since the defibrillator was switched-on. 
Differences between groups were calculated as difference in medians, their 95% 
confidence interval was approximated. An asterix indicates that no confidence 
limits could be calculated, because of a small sample size (< 4), a Mann-Whitney 
p-value is given. The dot bisected by a horizontal line indicates median difference 
in minutes and approximate 95% confidence limits. 
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epinephrine), showed that such delay was significantly associated with a later 
termination of resuscitation (difference 11 minutes, p=0.01). 

Resuscitation characteristics: diagnostic information 
During resuscitation, bloodgas samples were drawn of 34 of the 36 patients. 
Drawing a bloodgas sample tended to be associated with a later termination 
of resuscitation (difference 15 minutes, p = 0.09). Before the outcome of the 
test was known, the resuscitation attempt was terminated in four patients. 
Knowing the outcome of the test tended to be associated with a later time to 
terminate resuscitation (difference 6 minutes, p = 0.07). 

Biochemical analysis (sodium, potassium) was another frequently requested 
laboratory test (n=28). Drawing such a sample was significantly associated 
with a later termination of resuscitation (difference 12 minutes, p = 0.01). 
Before the outcome of this test was known, the resuscitation attempt was al
ready terminated in 11 patients. Knowing the results of the test was signifi
cantly associated with a later time of terminating resuscitation. 

Return of spontaneous circulation 
A total of 12 patients temporarily responded to therapy with return of spon
taneous circulation for more than 1 minute. The median duration (range) be
tween start of resuscitation and return of spontaneous circulation was 9 
minutes (1-13). Four of the 12 patients responded 1 to 5 minutes, eight 
patients responded for more than 5 minutes. This relatively long response was 
significantly associated with a later termination of resuscitation (14 minutes, 
p = 0.05), than in case of a short response or no response at all. 

Time of termination explained by independent characteristics 
A total of seven variables with a p-value of < 0.10 were entered in a multiva
riate linear regression model (gender, delay in first order measures, drawing 
bloodgas and biochemistry samples and known outcome of the tests, and 
patient response). Independently associated with a later time of terminating 
resuscitation were: a delay in first-order measures, drawing a sample for bio
chemical analysis and a relatively long patient's response. Of the total amount 
of variance explained (R2 45%), 16% was explained by a delay of first-order 
measures, 15% by drawing a biochemistry sample, and 14% by the patient's 
response for more than 5 minutes. 

Criteria to terminate resuscitation 
Of the 10 criteria of the European Resuscitation Council, four were used to 
motivate the decision to terminate resuscitation. The most used criterion was 
the evidence of cardiac death (16 patients), defined by our hospital resuscita
tion team as the presence of an asystole or an electromechanical dissociation 
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Table 2.2. Criteria for the termination of resuscitation of the European 
Resuscitation Council and American Heart Association and, 
the application by the resuscitation team 

Criteria Applied in 
patients (n=36) 

Guidelines European Resuscitation Council 

- Environment and access to emergency medical service 0 

- Interval time between cardiac arrest and application of Basic Life Support 0 

- Interval time between Basic Life Support and Advanced Life Support 0 

- Evidence of cardiac death 16 

- Evidence of cerebral damage 0 

- Potential prognosis and underlying disease process 5 

-Age 4 

- Temperature 1 

- Drug intake prior to cardiac arrest 0 

- Remediable precipitating factors 0 

Guidelines American Heart Association 

- Appropriate Basic Life Support and Advanced Life Support 16 
withhout restoration of circulation and breathing 

- Deteriorating vital functions (before resuscitation) 0 

- No survivors after CPR have been reported in well designed studies 0 
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after a complete resuscitation attempt. In five patients, the team considered 
the potential prognosis and the underlying disease process a reason to termi
nate resuscitation. In four patients, old age was mentioned as reason for termi
nation. A low body temperature was a reason to prolong resuscitation of one 
patient in the emergency room (Table 2.2.). Of the three criteria of the 
American Heart Association, one was used to motivate the decision to termi
nate resuscitation. The team explicitly considered their Advanced Life 
Support as appropriate in 16 cases and concluded that circulation and brea
thing could not be restored. 

Apart from the criteria of the European Resuscitation Council and the 
American Heart Association, the team used four others to motivate their deci
sion to terminate resuscitation (Table 2.3.). In 20 of the 36 patients, the team 
specifically mentioned that there were no important bloodgas and/or bioche
mistry values which needed correction. In eight patients, the team considered 
possible alternative interventions other than stated in the Advanced Life 
Support protocol, but concluded that no other therapeutic options were avai
lable. 

The cause of the arrest was considered incompatible with the survival of 13 
patients, who suffered from a massive pulmonary embolism or cardiac tampo
nade after myocardial infarction. The bloodgas and biochemistry parameters 
in three patients showed a deterioration of the condition of the patient des
pite all resuscitation efforts, whereafter resuscitation was terminated. 

Table 2.3. Additional criteria used by the team to terminate resuscitation 
other than those of the European Resuscitation Council or 
American Heart Association 

Criteria applied in 

patients (n=36) 

- no important bloodgas or biochemistry deviations 20 

- no therapeutic options available 8 
- cause of arrest incompatible with survival, regardless resuscitation 13 

- deterioration during resuscitation 3 
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Discussion 

Decisions to stop resuscitation are frequently taken and are associated with 
emotional and ethical problems.8 To evaluate the process of decision making, 
we looked into the decisions of our team and showed that the time of termi
nation varied considerably. As can be expected, the response of the patient 
proved to be an important determinant of this point in time, but there were 
also less obvious factors, such as the adequacy of first order Advanced Life 
Support measures and taking biochemistry samples. The criteria used by the 
resuscitation team to motivate the decision to terminate were similar to those 
of the European Resuscitation Council and the American Heart Association, 
but the team used also other criteria to justify the termination of resusci
tation. 

There are several ways to study decisions to terminate resuscitation, for 
example by questionnaire or by interviews.8-9 We studied decisions in daily 
practice. The audiotapes came from the general wards and emergency room 
where defibrillators with audio-tapes were used. We did not evaluate deci
sions on other locations, such as the catheterization laboratory or operating 
theatre. On these locations resuscitation is less frequent and associated with 
a good outcome. Nevertheless, decisions whether or not to terminate resusci
tation can be different from those investigated, if the cardiac arrest is directly 
related to a medical intervention (catheterization or operation). Some tapes 
could not be analyzed for technical reasons, such as resuscitation attempts of 
long duration, and we may have underestimated the variability in the dura
tion of resuscitations. 

Termination of resuscitation in our study happened generally after about 30 
minutes, but with a considerable variability ( 8 - 8 1 minutes). This is not 
uncommon. A recent study of Mohr et al. showed that 64% of the interviewed 
emergency personnel would terminate unsuccessful resuscitation after 20 to 
45 minutes,9 whereas 30% would continue for a longer period. This, despite 
suggestions that such long efforts have little or no effect, or may lead to neuro
logical complications.10'11 

The only patient characteristic which independently determined the time of 
termination was a circulatory response of the patient. Other patient charac
teristics which generally indicate a potentially good prognosis had no influ
ence on the time of termination: age < 75 years,12'13-14 cardiac reason of hos
pital admission,15 and initial ventricular fibrillation.12-16 This policy seems 
reasonable, because indicators of an initially good prognosis lose their signi
ficance when Advanced Life Support is applied for 30 minutes or more; the 
absence of a patient response becomes the overriding decision principle. 
However, also indicators of a poor prognosis such as a cardiac arrest after out-
of-hospital resuscitation (emergency room) had no influence on the time of 
termination.17 This policy seems less reasonable, because there is no sense 
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in desperately trying to restore circulation in patients with little or no hope of 
survival. However, care should be taken that the indicators of an initially poor 
prognosis could become a self-fulfilling prophecy if Advanced Life Support is 
not fully employed. Why did the resuscitation team continue in these patients 
with little or no hope? The answer is that the protocol of the ambulance ser
vices in the Amsterdam region have no strict criteria which patients should be 
transported to the hospital, other than those who had had return of sponta
neous circulation in the field. In case of persistent ventricular fibrillation, 
young age, hypothermia, trauma or intoxication, the ambulance services 
generally transport patients during resuscitation. Not all the patients pre
sented to our emergency room fulfilled these criteria. For psychological rea
sons, it remains difficult not to start resuscitation in the emergency room 
when the ambulance crew has made all physical and emotional efforts to 
maintain Advanced Life Support up to the time of admission to our hospital. 
On the emergency room and in retrospect, it is relatively easy to judge that all 
the efforts of the ambulance crew were in vain. At the time that the crew had 
made the decision to continue and to transport the patient, the outcome was 
probably less certain. In all, the policy to continue resuscitation after out-of-
hospital resuscitation on the emergency room may not seem very rational, but 
is quite understandable given the current situation. 

Besides the circulatory response of the patient, a failure to provide quick and 
adequate first order Advanced Life Support measures was another indepen
dent factor which was decisive for the time of termination. Such data suggest 
either a compensation mechanism by giving longer treatment after an inade
quate start, or point to unstructured resuscitation attempts without clear 
views about the timing of further efforts. 

The third factor which determined the delayed time of termination was 
taking a biochemistry sample. This demonstrates the influence of infrastruc-
tural factors on the decision making and related types of delays: (a) to decide 
whether a biochemical test is necessary, (b) sampling, (c) transport to the labo
ratory, (d) processing in the laboratory, (e) and access to the outcome. If a sam
ple is drawn late and the results arrive late, these will have no significant 
impact on the survival after resuscitation. Specific measures in the bioche
mistry laboratory or on-site measurement may shorten this undesired delay of 
about 10 minutes (Figure 2.1.). 

The criteria to check whether resuscitation could be stopped were not syste
matically used by our team. For example, the team used the criterion of 'evi
dence of cardiac death' in 16 of the 36 patients, but when we additionally ana
lyzed our data we found this evidence in 33 patients. 

The guidelines of the AHA or ERC turned out to be insufficient to justify the 
termination of resuscitation in every patient. To cover all situations, the team 
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used four other criteria which are not mentioned by either organization. The 
fact that not all criteria of the European Resuscitation Council were consi
dered by our team is understandable because some criteria merely apply to 
out-of-hospital cardiac arrests, whereas our study was about in-hospital 
resuscitation. 

Looking more closely at the criteria of the guidelines of the AHA or ERC, 
some are either not clear, or not generally accepted. The guidelines of the AHA 
appear global and defensive. The criterion that termination of resuscitation is 
(only) justified if no survivors are reported in well-designed studied, has 
opponents. They argue that these studies do not exist, but also argue that 
future studies will never give this evidence because a zero survival can not be 
derived from statistical evidence.18 The ERC guideline of 'evidence for cere
bral damage' is controversial, because there is generally no formal indicator 
for cerebral damage during resuscitation, also pupil size is not a reliable indi
cator.19 

Based on the study, we conclude that the resuscitation attempts lasted suf
ficiently long to expect response of the patients, but were sometimes prolon
ged without evidence that success could be expected. The moment to termi
nate was not always rationally chosen, and the criteria to take such a decision 
were not systemically used. The data suggest that there is room for improve
ment. One can question whether or not it is possible or even advisable to have 
(improved) guidelines. Is the experienced based medical judgement not 
enough or even better? We acknowledge the value of clinical experience, but 
think that there is a need for guidelines. This because the experiences of 
health care workers who treat patients in cardiac arrest may differ and might 
ultimately lead to opposite decisions in similar patients. Such a situation can 
not be considered as an advantage to patients in general. Nevertheless, guide
lines are not a rule of thumb and the criteria should be applied with sufficient 
background knowledge and with a good clinical judgement. Training of resus
citation teams in the handling of decision criteria could help to meet these 
requirements. Which criteria should be applied remains to be discussed. 
It seems not sufficient to implement the current guidelines of the ERC, which 
proved to be more applicable than those of the AHA. Here, there is also room 
for improvement. To cover all situations seen in clinical practice, additional 

criteria may be needed, whereas existing criteria need modification. To be 
useful in daily practice, the guidelines to terminate resuscitation should thus 
be redrawn. In such a process, the validity of the drafted guidelines has to be 
assessed, discussed, established and accepted before the implementation in 
daily practice. 
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Chap te r 3 

Withholding resuscitation 

R. de Vos, R.W. Koster, R.J. de Haan. 
Adapted from: Impact of survival probability, life expectancy, quality of life 
and patients ' preferences on Do-not-Attempt-Resuscitation orders in a 
hospital. 
Resuscitation (in press). 
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ABSTRACT 

Consensus exists that a do-not-attempt-resuscitation order (DNAR) is appro
priate if a resuscitation attempt is futile. Less agreement exists when this 
point is reached. We investigated the influence of three major considerations 
for in-hospital DNAR orders: expected survival probability after resuscita
tion, prospects of the patient's condition without a cardiac arrest and the 
patient 's autonomous decision to want no resuscitation. 

We calculated an expected survival probability for each patient according 
to two multi morbidity prediction scores, assuming the event of cardiac arrest. 
The prospects of the patient's condition without a cardiac arrest was estimated 
by the patient 's physician, in terms of life expectancy and quality of life (level 
of dependency after discharge and pain or shortness of breath). The patients ' 
preference was documented from the medical records. 

A total of 470 patients were included in the study. Fifty-eight patients (12%) 
had a DNAR order, 11 of these patients (19%) wanted no resuscitation. The 
patients ' prospects (reduced life expectancy, dependency after discharge), and 
old age proved to be independently associated with the presence of a DNAR 
order. The odds ratio (OR) and 95% confidence limits (CL) for the presence of 
a DNAR order was 37 (CL 14 - 107) for an estimated life expectancy of less 
than three months, 13 (CL 4 - 41) for a life in a nursing home and 4 (CL 2 - 12) 
for an age > 80 years. Expected survival probability after resuscitation and 
pain or shortness of breath were not independently associated with a DNAR 
order. We conclude that resuscitation is considered futile on the basis of the 
patient's older age and poor prospects without cardiac arrest and that the 
impact of expected survival probability after resuscitation on these decisions 
is small. 
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Doctors can unilaterally decide on a do-not-attempt-resuscitation order 
(DNAR order) when no survival is expected.1 They should seek consensus 
with their patients about such an order if survival is possible, although the 
prospects of the current condition without a cardiac arrest are poor. 
Regardless survival probability or prospects, patients can also autonomously 
decide not to be resuscitated, if they are mentally and emotionally competent, 
and well informed.2 

Survival after resuscitation is currently studied in relation to morbidities 
which are present before the cardiac arrest. One single diagnosis is, however, 
often not enough to be certain about survival.3 '4 For this reason, multi-morbi
dity scores are developed.5-6 These scores can be useful in clinical practice 
because doctors have difficulties to estimate the survival probabilities for the 
various medical conditions.7 

Even when a patient has a reasonable chance of survival, resuscitation 
should not be applied without considering the prospects of the patient without 
a cardiac arrest. Resuscitation will not improve the prospects of the current 
condition of the patient, and at best the prospects will remain the same. If the 
prospects of the current condition are poor and a cardiac arrest should occur, 
the patients may survive the resuscitation but die from the underlying condi
tion afterwards. Therefore, a poor prospect before cardiac arrest, in terms of 
life expectancy and quality of life, can also be a reason for a DNAR order.8 

Although several factors have been associated with the presence of a DNAR 
order, such as age, ethnic background, gender, and diagnosis,9 - 1 5 there is little 
information about the influence of the expected survival probability after 
resuscitation and the prospects without a cardiac arrest on such orders. The 
objective of this study was (a) to assess the occurrence of autonomous decisions 
by patients who want no resuscitation, and to determine the impact of (b) 
patient characteristics, (c) morbidities, (d) the expected survival probability 
after resuscitation and (d) the prospects without cardiac arrest on actual 
DNAR orders in a hospital population. 

PATIENTS AND METHODS 

The study was performed in the Academic Medical Centre, a tertiary care and 
university teaching hospital (1030 beds, 26000 admissions per year) between 
February 1997 and June 1997. The hospital policy is to always initiate resus
citation unless there is a DNAR order. The medical records include a special 
form for treatment limitations, on which is marked whether or not cardiopul
monary resuscitation should be attempted. The form also indicates which 

Withholding resuscitation 



other medical treatments, such as intensive care, dialysis, etc. should be with
held or that all medical treatment should be withheld except giving comfort 
and pain relief. 

Data collection 
Information was collected of five departments: cardiology, internal medicine, 
neurology, neurosurgery and general surgery. These departments were chosen 
as DNAR decision making is highly relevant for their daily practice. In the 
study period, every four weeks a sample was taken of all patients admitted to 
the wards. When patients were hospitalized for more than four weeks, we con
sidered only the first entrance. Data collected from medical records included 
patient characteristics (age and gender), morbidities before and during 
admission, as well as the presence and the date of issue of a DNAR order and 
whether the patient autonomously decided to want no resuscitation. 
Morbidities were considered relevant if medical records marked them as a sig
nificant problem, without setting strict quantitative criteria for severity of 
illness. The morbidities were coded and clustered according to the 
International Classification for Diseases (ICD-9). 

Patients' preference to want no resuscitation 
The patient's autonomous decision to have no resuscitation was recorded from 
the medical records. Their decision should always be granted in our hospital, 
and the impact of this preference on the presence of a DNAR order is thus 
known. Therefore, we described only the occurrence of such decisions. 

Expected probability of survival after resuscitation 
We calculated an expected survival probability for each patient, assuming the 
event of cardiac arrest. This probability was calculated according to two 
multi-morbidity scores. The first score was the Pre-Arrest Morbidity score 
(PAM).3 This score includes 15 morbidities, each of these with arbitrary 
weights. The weights are summed to a total score (maximum 27 points). At a 
cut-off value of 8, the probability of survival after resuscitation is extremely 
low if not zero, but a cut-off value of 5 has also been suggested.16 The second 
score was the Prognosis After Resuscitation (PAR) score.4 This score, a modi
fication of the PAM, consists of seven morbidities, and includes the patient's 
age. The PAR has a set of arbitrary weights which differs from the PAM 
(maximum 31 points), while the cut-off value remains 8. 

Prospects without cardiac arrest (estimated life expectancy and quality of life) 
Physicians estimated the prospects of their patients, in terms of life expec
tancy and quality of life, assuming that no cardiac arrest would occur and 
that the patients would be discharged from the hospital. Life expectancy 
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was arbitrari ly expressed in terms of the intensity of pain or shortness of bre
ath (none at all, moderate, and severe), and level of dependence after dis
charge (living independent at home, dependent at home, or in a nursing 
home). 

Statistical analysis 
Differences in DNAR order associated with (a) patient characteristics, (b) mor
bidities, (c) expected survival probability after resuscitation (multi-morbidity 
scores at their cut-off values), and (d) estimated prospects without cardiac 
arrest (life expectancy, quality of life) were analyzed with the Chi-square or 
Fisher exact test when appropriate. To assess the independent influence of 
patients characteristics, survival probability and prospects without cardiac 
arrest on the presence of a DNAR order, variables with a p-value < 0.20 (Chi-
square) were entered as independent variables into a logistic regression model 
(forward selection) with the presence of a DNAR order as dependent variable. 
For the ordinal variables (e.g. life expectancy), we created dummy variables 
for each of the corresponding levels (e.g. < 3 months, 3 - 1 2 months) and took 
the most preferred state as reference for the analysis (e.g. life expectancy > 12 
months). Interaction between the independent variables in the model was 
investigated. The effect size of the studied characteristics was expressed in 
odds ratios (OR) and 95% confidence limits (CL). A level of p < 0.05 was con
sidered statistically significant. 

RESULTS 

A total of 470 patients were included in the study (243 women and 227 men). 
The median age (SD) was 59 years (17). Fifty-eight patients (12%) had a 
DNAR-order; in 52 patients these orders indicated to withhold also other 
types of treatment, whereas 6 only concerned withholding resuscitation. The 
mean time (SD) between hospital admission and issuing a DNAR order was 10 
days (13), 14 orders (24%) were established on the first day of admission. 
Twelve (21%) of the 58 patients with a DNAR order died during admission, 29 
(50%) returned to their home, and 17 (29%) went to a nursing home. 
Increasing age was significantly associated with the presence of a DNAR 
order, gender was not (Table 3.1.). 

Patients' preference to have no resuscitation 
Eleven of the 58 patients (19%) with a DNAR order wanted no resuscitation, 
and consequently a DNAR-order was issued. Six of these 11 patients were 
expected to be dependent and to live in a nursing home. Three of these patients 
had a poor survival probability as indicated by a PAM > 5 and PAR > 8, 
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and/or were older than 80 years, and/or had a life expectancy of less than 
three months. One patient was expected to have severe pain or shortness of 
breath and one patient had a relatively good survival probability and pros
pects. 

Morbidities 

The patient's morbidities presented in Table 3.2. are mostly also components 
of the PAM and/or PAR. The morbidities are ranked in order of relative fre
quency associated with a DNAR order. Coma, dependence before admission, 
pneumonia, and dementia, as well as heart failure and malignancies were sig
nificantly associated with the presence of a DNAR order. Morbidities not part 
of PAM and/or PAR (n=167) were grouped and proved to be significantly asso
ciated with the absence of a DNAR order. The prevalence of morbidities asso
ciated with the presence a DNAR order varied. Few patients suffered from 
coma or pneumonia, whereas relativelymany patients had heart failure or 
malignancies. 

Expected probability of survival after resuscitation 

Two patients had a PAM score > 8, and 32 patients had a PAM score > 5 (7%). 
At this cut-off value, the PAM score was significantly associated with the pre
sence of a DNAR order (p < 0.01). Eighty-two patients had a PAR > 8 (17%). 

Table 3.1. Patient characteristics in relation to a do-not-attempt 
resuscitation order (DNAR) 

patients 
n 

470 

no DNAR 
n (%) 

412 (88) 

no DNAR 
n (%) 

58 (12) 

p-value 

Chi square 

gender 
- women 243 211 (87) 32 (13) 

- men 227 201 (88) 26 (12) 0.57 

Age 
- > 80 years 58 39 (67) 19 (33) 

- 71 - 80 years 79 61 (77) 18 (23) 

- 61 - 70 years 88 78 (89) 10(11) 

- < 60 years 245 234 (96) 11 ( 4) <0.01 
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At this cut-off value, the PAR score was significantly associated with the pre
sence of a DNAR order (p < 0.01) (Table 3.3.). The prevalence of DNAR orders 
in patients with an expected poor survival after resuscitation varied: 53 per
cent of the patients with a PAM > 5 had a DNAR order, whereas 27% with a 
PAR > 8 had a DNAR order. 

Prospects without cardiac arrest: estimated life expectancy and quality of life 

The majority of patients (n=398; 85%) had an estimated life expectancy of 
> 12 months, given that no cardiac arrest would occur. The frequency of 
DNAR orders increased from 4% for patients who were expected to live > 12 
months to 68% for patients expected to live < 3 months. Physicians expected 
that 182 patients (39%) would have moderate to severe pain or shortness of 
breath after discharge. The frequency of DNAR orders increased from 5% for 
patients who were expected to have no pain or shortness of breath to 33% for 
patients expected to suffer from severe pain or shortness of breath. The physi
cians expected that 180 patients (38%) would be dependent in daily life after 
discharge. The frequency of DNAR orders increased from 2% for patients who 
were expected to be not dependent to 5 1 % for patients expected to live 
dependently in a nursing home (Table 3.4.). 

Table 3.2. Relative frequency of morbidity and dependence in relation 
to a do-not-attempt resuscitation order (DNAR)* 

score 

patients 
n 

470 

no DNAR 
n (%) 

412 (88) 

no DNAR 
n (%) 

58 (12) 

p-value 

Chi square 

Coma PAM 3 1 (33) 2(67) 0.04** 
Liver cirrhosis PAM 4 2(50) 2(50) 0.07** 
Dependence PAM/PAR 20 10 (50) 10 (50) <0,01 
Pneumonia PAM/PAR 23 14(61) 9 (39) <0.01 
Dementia 30 19 (63) 11 (37) <0.01 
Oliguria PAM 7 5(71) 2 (29) 0.18** 
Creatinine > 130 mmol PAM/PAR 31 23 (74) 8(26) 0.18 
Heart failure PAM 60 45 (75) 15 (25) <0.01 
Myocardial infarction PAM/PAM 17 13 (76) 4(24) 0.15 
Sepsis PAM/PAR 32 25 (78) 7(22) 0.08 
Malignancies PAM/PAR 115 93 (81) 22(19) 0.01 
Stroke PAM 65 54 (83) 11 (17) 0.22 
Hypotension PAM 13 11 (85) 2(15) 0.73 
Angina Pectoris PAM 40 36 (90) 4(10) 0.63 
S3 gallop PAM - - : - •-' 
Mechanical ventilation PAM - - - -
Other Morbidities 167 161 (96) 6 ( 4) <0.01 

* The total number of morbidities is more than the total of patients, because of more than one 
morbidity per patient. ** Fisher exact test. - did not occur. 
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Independent factors explaining the presence of a DNAR order 

After entering the univariately identified variables with a p-value < 0.20 into 
a logistic regression model, a reduced life expectancy, dependency after dis
charge and older age proved to be independently associated with the presence 
of a DNAR order (Fig 3.1.). We could not demonstrate that (a) individual mor
bidities, (b) the multi-morbidity scores PAM and PAR indicating expected sur
vival probability after resuscitation and (c) pain or shortness of breath were 
independently associated with a DNAR order. 

Table 3.3. Expected probability of survival in relation to a do-not-
resuscitation order (DNAR) 

Pre arrest 
morbidity scores 

patients 
n 

470 

no DNAR 
n (%) 

412 (88) 

no DNAR 
n (%) 

58(12) 

p-value 

Chi square 

PAM 
- > 5 
- < 5 

- >8 
- < 8 

PAR 
- > 8 
- < 8 

32 
438 

15 (47) 
397 (91) 

17 (53) 
41 ( 9) <0.01 

2 
468 

1 (50) 
411 (88) 

1 (50) 
57(12) 0.23* 

82 
388 

60 (73) 
352 (91) 

22 (27) 
36 ( 9) <0.01 

* Fisher exact test 

Table 3.4. Prospects (estimated life expectancy and quality of life) after 
discharge in relation to a do-not-resuscitation order (DNAR) 

patients 
n 

470 

no DNAR 
n (%) 

412 (88) 

no DNAR 
n (%) 

58 (12) 

p-value 

Chi square 

Life expectancy 
- < 3 months 
- 3 to 12 months 
- > 12 months 

Pain or shortness of breath 
- severe 
- moderate 
- none 

Dependence after discharge 
- in a nursing home 
- at home 
- not dependent at home 

37 
35 

398 

33 
149 
288 

63 
117 
290 

12 (32) 
17 (49) 
86 (96) 

22 (67) 
117 (78) 
273 (95) 

31 (49) 
98 (84) 

283 (98) 

25 (68) 
18(51) 
15 ( 4) 

11 (33) 
32 (22) 
15 ( 5) 

32 (51) 
19 (16) 
7 ( 2) 

<0.01 

<0.01 

<0.01 
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The odds ratio (OR) for the presence of a DNAR order increased with a 
decrease in life expectancy up to an OR of 37 (95% CL 14 - 107) for an esti
mated life expectancy of less than three months. The odds ratio for the pre
sence of a DNAR order increased with an increase in level of dependence up to 
an OR of 13 (CL 4 - 4 1 ) for patients estimated to live dependently in a nursing 
home. The odds ratio for the presence of a DNAR order increased with an 
increase in age up to an OR of 4 (CL 2 - 12) for patients > 80 years. Interactions 
could not be demonstrated. 

Estimated life expectancy 

< 3 months (37) 
3 - 12 months (35) 
> 12 months (398)" 

Dependence after discharge 
nursing home (63)_ 

dependent at home (117) 
independent at home (290) 

Age 
> 80 years (58) 

71 - 80 years (79)" 

61 -70 years (88) 

60 years (245)" 

0.1 

— • — - ^ 

(reference) 

• — 

(reference) 

—• 

• 

(reference) 

i i i i i i 1 1 1 

f 
-

i i i i i ' I ' i i i I M l , 

10 100 
loo linear scale 

Figure 3.1. Independent factors associated with a do-not-resuscitate order: 
results from logistic regression analysis 

odds ratio and 95% confidence intervals 

Withholding resuscitation 



DISCUSSION 

In this study, the patient's prospects without a cardiac arrest (estimated short 
life expectancy and dependency) and, to a lesser extent, older age had an 
important independent impact on the presence of a DNAR order. The expec
ted survival probability after resuscitation appeared to have no independent 
influence on such orders. Nineteen percent of patients with a DNAR order 
autonomously decided to want no resuscitation in case of a cardiac arrest. In 
90% of the patients with a DNAR-order, also other types of invasive treat
ments were withheld. 

Methodology 
The findings are based on a review of medical records in our hospital, and 
show the main determinants of DNAR orders in daily clinical practice. 
However, our findings do not show the deliberations during the decision 
making process between doctors or between doctors and patients about 
expected survival probability and estimated prospects. No doubt, there will be 
subtle differences between the formal considerations evaluated in this study 
and the informal arguments used in these deliberations. Still, the medical 
records are likely to reflect the most important issues. It is our clinical expe
rience, that our doctors generally do not discuss a DNAR-order with patients 
if their prognosis is reasonable or good. Consequently, if these patients had 
not brought up their preference against resuscitation themselves, their hidden 
preference remained unknown and was as such not marked in the records. We 
did not interview the patients and we have thus no data on the prevalence of 
the unexpressed preferences. The subject of unknown preferences is very 
interesting, but was beyond the scope of our study. 

In clinical practice, life expectancy and quality of life are important para
meters in judgements of the potential benefits and burdens of a treatment. 
Such prognostic indicators are used by clinicians on a daily basis, but rather 
informally. For the purpose of the study, we made these concepts more expli
cit and had to make arbitrary choices. There is no generally accepted defini
tion of quality of life, although there is consensus that the physical, emotio
nal and social well being are important. For this study, however, we did not 
include psychosocial aspects. We concentrated on the aspects of physical con
dition and level of self care. Which psychosocial aspects play a role in deci
sions about resuscitation and differences in preferences between doctors, 
nurses, patients and their partners should be further investigated (Chapter 7). 

The PAM and PAR scores are recommended to objectify the survival proba
bility and their use in clinical decision making is suggested. Estimates by our 
doctors could have been another possibility to estimate the survival proba
bility after resuscitation. However, it is suggested that doctors estimate the 
survival not better than can be expected by chance alone. In that respect, we 
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had no real alternatives to estimate the survival probability. Concerning the 
generalizability of this study, it is suggested that in the United States the 
autonomy of patients is emphasized, whereas in the United Kingdom the 
emphasis is on reducing inappropriate resuscitations, with less weight on the 
patient autonomy. 17>18 Results of studies in this field can thus reflect a certain 
medical culture and the impact of expected survival probability and estima
ted prospects on the presence of DNAR orders in our study may not be the 
same in other countries, or in other hospitals. 

Results 

We showed that DNAR orders were relatively frequently issued in patients 
with coma or liver cirrhosis. However, few patients suffered from these disea
ses. Consequently, the impact on the general survival probability of patients 
by withholding resuscitation in case of these morbidities, as suggested in the 
literature, will be small.19 Another study showed that patients with AIDS or 
(lung) cancer were more likely to receive a DNAR order than patients with cir
rhosis or congestive heart failure, despite the fact that all these patients had 
a similar prognosis.20 We could not demonstrate such inequities based on 
disease labels in our population. 

In multivariate analysis, DNAR orders were not independently associated 
with the expected survival probability after resuscitation, as estimated by the 
PAM and PAR. Based on the findings, one might hypothesize that a reason
able probability of survival after resuscitation is considered irrelevant for 
doctors if the patients ' prospects without a cardiac arrest are already poor. In 
turn, if the prospects without cardiac arrest are reasonable, one might be wil
ling to accept a poor chance of survival in case of resuscitation. An example 
of such a situation is a patient with heart failure waiting for a heart t rans
plantation. 

We observed a difference in risk classification between PAM and PAR. Only 
two patients were identified as high risk patients for poor survival by a PAM 
> 8 (< 1%) and 32 (7%) as high risk patients by a PAM > 5. In contrast, the PAR 
score identified 82 (17%) as high risk. In an additional analysis, we found that 
the PAM and PAR at the cut-off scores agreed in only 18 (16%) of 114 cases 
(32+82). The difference in risk classification is unacceptable if these scores 
should be really used for clinical decision making: what can be decided if 
patients are identified as high risk by one score, but not by the other score? A 
recent report shows that the PAM and PAR failed to predict the survival of 
patients being resuscitated.16 Based on the univariate results in our study, we 
speculate that if high PAM and PAR scores are the reason to withhold resusci
tation, these scores cannot per definition predict survival in patients who are 
resuscitated, because these patients will be selected for a DNAR order and not 
for resuscitation. 
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Not all of our patients with poor prospects had a DNAR order. For example, 
32% of the patients with a life expectancy of less than 3 months had no DNAR 
order. We do not judge this policy, because the trade-off between life expec
tancy and quality of life involves considerable value judgements which may 
differ between doctors, or between patients and doctors, and there are no 
rules in this matter. The influence of older age on the presence of DNAR 
orders may indicate that there are perceived medical limits to high technolo
gy near the end of life,21 or that older age was used as an indicator of survi
val probability.22 

The percentage of patients who autonomously decided to want no resusci
tation (19%) is within the range of the 12 to 25% reported in other studies.9 '2 3 

It should be noted that most of these patients had a poor survival probability 
or poor prospects. However, there was one patient with a favourable prognosis 
who decided to want no resuscitation. Of course, it is the patient's right to 
take an autonomous decision, but he or she may have had wrong expectations 
about possible outcomes of resuscitation, or may have ignored information 
about the future. Therefore, it should be verified that patients receive appro
priate information and are well informed about the survival probability. 
Estimating these probabilities can be difficult,7 and the performance of the 
current prediction scales remains uncertain. 

We conclude that resuscitation is currently considered inappropriate on the 
basis of the patients ' poor prospects without resuscitation. Expected survival 
probability after resuscitation does not seem to play an important role. 
However, resuscitation can occur in patients with good or poor prospects and 
future decisions about DNAR orders can be improved by information from 
new instruments for the estimation of survival probability after resuscitation. 
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ABSTRACT 

Cardiopulmonary resuscitation should only be applied if it is effective, useful 
and not harmful. The survival probability after resuscitation may be more 
accurately estimated by the occurrence in time of the pre-arrest morbidity of 
patients. 

Methods 

Medical records of resuscitation patients were reviewed. Pre-arrest morbidity 
was established by categorizing the medical diagnoses according to three 
functional time frames: before admission, upon admission and during admis
sion. Independent indicators for survival after resuscitation were identified 
through a logistic regression model. The effect sizes were expressed in odds 
ratios (OR) with their 95% confident limits (CL). 

Results 

553 resuscitation patients were included in the study, median age 68 years 
(range 18 98 years); 22% survived up to hospital discharge. Independent risk 
factors for lower survival rates were age > 70 years (OR 0.6, CL 0.4 - 0.9), 
stroke before admission (0.3, CL 0.1 - 0.7) and renal failure before admission 
(OR 0.3, CL 0.1 - 0.8), and congestive heart failure during admission (OR 0.4, CL 
0.2 - 0.9). Indicators for higher survival rates were angina pectoris before 
admission (OR 2.1, CL 1.3-3.3) and ventricular dysrhythmia as main diagnosis 
upon admission (OR 11, CL 4.1 - 33.7). Based on the logistic regression model, 
17% of our resuscitation patients (n=96) was identified as having a high risk for 
a poor outcome (< 10% survival probability). 

Conclusions 

The time of pre-arrest morbidity has a prognostic value for the survival after 
resuscitation. Patients at risk for a poor survival can be identified upon or 
during admission. Although decisions will not be made by the model, its 
information can be useful for doctors in discussions about the patient's prog
nosis. 
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Doctors have no responsibility to provide futile or unreasonable care,1 thus 
cardiopulmonary resuscitation should only be applied if considered effec
tive,2 '3 useful and not harmful.4 By excluding patients with an expected poor 
survival also resources can be saved,5 although resuscitation should not be 
withheld just for mere financial reasons. With the exception of a zero survi
val,3 there is no consensus about what futile care implies.6 In case of a zero 
survival a doctor can withhold resuscitation, even when a patient or family 
insists. If the survival probability is not zero, discussions with patients are 
needed about the trade-off between the survival probability and the quality 
of life after resuscitation. The patients ' preference for resuscitation is influen
ced by information about the survival probability.7 However, is it possible to 
give patients an accurate estimate of this probability? It is, for example, sug
gested that some doctors can make no better predictions than is to be expec
ted by chance alone.8 

Formal decision rules could support decisions about resuscitation, but for 
ethical and statistical reasons doctors and patients remain the decision 
makers, and rules are not decisive. Unfortunately, the current decision aids 
have failed to predict survival.9 In agreement with the l i terature,9 - 1 8 these 
decision aids consider the age of the patient, the level of self care and presence 
or absence of morbidity before resuscitation. The fact that morbidities occur 
over time is not considered. This time can be divided in three functional time 
frames: morbidity before admission, morbidity as reason for hospital admis
sion, and morbidity emerging during admission. The distinction is clinically 
relevant as ideally a do-not-attempt-resuscitation order should be discussed 
with every patient upon admission, and adjusted after clinical relevant chan
ges in health. As yet, no data are available about the prognostic relevance to 
identify these time frames. In view of the need to support doctors in their 
decision making process, our objective was to identify risk factors for a poor 
survival in relation to the dynamics of pre-arrest morbidity. 

PATIENTS AND METHODS 

We studied cardiac arrests in the Academic Medical Center (tertiary care hos
pital, 1030 beds; annually 26,000 admissions) between June 1988 and 
December 1994. The 24-hours resuscitation team consisted of an anesthesio
logy resident, a cardiology resident and an anesthesiology nurse. The team 
provided Advanced Life Support to patients on all nursing wards and in the 
emergency room, according to a protocol based on the guidelines of the 
American Heart Association and the European Resuscitation Council. Basic 
Life Support was initiated by ward nurses. The hospital policy is to always 
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initiate resuscitation in case of cardiac arrest, unless a do-not-attempt-resus-
citation-order is present. Cardiopulmonary resuscitation was defined as the 
application of artificial ventilation and external chest compressions after con
firmed loss of palpable pulse or immediate defibrillation after confirmed ven
tricular fibrillation. 

The study cohort consisted of all consecutive patients of 18 years and older 
with an in hospital cardiac arrest and an attempted resuscitation by the resus
citation team. We excluded patients with (a) an out-of-hospital cardiac arrest, 
and (b) a second and subsequent cardiac arrest during the same admission. 
The study protocol was approved by the medical ethics committee. 

The calls for the resuscitation team were identified through automatically 
recorded tapes at the central hospital telephone switchboard. After each call, 
the resuscitation team completed a detailed standard form. Medical records of 
resuscitation patients were evaluated by two reviewers. Patient charac
teristics included age, sex and functional status before admission. Medical 
diag-noses were defined as relevant if the medical records marked them as a 
significant problem without setting strict quantitative criteria for severity of 
illness. The medical diagnoses were coded and clustered according to the 
International Classification for Diseases (ICD-9). Cardiac disorders were def
ined as ICD-9 codes 391 to 429, pulmonary embolism (415) was excluded. All 
other codes, 415 included, were classified as 'noncardiac'. 

Time frames 

Before hospital admission patients can have one or more morbidities, the 
main indication for admission will be determined by one of these. During 
admission new morbidities may develop, and accordingly, we categorized the 
medical diagnoses in three functional time frames: morbidity before admis
sion, main morbidity on admission and new morbidity during admission. 
Morbidities before admission included all active disorders which required 
treatment (e.g. cancer), as well as inactive disorders with expected late effects 
present in the year before admission (e.g. myocardial infarction). As main 
morbidity on admission, we selected one morbidity as the primary admission 
diagnosis. New morbidities during admission were defined as emerging dis
orders occurring from the day of admission up to 24 hours before the cardio
pulmonary arrest. Morbidities developing within 24 hours of the arrest were 
expected too acute to be of influence to a do-not-attempt-resuscitation order. 

All morbidities were analyzed, but only presented if their prevalence was > 
1% or if previous studies indicated a relationship with the outcome after 
resuscitation; outcome was survival at the time of hospital discharge. 

Statistical analysis 

Differences in survival associated with patient characteristics and morbidities 
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before, upon and during admission were analyzed with the Chi-square statis
tic, and expressed in relative risks (RR) with 95% confidence limits (CL). In 
multivariate analysis, all morbidities associated with the outcome after resus
citation with a p-value < 0.20 at the univariate level, as well as the patient 
characteristics were entered into a logistic regression model. We used the out
come on discharge (death or survival) as dependent variable (software SPSS 
6.1.1). Significant independent explanatory factors were identified by bac
kward elimination. The effect sizes were expressed in odds ratios (OR) with 
their 95% confident limits (CL). Interaction was investigated between the 
main factors and a biological plausible subset of comorbidities. Calibration of 
the model was assessed with the Hosmer-Lemeshow goodness of-fit test. This 
test compares observed and expected frequencies of the outcome in groups 
based on the values of the estimated probabilities, using the logistic model. 
Additionally, we plotted a calibration curve comparing the observed percen
tages of survival and the estimated probabilities by the logistic model. Results 
were statistically significant with values of p < 0.05. 

RESULTS 

The resuscitation team received 1398 emergency calls which included: true 
cardiopulmonary arrests (n= 850), respiratory arrests only (n=182), and medi
cal emergencies for which resuscitation was not required (n= 366). From the 
850 patients with cardiopulmonary arrests, we excluded from the analysis: 
patients declared dead upon arrival of the team (n=ll) , those with the age < 18 
years (n=63), patients after out-of-hospital cardiopulmonary arrest ongoing 
into the emergency room (n=170), and second or later arrest in one and the 
same patient (n=48). The medical records of 5 patients could not be traced. 
A total of 553 resuscitation patients entered the study, 317 men and 236 
women with a median age of 68 years (range 18-98 years). Up to hospital dis
charge 120 patients (22%) survived. No association was found between gender 
and survival. Patients up to the age of 70 years (n=287) were more likely to sur
vive than older patients (n=266) (25% vs. 18%, RR 1.4, CL 1.0 - 2.0). Patients 
who were functionally independent before admission (n=494) were nearly 
twice as likely to survive as those who were functionally dependent (n=59) 
(23% vs. 12%, RR 1.9, CL 0.9 - 3.9). 

Morbidities before admission 
There was no difference in survival associated with the presence or absence of 
morbidity before admission (22% vs. 22%). When morbidities were present 
before admission, significant differences in survival existed between the mor
bidities. Survival was significantly higher in patients with only a cardiac 
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morbidity than in those with only noncardiac or combined cardiac and non-
cardiac morbidities (30% vs. 17%, RR 1.8, CL 1.3 - 2.4). Particularly angina 
pectoris was associated with a relatively high survival (30%) (Fig 4.1.). No 
survival was found in noncardiac morbidities like AIDS, gastrointestinal 
bleeding, pneumonia, psychiatric disorders, and sepsis. A relatively low sur
vival (< 10%) was found in case of cirrhosis (10%), renal failure (9%), stroke 
(9%) and transient ischemic attacks (TIA, 8%). Morbidities with a poor survi
val showed a low prevalence and consequently wide confidence limits (e.g. 
sepsis). This with the exception of renal failure and stroke. 

Main morbidity on admission 
A few morbidities which were the indication for hospital admission were sig
nificantly associated with survival after resuscitation. Survival with a cardi
ac morbidity on admission was significantly higher than with a noncardiac 
morbidity (29% vs. 15%, RR 2.0, CL 1.4 - 2.7). A relatively high survival was 
observed in case of angina pectoris (37%) and ventricular dysrhythmia (70%) 
(Fig 4.2.). A relatively low survival was found in noncardiac morbidities, such 
as an aortic aneurysm (6%). No survival was observed in AIDS, chronic 
obstructive pulmonary disease (COPD), gastrointestinal bleeding, liver or 
pancreas disorders, pneumonia, or psychiatric disorders. 

New morbidities during admission 
During admission 47% of the patients developed a new morbidity. Survival 
was significantly higher without than with a new morbidity (30% vs. 13%, RR 
2.4, CL 1.6 - 3.4). Survival between new cardiac morbidity or new noncardiac 
morbidity was not significantly different (18% vs. 22%, RR 0.81, CL 0.5 - 1.3). 
Congestive heart failure occurred relatively frequent during admission, and 
was significantly associated with low survival (< 10%, Fig 4.3.). Low survival 
was also observed with emerging noncardiac morbidities, such as gastro
intestinal disorders and bleeding (9%), renal failure (5%) and sepsis (8%). 

Independent factors explaining outcome 
When all univariately identified (co)morbidities (p value < 0.20), and patient 
characteristics (sex, age and functional status before admission) were entered 
into a multivariate logistic regression model, six factors turned out to be inde
pendently associated with survival (Table 4.1.). An age of 70 years and older, 
stroke and renal failure before admission, and congestive heart failure during 
admission were independently associated with a lower probability survival, 
while angina pectoris before admission and ventricular dysrhythmia as main 
admission diagnosis were associated with a higher probability survival. 

We could not demonstrate significant interactions between the different fac
tors. The Hosmer Lemeshow goodness-of-fit statistic was not significant 
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Figure 4.1. Morbidity before admission in relation to survival after resuscitation 
Morbidities before admission included all active disorders requiring treatment, and 
inactive disorders with expected late effects. Differences in survival associated with 
morbidities before admission were expressed in relative risks (RR) with 95% 
confidence limits. Morbidities with a poor survival showed a low prevalence and 
consequently wide confidence limits (e.g. sepsis). This with the exception of renal 
failure and stroke. 
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Figure 4.2. Main morbidity upon admission in relation to survival after resuscitation 
As main morbidity upon admission we selected one pre-existing morbidity as the 
reason for hospital admission (primary admission diagnosis). Differences in survival 
associated with main morbidities upon admission were expressed in relative risks (RR) 
with 95% confidence limits. A relatively high survival was specifically observed in 
case of angina pectoris (37%) and ventricular dysrhythmia (70%). 
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Figure 4.3. New morbidity during admission in relation to survival after resuscitation 
New morbidities during admission were defined as emerging disorders from the day of 
admission up till 24 hours before the cardiopulmonary arrest. Morbidities developing 
within 24 hours of the arrest were considered too acute to be of influence to a do-not-
attempt-resuscitation order. Differences in survival associated with new morbidities 
during admission were expressed in relative risks (RR) with 95% confidence limits. 
Survival was significantly higher when no new morbidity developed than when a new 
morbidity emerged (30% vs. 13%). 
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(p = 0.70), indicating a well calibrated model. The calibration curve compared 
the observed percentages of survival and the estimated probabilities, using 
the logistic model (Fig. 4.4.). The figure shows that the predicted survival was 
30% or less in the great majority of patients (87%). In this subgroup we found 
a close concordance between the observed survival percentages and the pre
dicted survival probabilities. Ninety-six patients (17%) fell in the subgroup of 
an estimated survival of 10% or less. In this low-probability group, 6 patients 
(6%) survived up to discharge from the hospital.With a predicted survival pro
bability of more than 30% (13% of the patients), the prediction model became 
less certain. 

Table 4.1. Patient characteristics and morbidity patterns explaining 
survival after cardiopulmonary resuscitation: logistic 
regression model 

no of no odds 95% 

patients survived (%) ratio CL# 

p-value* 

553 120 (22%) 
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Figure 4.4. Calibration curve comparing the observed percentages of survival 
grouped by the estimated probabilities 

Vertical bars represent the percentage of resuscitation patients in each decile of 
estimated probability. The dots are the observed probabilities of survival in each 
decile of the estimated probabilities by the model. The line of identity (x=y) reflects 
perfect prediction: observed outcome equals estimated probability. 

DISCUSSION 

Together with other considerations, decisions whether or not to attempt resus
citation also concern the probability of survival, but predictions about sur
vival are difficult to make.8'9 To support the decisions, we studied pre-arrest 
morbidity related to the time of occurrence to provide more detailed informa
tion. The general survival in our patient group was 22%. Risk factors for poor 
survival were older age of the patient, stroke and renal failure before admis
sion (OR 0.6, 0.3, 0.3 respectively) and congestive heart failure during admis
sion (OR 0.4). Indicators for a relative good survival were angina pectoris 
before admission and ventricular dysrhythmia as reason of admission (OR 2.1, 
11.0). These morbidities had no detectable influence on the outcome when 
occurring in the other time frames. 
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Patients without new morbidities during admission fared better than those 
with new morbidities (RR 2.4). In general and for specific diseases, it can thus 
be relevant to make a distinction in the time of occurrence of morbidities. 

Based on this distinction, 17% of our patients (96/553) could be identified 
as a high risk group for a poor outcome (< 10%) before resuscitation. Six of 
these patients (6%) survived up to hospital discharge. There is no clinical and 
scientific consensus about the remotest probability of survival when resusci
tation is no longer worthwhile to undertake, except the probability of zero.2' 3 

Our study shows also that some patients can survive against all odds. This 
does not mean that our information is worthless for clinical purposes. 
Probabilities offer useful information for doctors, in discussions about the 
prognosis of patients, and also to elicit patient preferences for resuscitation.7 

However, solely the use of probabilities as binary predictors for making treat
ment decisions for individual patients can be misleading, even when the 
model performance is overall good.19 Although remote, there will always be 
a chance that patients survive. Furthermore, it should be realized that models 
are useful for the description of groups of patients, but that their performance 
may vary considerably for the individual patient. Consequently, decisions 
purely based on models must be approached with caution. 

Our study concentrated on adult patients with specific diagnoses, a popu
lation which can generally be found in hospitals. For this reason patients with 
a cardiac arrest outside the hospital were excluded, because they are a dif
ferent target group and their determinants of survival are not primary related 
to pre-arrest morbidity. We also excluded patients with multiple cardiac 
arrests. Their clinical history is complex (multiple ICU admissions, mecha
nical ventilation, coma), and the outcome depends on this history. This is an 
important group of patients, but different from the others, and should receive 
separate research attention. Patients who also were excluded in our study are 
for example trauma patients or children. If other studies give also no infor
mation about the probability of survival of these patients, resuscitation is to 
be recommended if a cardiac arrest occurs. 

We did not consider acute morbidities which occur within 24 hours before 
cardiac arrest. In our hospital, decisions not to attempt resuscitation are taken 
after ample deliberation by senior doctors who are only present during the 
day. Furthermore, it is our clinical experience that in acute situations, such as 
severe hemorrhage, one does not withhold resuscitation but attempts to save 
the life of the patient even when the chances of success are known to be 
remote. If the patient survives such an event, resuscitation in case of recur
rence of the hemorrhage is discussed. Therefore, it is reasonable to consider 
these acute events of little or no influence on resuscitation decisions. We did 
not set specific criteria for the severity of illness. It is beyond doubt that this 
is a highly clinically relevant issue and can further precise our estimates, but 
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there are no well accepted severity classifications for every disease. 
When studying medical records, it is also difficult to categorize patients in 

such classifications, if they exist. Furthermore, such an exercise would have 
led to many subgroups of patients and would have diminished the statistical 
power to detect relevant differences in outcome. It remains unclear how other 
authors have dealt with the aspect of severity of illness.24-25 Apart from this, 
some discriminative power may have been lost by distinguishing time frames. 
That is, the identified risk factors were highly prevalent and less frequent 
potential risk factors may have remained undetected due to their low preva
lence in some time frames, e.g. sepsis. This may specifically be the case for 
new morbidities which occurred during admission. 

Our idea to study pre-arrest morbidity is not unique, but differentiation of 
pre-arrest morbidities in relation to time frames is, to our knowledge, a new 
approach. Others used for the prediction of the outcome information of clini
cal events during or after resuscitation,20-23 or focussed on its immediate suc
cess.24 By design, models which use information during or after resuscitation, 
have little meaning for decisions about resuscitation, which take place before 
cardiac arrest. George et al.,25 proposed a Pre-Arrest Morbidity index to pre
dict the outcome. However, they measured the pre-arrest morbidity rather 
static in terms of presence or absence of morbidity. A recent study by Ebell et 
al. showed that different models, based on static evaluation of pre-arrest 
morbidity, failed to predict the survival after resuscitation.9 So far, our model 
particularly explains poor outcome after resuscitation, but to be accepted as a 
decision model more research is needed in terms of reliability, and discrimina
tive ability, as well as internal and external validity19 

Some risk factors in our study are known, but stroke and congestive heart 
failure were previously considered weak predictors.18 This may illustrate the 
effect of whether a distinction is made between time frames. In our study, for 
example, congestive heart failure was no risk factor as pre-admission morbi
dity or morbidity on admission, while it was a potent risk factor when emer
ging during admission. It is likely that if we had considered the total occur
rence of congestive heart failure over the three time frames, the prognostic 
value of heart failure during admission would have been 'diluted', and conse
quently we would have reported similar results as other authors. 

Cardiac morbidity before admission and upon admission was associated 
with a nearly twofold higher survival than in noncardiac morbidity (RR 1.8 
and 2.0). During admission, survival in case of cardiac morbidity equalled 
that of noncardiac morbidity. The 'advantage', in terms of survival, of having 
a cardiac morbidity thus depends on the time frame. This may be caused by a 
lower incidence of ischemic cardiac diseases during admission than in the 
other time frames, and/or by a relatively acute onset in this phase. 
There are many competing arguments why patients with cardiac morbidities 
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fare better after resuscitation than those with noncardiac morbidities, such as 
the difference of initial heart rhythm at cardiac arrest, monitoring before car
diac arrest, or severity of illness. It would be of interest to investigate these 
arguments in subgroups of patients. 

In this study, we demonstrated that cardiac arrest occurs in a heterogeneous 
group of hospitalized patients and that we can make inferences about the out
come after resuscitation in relation to morbidities in different time frames. 
Ideally a do-not-attempt-resuscitation order should be discussed with every 
patient upon admission, and adjusted after clinical relevant changes in his of 
her health. Our model is not a decision rule which replaces such a discussion. 
When deciding upon a do-not-attempt-resuscitation order, decision makers 
may feel discomfort with prognostic information, particularly when the chan
ce of survival is small but not zero. For a balanced decision additional aspects 
as quali ty of life and pat ient preferences must also be considered.26 

Nevertheless, the decisions will be made with more confidence if the informa
tion on survival after resusci-tation is improved. Our model based on time 
frame dependent morbidities may give such supportive clinical information. 
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ABSTRACT 

Survival after resuscitation is associated with various degrees of neurologic 
sequelae. The most favorable outcome is regarded as a life without neurologic 
impairment, the worst outcome is a vegetative state. Although neurologic 
impairments may affect the patients' quality of life, the two parameters are 
not synonymous; quality of life plays an essential role in the decision making 
about resuscitation. We elaborated on the concept of quality of life, the 
International Classification of Impairments, Disabilities and Handicaps 
(ICIDH), and the current state of measuring health outcomes after resuscita
tion. In particular, we discussed the use of the generally advised Glasgow-
Pittsburgh Outcome Categories and Overall Performance Categories to evalu
ate the outcome after resuscitation. The conclusions are that given the multi
dimensional aspects of quality of life, quality of life after resuscitation is 
generally not well evaluated and that clear statements about the quality of 
life after resuscitation cannot, for the time being, be given. 
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Evaluation of outcome after cardiopulmonary resuscitation traditionally 
focusses on survival.1 However, survival can be associated with various 
degrees of neurologic sequelae.2 - 9 The most favorable outcome is regarded as 
a life without neurologic impairment and the worst is a vegetative state. 
Between these extremes we find a broad spectrum of health outcomes. 
Although neurologic impairment may considerably affect the patients ' quality 
of life, neurologic outcome and quality of life are not synonymous and quality 
of life thus plays an important role in the evaluation of the success of resus
citation. 

Defining quality of life 

There is no generally accepted definition of quality of life.10 Quality of life is 
much broader than health alone and includes economic and environmental 
issues.1 1 Medical research has focussed on what is called "health-related 
quality of life". This includes functioning and wellbeing.1 2 '1 3 The lack of a 
clear definition of quality of life reflects the complexity of the concept. Rigid 
limitation by definitions will restrict refinement of the concept,10 and further 
development is to be expected. However, quality of life cannot be considered 
a nebulous concept. It is rooted in the WHO definition which specifies that 
health is a state of total physical, emotional and social wellbeing, and not 
merely the absence of disease or infirmity1 4 

Quality of life domains 

The identified attributes of quality of life are clustered in domains. There is 
consensus that the evaluation of quality of life should comprise at least the 
domains of physical, psychological and social functioning.15-16 The physical 
domain contains physical complaints, and the capability to perform activities. 
Complaints can be symptoms (pain, nausea), whereas activities concern a 
wide range of aspects like mobility and eating. 
Cognitive functioning (memory, orientation), and emotions (anxiety, depres
sion) are elements of the psychological domain. The extent and the quality of 
social contacts and activities (work, hobbies) are aspects of social function. 

Although quality of life can only be measured by its attributes, and not 
directly; asking the patient the global question "how would you rate your 
present quality of life" is still considered of value.1 7 The patients ' answer is 
assumed to reflect an implicit overall weighing of all perceived factors which 
influence wellbeing, some of these factors in an individual patient may not be 
known to the researcher. The general idea behind this question is that 'the 
whole is more than the sum of parts ' , but the assumed process of weighting 
may be questionable.1 8 
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Impairments, disabilities and handicaps 

In addition to the quality of life model, the WHO has used the international 
classification of impai rments , disabil i t ies and handicaps (ICIDH).19 

Impairments are defects at organ level and abnormalities in body structure, 
for example impaired myocardial perfusion leading to angina pectoris. 
Disabilities are the consequences of impairment at person level, in terms of 
limitation of function, such as a patient who is unable to climb stairs due to 
angina pectoris. Handicaps refer to the consequences of impairment and/or 
disability on social function. For example, a patient may lose his or her job 
due to angina pectoris and lose the inability to climb stairs. The overlap be
tween the ICIDH model and the Quality of Life-model can be explained by the 
fact that both are derived from the WHO definition of health. The ICIDH-
model originates from the biomedical sciences and the Quality of Life-model 
stems from the social sciences. Both models have the ability to assess health-
related aspects which determine the quality of life. 

Judgement and measurement instruments 

It is tempting to evaluate the patients ' quality of life by clinical judgement. 
Although, extreme outcomes (vegetative state) are relatively easy to observe, 
other outcomes such as depression, require a response by the patient. Patients 
are thus the primary source of information regarding their quality of life.20 

To generate quantifiable and reproducible information, quality of life should 
be assessed by questionnaires. These questionnaires consist of one or more 
items, arranged in one or more subscales. These subscales represent the eva
luated (sub)dimensions of quality of life. The questionnaires are regarded as 
measurement instruments and are evaluated for their specific clinimetric pro
perties.2 1 In the evaluation an assessment is made as to whether the questions 
truly reflect the intended health aspects (validity) and generate reproducible 
answers (reliability). Instruments have to be sensitive to measure clinically 
relevant changes over time (responsiveness) and be able to distinguish be
tween different populations (discriminative power). Responsiveness and dis
criminative power determine the clinical validity of the instrument. 

Interpretation of results 

Although instruments generate quanti tat ive information, isolated results are 
meaningless without a reference value or context. For example, a patients ' 
score of 23 on a scale for mental impairment will tell the researcher little, even 
when he knows that the scale ranges from zero to 30. The reason is that 
although data are gathered at an interval level, some instruments may have 
little discriminative power for assessing severity of illness. The interpretion of 
those instruments is at best ordinal or rather dichotomous. For this scale for 
mental impairment, patients with a score of 24 could be considered mentally 
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intact, while patients with a score of 23 or lower could be considered as 
having mental impairments. A change of the cut-off value depends on the 
desired sensitivity and specificity of the instrument. For a useful interpreta
tion of quality of life data in general, scores should be compared between or 
within patient populations to place outcomes in their context. Scores will in 
general differ for gender and age, well evaluated instruments have established 
norm scores for these characteristics. 

Selection of instruments 

When designing a study addressing the quality of life, it should be realized 
that one single instrument does often not cover all objectives. If the aim is to 
compare quality of life across different patients populations, a generic type of 
instrument has to be selected.22 '23 This instrument assesses aspects of quality 
of life which are not related to a specific disease or intervention. An overview 
of generic instruments is presented in Table 5.1. The number of items per 
instrument ranges from 5 to 136, while the number of subdimensions ranges 
from 5 to 12. 

When focussing on the consequences of a specific disorder, disease-specific 
instruments are chosen. Examples of these instruments are given in Table 5.2. 
Disease-specific instruments produce in-depth information on quality of life 
related to specific populations of patients, but comparing results across diffe
rent populations of patients is not possible. To assess specific consequences of 
one part icular aspect of quality of life, like depression or neurologic impair
ment, domain-specific instruments are used. Examples of these instruments 
are given in Table 5.3. Domain-specific instruments only allow comparison 
for the domain under study. Nevertheless, to investigate one single aspect in 
depth (e.g. neurologic impairment), other domains should not be omitted. The 
reason for a broader evaluation is that unexpected, or interrelated effects 
across domains, remain unknown. Domain-specific instruments are thus sup
plementary to generic and disease-specific instruments. 

The choice of instruments for generic instruments may seem exhaustive, but 
the choice in domain and disease specific instruments is limited. The selec
tion of an instrument for a particular study primarily depends on the specific 
goal of that study and the clinimetric properties of the instrument. Secondary 
aspects of feasibility, like the acceptability by patients (number and type of 
questions to answer) and acceptability by researchers, the estimated work
load and financial costs also need to be considered. 

Current state of quality of life assessments after resuscitation 

The literature over the last decade has clearly shown that survivors end up in 
different states of health, and that survival alone is not a sensitive measure for 
successful resuscitation. However, most authors do not incorporate quality of 
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life in their outcome measures. When comparing studies in which some qua
lity of life aspects are reported, there is little uniformity in terminology, evalu
ated domains, and outcome. 

Table 5.1. Generic instruments for quality of life, assessment and 
subscales or domains2433 

items administration/ subscales/domains 
assessment 

Sickness Impact Profile2 136 patient, 
caregiver 
or interviewer 

sleep, emotional behavior, body care & 
movement, home management, mobility, 
social interaction, ambulation, 
alertness behavior, communication, 
work, recreation & pastimes, eating 

McMaster Health Index Questionnaire25 59 patient mobility, self-care, communication, 
global physical functioning', general 
well being, work/social role functioning, 
social support, global social functioning, 
self esteem, critical life events, global 
emotional functioning 

Quality of Well-Being Scale26 50 interviewer self-care, mobility, institutionalization, 
social activities, various symptoms or 
problems 

Nottingham Health Profile27 

SF 36 Health survey^ 

45 patient 

36 patient/ 
interviewer 

physical mobility, emotional reactions, 
social isolation, pain, energy, sleep 

physical functioning, mental health, 
pain, general health, vitality, social 
activities (physical or emotional pro
blems), role functioning (emotional 
problems) 

MOS 20/2429 24 patient physical functioning, mental health, 
pain, social functioning, role 
functioning, perceived health (MOS 
24: vitality) 

SF 12 Health survey30 12 patient physical functioning, mental health, 
pain, general health, vitality, social 
activities (physical or emotional 
problems), role functioning (emotional 
problems) 

COOP31 

Euroqol32 

9 patient physical fitness, mood, social 
activities, general health, change in 
health, pain, overall quality of life 

6 patient mobility, self-care, daily activities, 
family and leisure, pain/other com
plaints, mood 

Quality of Life Index33 5 interviewer activity, daily living, health, support, 
outlook 
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Table 5.2. Disease-specific instruments for quality of life, assessment 
and disorder3439 

items administration/ 
assessment 

disease 

Seattle angina questionnaire34 19 patient 

Frenchay Activity Index35 15 patient 

Rose chest pain questionnaire36 7 interviewer 

London Handicap Scale37 7 patient 

Glasgow - Pittsburg Cerebral and 2 interviewer 
Overall Performance categories38 

New York Heart Association (NYHA) 1 interviewer 
classification39 

angina pectoris 

stroke 

angina pectoris 

chronic morbidities 

cardiac arrest 

coronary artery 

Table 5.3. Instruments for specific domains of quality of life, 
assessment and domains4 0 4 6 

items administration/ 
assessment 

domain 

Mini mental State Examination40 30 interviewer mental functioning 

Center for Epidemiologic Studies 20 patient depression 
- Depression Scale41 

Wechsler Adult 150 interviewer mental functioning 
Intelligence/memory Scale42 

State Anxiety Inventory (FORM YD43 20 patient anxiety ('this moment') 

Trait Anxiety Inventory (FORM Y2)43 20 patient anxiety ('in general') 

Barthel index44 10 interviewer ADL disability 

Mcgill pain questionnaire45 102 interviewer pain 

Rankin46 1 interviewer handicap 
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The reason is that the authors relied predominantly on clinical judge
ment,4 7 '4 8 '4 9 and self developed outcomes scales.8 '50-51 When formal instru
ments are used, these were usually not generic instruments with the exception 
of the Sickness Impact Profile.52 '53 More often authors use the domain-specific 
scales such as the Wechsler Adult Intelligence/memory Scale,5 4 '5 5 the Mini 
Mental State Examinat ion 5 5 ' 5 6 and the Center for Epidemiologic Studies -
Depression scale.54-55 

The currently advised Glasgow-Pittsburg Outcome Categories to evaluate 
outcomes after resuscitation, classify outcomes by level of handicap or death 
resulting from neurologic impairments (Cerebral Performance Categories, 
CPC) and/or impairments of other organs systems (Overall Performance 
Categories, OPC).57 Although these measures seem attractive by their simpli
city and practicality, it should be realized that the CPC and the OPC scores 
are only crude handicap scales, which rely on clinical judgement and give 
superficial but not in-depth information.58-59 There are arguments to use 
other instruments than the CPC or OPC. As discussed above, handicap is only 
one aspect of quality of life. When assessing handicap alone interrelated 
effects wi th other relevant quali ty of life domains remain unknown. 
Furthermore, given the complex causal pathway of impairment to handicap, 
it can be difficult to distinguish handicap resulting from neurologic impair
ments alone (CPC) from handicap resulting from other organs systems (OPC). 
Finally, in depth information on quality of life will always require a response 
by the patient. 

Given the multidimensional aspects of quality of life, we have to conclude 
that quality of life after resuscitation is generally not well evaluated and that 
clear statements about the quality of life after resuscitation can not, for the 
time being, be given. 
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ABSTRACT 

Outcome of cardiopulmonary resuscitation can be poor, in terms of life expec
tancy and quality of life. We determined the impact of patient characteristics 
before, during and after resuscitation on these outcomes, and compared 
results of the quality of life assessment with published studies. 

Methods 

In a cohort study of survivors after in-hospital resuscitation, we assessed vari
ous quality of life domains, including cognitive functioning, depression and 
level of dependence. Follow-up was at least three months after discharge from 
the hospital. 

Results 
Of 827 resuscitated patients, 12% (n=101) had a survival duration of at least 
3 months at the time of the interview. Of the 101 survivors 89% participated 
in the study. Most survivors were independent in daily life (75%), 17% were 
cognitive impaired, 16% had depressive symptoms. Multivariate regression 
analysis showed that impaired quality of life and cognitive dysfunctioning 
were partly determined by two factors known before resuscitation: noncar-
diac reason for admission and older age. Factors during and after resusci
tation, such as prolonged cardiac arrest and coma, did not importantly deter
mine the quality of life or cognitive functioning of survivors. The quality of 
life of our resuscitation survivors was worse compared to a reference group of 
elderly, but better than that of a reference group of stroke patients. Quality of 
life did not importantly differ between the compared studies of resuscitation 
survivors. 

Conclusions 

Resuscitation is frequently not successful, but if survival is achieved, a rela
tively good quality of life can be expected. Quality of life after resuscitation 
is mostly determined by factors known before resuscitation. These findings 
may be helpful when informing patients and taking decisions about resusci
tation. 
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Cardiopulmonary resuscitation can only be called successful if the patient 
survives, and his quality of life is acceptable. Neurologic impairments caused 
by the cardiac arrest can be a threat to this quality of life.1 '2 '3 Quality of life 
comprises at least physical, psychologic and social functioning.4 All these 
dimensions have been described in relation to resuscitation separately, but not 
in relation to each other.2-3 '5-9 In view of the risks of resuscitation, it is impor
tant to get an overall insight into quality of life after resuscitation and how 
this relates to the procedure. 

The objective of this study was to determine the outcomes of resuscitation, 
in terms of quality of life, and relate important patient characteristics before, 
during and after resuscitation to this outcome. We aimed to widen this per
spective by comparing quality of life between different groups of resuscitation 
survivors and between different patient populations as known from the lite
rature. 

PATIENTS AND METHODS 

The study was carried out in the Academic Medical Center in Amsterdam (ter
tiary care hospital, 1030 beds, 26,000 admissions per year). Cardiopulmonary 
resuscitation was defined as either the application of artificial ventilation and 
external chest compression or immediate defibrillation. Survivors were iden
tified through the database of calls for the resuscitation team since May 1988, 
in which patient and procedure variables were prospectively entered. The 
team is routinely called to all wards and emergency room. The coronary care 
unit calls if the resuscitation exceeds a few defibrillator shocks. 

We included all consecutive survivors (age > 18 years) discharged from the 
hospital since May 1988, including those with an out-of-hospital onset of 
cardiac arrest. Patients with a survival of at least three months were studied. 
The maximum follow-up period was 6 years. The study was approved by the 
hospital medical ethics committee. 

Patient characteristics 

We distinguished between characteristics before, during and after resusci
tation. Characteristics before resuscitation were age, sex, dependency in daily 
life before cardiac arrest and (non)cardiac reason for admission. With regard 
to characteristics during admission, we focussed on the location of resusci
tation (in-hospital, out-of-hospital) and duration of resuscitation (minutes). 
Patient characteristics after CPR were expressed in terms of duration of coma 
(hours) and survival duration (months) at the time of the interview. 

Assessment instruments 

Quality of life was evaluated by physical, psychologic and social functioning. 
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Cognitive functioning, depression and dependence in daily life were assessed 
in depth. Questionnaires were selected by their psychometric properties and 
use in other resuscitation studies. Quality of life was measured with the 136-
item self-reporting Sickness Impact Profile (SIP) with 12 subscales and three 
aggregated scores (physical, psychosocial and overall health).10 The SIP sco
res range from 0 to 100, higher scores indicate a worse quality of life. 
Perceived quality of life was expressed by the patients on a visual analogue 
scale ranging from 0 (worst) to 10 (best) as answer to the question 'how do you 
rate your quality of life over the past 14 days'. Cognitive functioning was 
assessed with the 30-item Mini Mental State Examination (MMSE).11 Patients 
were classified as cognitive impaired at a cut-off value of < 23.12 Depression 
was measured with the 20-item self-reporting Center for Epidemiologic studies 
Depression scale (CES-D). Patients had depressive symptoms at a cut off value 
of > 16.13 Dependence in daily life was assessed with the 6-point observer-
rated Rankin Scale (RS).14 The categories are: no symptoms (0), minor symp
toms that do not interfere with lifestyle (1), symptoms that lead to some 
restriction in life style but do not interfere with the patient's capacity to look 
after himself (2), symptoms that prevent a totally independent existence (3), 
symptoms that clearly prevent independent existence though constant atten
tion is not needed (4), and a totally dependent patient requiring constant 
attention night and day (5). 

Quality of life in perspective 

We compared the quality of life of our study group to that of similar popula
tions of resuscitation survivors, but after out-of-hospital cardiac arrest and 
cardiac arrest at the intensive care.8'9 An open Dutch population of elderly 
people and an age corrected subsample of stroke patients,15-16 served as refe
rence groups to indicate where the quality of life outcomes of resuscitation 
survivors can be positioned between two relatively extreme health states of 
patients with about the same age. 

Statistical analysis 

The patient characteristics before, during and after resuscitation were asso
ciated with the mortality as well as with the quality of life after survival by 
calculating Chi square statistic for nominal variables and using a Student's 
t-test or analysis of variance for continuous variables. In case of skewed data 
or ordinal categories, we used the Mann-Whitney or Kruskall-Wallis test. A 
p-value of < 0.05 was considered statistically significant. The probability of 
survival was calculated and presented by a Kaplan-Meier survival curve where 
patients were censored at the time of the interview.1,7 All patient charac
teristics before, during and after resuscitation were entered into multivariate 
linear regression models (forward selection) to assess the independent effect 
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on the quality of life dimensions. The strength of the relationship was 
expressed in partially explained variances (partial R2). The total explained 
variance was calculated by summarizing the partial R2s.18 

The MMSE and CES-D scores were considered dichotomous according to 
their cut-off value. Therefore, patient characteristics before, during and after 
resuscitation were entered in logistic regression models (forward selection) to 
identify their independent effect on cognitive impairment and depression. The 
effect sizes of significant characteristics were expressed as Odds Ratios (OR) 
and their 95% confidence limits (CL).19 To compare the quality of life of the 
study group with a reference group, SIP scores were converted to mean stan
dard scores (mean scores of the study group - mean scores of the reference 
group / SD of the reference group). According to this method, the scores of the 
reference group were set at zero. Standard scores indicate the difference in 
standarddeviations between the study group and the reference groups. Given 
the similarity with the effect size calculations, a mean standard score of 0.20 
can be taken to indicate a small deviation from the reference data, 0.50 is a 
moderate deviation, and 0.80 a substantial deviation.20 

RESULTS 

During the study period a total of 827 patients underwent resuscitation, 385 
initially survived and were transferred to the intensive care or coronary care 
unit. As shown by the Kaplan-Meier curve (Figure 6.1) the first rapid decline 
in survival of the 385 patients occurred shortly after the inital successful 
resuscitation (within 48 hours). Mortality after discharge was significantly 
associated with age > 70 years (p = 0.05), and dependency in daily life before 
resuscitation (p = 0.05). In our cohort studied, 101 patients (12%) at least sur
vived three months, of whom 90(89%) participated in the interview: 50 men 
and 40 women with a mean (SD) age of 64 (13) years. The 11 survivors who 
refused to participate stated that they were in good health (n=4) or bad health 
(n=4), or would not answer any questions on their current health (n=3). 

The median time from resuscitation to interview was 15 months (range 3 -
72 months). At the time of the interview, 29 patients had a survival duration 
of 3-5 months, 21 patients had already survived a period of 6-24 months, 21 
patients had survived a period of 25-48 months, whereas 19 patients had a 
survival duration of 49 to 72 months. 

Of the participating survivors 41 (46%) had ventricular fibrillation as ini
tial rhythm, 84 (93%) had a circulatory arrest of cardiac origin, and 6 (7%) of 
respiratory origin. Of the 84 patients with a circulatory arrest of cardiac origin, 
30 (36%) arrested due to a myocardial infarction and 32 (38%) due to primary 
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rhythm disturbances. Other causes of arrest were a variety of cardiac condi
tions, such as disturbances of the myocardial conduction system and acute 
heart failure. 

1.0 

0.8 

« 0.6 

« 0.4 

0.2-

initial successful CPR 

0 12 24 36 48 60 72 
months 

Figure 6.1. Kaplan-Meier survival curve of patients after resuscitation (CPR). 
Patients were analyzed when Advanced Life Support was successful. The first 
rapid decline in survival occurred shortly after the inital successful resuscitation 
(within 48 hours) 

Quality of life dimensions 

All 90 patients completed the SIP, four needed assistance of a relative. The 
mean score (SD) for the subscale physical functioning was 13.3 (15.7), for the 
subscale psychosocial functioning 10.5 (11.5) and for the total SIP 12.8 (12). 
All defined patient characteristics as known before resuscitation were signfi-
cantly associated with physical functioning (Table 6.1.). Physical functioning 
tended to be more impaired in case of in-hospital resuscitation, prolonged 
coma, and an interview < 6 months after resuscitation (not statistically signi
ficant). Psychosocial functioning was significantly more impaired with a non-
cardiac reason for admission and tended to be associated with dependence in 
daily life before resuscitation, but this was not statistically significant. The 
overall quality of life (total SIP) was significantly more impaired in patients 
of 70 years and older and those with a non-cardiac reason of admission. 
Prolonged coma also tended to result in a more impaired overall quality of life 
(not statistically significant). 

The mean score (SD) for perceived quality of life as rated by patients was 7 
(2) on the scale from 0 to 10. None of the studied characteristics were associ
ated with the perceived level of quality of life. 

Cognition 

The MMSE was completed by 88 patients, mean score 27 (4.3), two refused to 
complete the MMSE; 15 patients (17%) were classified as cognitive impaired 
at the cut-off point of < 23. Cognitive dysfunctioning was significantly asso
ciated with age > 70 years and a non-cardiac reason for admission. 
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Duration of resuscitation and coma were not significantly associated with 
the MMSE scores. 

Depression 
The CES-D was completed by 86 patients. Four patients were not capable to 
complete the CES-D. The mean score (SD) was 8 (8.1). At the cut-off point > 
16, 14 patients (16%) were classified as having depressive symptoms. No spe
cific factor was significantly associated with depression. 

Dependence in daily life 
The Rankin scale (RS) was scored for all patients. Daily life was little or not 
limited in 66 patients (74%, RS < 2). Twelve (13%) had restrictions in daily 
life, but were able to look after themselves (RS = 3). Twelve patients (13%) 
were partially or totally dependent (RS > 4). Age > 70 years and a noncardiac 
admission (p = 0.05) were significantly associated with dependence in daily 
life after resuscitation. 

Independent characteristics explaining quality of life 
After entering all clinical characteristics in linear regression models, mainly 
the characteristics before resuscitation could explain the level of quality of 
life after resuscitation (Table 6.2.). The partial variances explained were rela
tively low. An impaired physical functioning and dependence in daily life 
could be partially explained by multiple factors (non-cardiac reason for 
admission, older age, prolonged duration of coma). An impaired psychosocial 
and total functioning could be explained by a single factor (noncardiac reason 
for admission). By logistic regression, a non cardiac reason for admission was 
identified as the only independent risk factor for cognitive impairments (OR 
10,95% CL 3-36). Multivariate analysis was not performed on perceived qua
lity of life and depressive symptoms, because no significant associated charac
teristics could be identified at the univariate level. 

Quality of life differences between patient populations 
The comparison of the profile of our SIP scores to that of: (a) survivors after 
out-of-hospital cardiac arrest;8 and (b) survivors after cardiac arrest at the 
intensive care9 is shown in Figure 6.2. The quality of life of our study group 
did not importantly differ from the reference groups of survivors of out-of 
hospital resuscitation and resuscitation at the intensive care. The comparison 
of the profile of SIP scores of our study group to that of (a) a open population 
of 132 Dutch elderly people (age range 61-75 years);15 and (b) an age corrected 
subsample of 441 Dutch stroke patients16 (mean age 64 years) is shown in 
Figure 6.3. Quality of life of resuscitation survivors was substantially worse 
(higher scores) compared to the elderly, except for mobility, social interaction, 
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alertness behavior and communication, but better (lower scores) than that of 
stroke patients, particularly in body care and movement, communication and 
eating. 

Table 6.2. Independent patient characteristics explaining quality of life 
after resuscitation 

linear regression models 

SIP SIP SIP 
physical psychosocial total 

dysfunctioning dysfunctioning dysfunctioning 

Rankin 
dependence 

daily life 

partial Rz partial R2 partial R2 partial R2 

Before resuscitation 
- sex -
- age > 70 years 5% 
- dependence in daily life -
- noncardiac admission 15% 

During resuscitation 
- location -
- duration of arrest -

After resuscitation 
- prolonged coma duration -
- survival duration -

5% 10% 

5% 

11% 

5% 

Total R2 20% 5% 10% 21% 

not an independent factor explaining quality of life after resuscitation 

DISCUSSION 

A commonly expressed fear is that resuscitation results in a poor quality of 
life, particularly the worst imaginable, a vegetative state. The results of our 
study indicate, that quality of life after resuscitation in general is quite satis
factory. Of long-term survivors about 75% were independent in daily life and 
survivors themselves rate their quality of life at 7 on a scale of 10. The feared 
vegetative state occurred in only five patients, and was followed by death 
within several months. 

Quality of survival: outcomes 



mean standard scores 

•a v 
w Et 

o 
B 
W 

o 

o 
3 

g!T£ 
£ R3 

-<- S , 

S. 3. g 
o < o 
S >-s H 

o 
I— 

o 
I 

i/J 

5-ffg-
m B g 

(Tl « " 
«J 3 w 

fD ™ g ; 
< o <t 

Et ft> O 
O ^ 

O ^3 » 

SS o 
m ff C 

3 a ï 
? (T> &3 Hts 

^ K-, <Ä 
3 S C 
O ffi H 
™ O <. 

O, • <ï 
95 > O < - » - > - < 
SJ 3 » 

o? £L 

-, ° "» * 
M ^ &J (Ç 

o ? S e 

O-

p i - 1 — 
o o-S 
O- !" n 
^ O* ST 
"> o 5 

0) 

o 
B o 

o 
00 

o 
f-* 

p 
1 

o 
f - * 

o 
H-* 

o 
oo 

o 
co 

1 
o 

o 
o 

1 

o 
to 

p o 
ö 

o 
is3 

1 

o 
to 

o 
w 

o 
co 

o 
ö 

o 
ö 

o 
[S3 

p 
Ï -H 

o o 
a i 

p 
H-1 

1 
o 
co 

p o 
o 

o 
H^ 

1 o 
H-» 

sleep & rest 

emotional behavior 

body care and movement 

household management -

mobility 

social interaction 

ambulation 

alertness behavior 

communication 

recreation and pastimes 

eating -1 

physical dimension 

psychosocial d imension-

total 

- li 
B' o 1 

Tl B' 
P HJ 

ru c + 

P o CO 
H B B ^ c+ 

0 ) P 
( 1 
W rl 

HJ 
e-H 

n « 
C H b 

•a 

3 3-

P a. 
fD 

< 
CD 

o 

a 

Quality of survival: outcomes 



mean standard scores 

o 
Ö 

[S3 

Ö O 

J 
SB o H*1 
3 
P. 3 rf<j§ 
—1 — 

rf<j§ 
m 

O SD ^ ai 
SB 

SD 

fJi s1 0 
{/3 

c 3 & W 
o f - f , —• w 

So 

0 

O 

5' 
n 5 ? > w 

IB 

CB <B 81 
<: s» n S 
E' » ro n S- S era «-
O to 3 3 
3 t i c g 

p J '0 j j . 

° s* (B 

JD f t " 

f j . f L I - h 
O fD r+ 

3 ^ B f 

O ^ n 

g tu s. 
Et ™ BS 
tr w ^ re a, 3 
4 rf 2 
f t Q3 1 M» S. <• 
<B (B £ . 
0 O » tt> • B 
a, >«• 
03 M "Ö 
SB <B « 
- SB g 

01 C« S-
O ^ * - • 

SB o 
SB 3 g 
a sx w 
p 03 " 

O 3, 

(B 
m 

Su O 

£a s. S 
5'° 
3 

ce 

a 
r. 

S 
c 
g 5 

3 

O 
O 

O 

CO 

O CO 

h- 1 

Ö 
h-' 
to 

O 
co 

h-1 

p 
CO 

o h - 1 

O 

O 

o 
O l 

o 1S5 

CO 

o 
co 

h - 1 

i n 

Isa 
O l 

h-1 
|S5 
O 

O L-» 
en 

Ö 
h-1 

03 

n 

< 

2. et 
rc 

O 

< 
CD 

0) 

sleep & rest 

emotional behavior -

body care and movement 

household management 

mobility 

social interaction 

ambulation 

alertness behavior 

communication 

recreation and pastimes 

eating -

physical dimension 

psychosocial dimension 

total 

/ 

Quality of survival: outcomes 



Comparing our quality of life outcomes with other studies is difficult because 
of methodological differences. Most studies involved a small sample of 
patients,6'20"28 with a few exceptions,29-31 and outcomes were mainly asses
sed by clinical judgement21"23'26-27'30'31 and rarely by quantitative measure
ments.9-10 When comparing studies using the SIP,8-9 our data suggest that 
across the different studies, survivors after resuscitation have about the same 
quality of life, regardless the conditions under which resuscitation took place. 
When quality of life of our survivors after resuscitation is compared with a 
group of elderly, significant impairments in resuscitation survivors can be 
detected by all subscales of the SIP, but these impairments are of a smaller 
magnitude than the impairments of a group of stroke survivors. 

How much of the impairments after resuscitation can be attributed to the 
resuscitation itself and/or the underlying disease cannot be determined by our 
study. However, of all determinants of quality of life studied, the noncardiac 
admission diagnosis in the hospital was the most important factor which 
could explain the various levels of quality of life. This indicates that diffe
rences in disease leading to resuscitation, rather than differences in resuscita
tion and recovery itself, contribute to the quality of life after resuscitation. 

Also important to note is that a prolonged duration of the resuscitation did 
not have a negative influence on any of the dimensions of the quality of life 
after resuscitation, whereas a prolonged coma duration only had a small 
impact of on dependence in daily life. We expect that more information on the 
condition of the patient before resuscitation will lead to a more complete 
explanation of their quality of life after resuscitation. 

Ten percent of the survivors declined to participate in our study. We have no 
clear indication that this participation has influenced our study results: the 
few patients who refused to participate were not unanimously characterized 
by a poor perceived health status. However, it is to be expected that the results 
of our study are biased by selection through mortality. If only the most healthy 
patients survive, it may be that the quality of life of survivors is overestima
ted and that potential important determinants of poor quality of life, such as 
a prolonged duration of arrest and coma, remained undetected. 

Short-term survivors who were interviewed within 6 months after resusci
tation performed worse in physical functioning (SIP) compared to long-term 
survivors. This suggests that an improvement of physical health may occur 
over time. This result also suggests that level of quality of life after resusci
tation depends on the timing of assessment. When investigating changes in 
quality of life over time, a longitudinal study design is required, with repeated 
measures and control over mortality as a potential confounding factor. 

We conclude that resuscitation is frequently unsuccessful, but if (long-term) 
survival is achieved, a fair to good quality of life can be expected. When 
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d e c i d i n g u p o n a d o - n o t - a t t e m p t r e s u s c i t a t i o n order, w e r e c o m m e n d n o t on ly 

to focus on a sma l l p r o b a b i l i t y of su rv iva l , 3 2 b u t a lso to c o n s i d e r t h e r e l a t i v e 

h i g h p r o b a b i l i t y of a n a c c e p t a b l e q u a l i t y of life of t h e su rv ivor s . 
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ABSTRACT 

Preferences for cardiopulmonary resuscitation can differ between those par t i 
cipating in resuscitation decisions. This may be due to diverging expectations 
of survival after resuscitation and different judgements of the appropriateness 
of resuscitation in view of the prospects of the illness without cardiac arrest. 

Methods 

Doctors, nurses, patients and their partners estimated the general survival 
probability after resuscitation. They also evaluated 16 paper case descriptions 
of patients with different prospects without cardiac arrest (life expectancy 
and quality of life). The respondents rated their preference for resuscitation in 
each case. The influence of the various factors was analyzed by multiple line
ar regression. 

Results 

A total of 448 persons participated in this study (122 doctors, 173 nurses, 106 
patients and 47 partners); 37% of the doctors, 20% of the nurses, 9% of the 
patients and 11 % of the partners realistically expected the survival probabi
lity after resuscitation to be 10 - 20%. Expectations of survival significantly 
influenced the preference for resuscitation. In case of a short life expectancy 
without cardiac arrest (< 3 months), doctors were more inclined towards no 
resuscitation than patients, whereas depression and social isolation were more 
important for patients and their partners. The preference score of the 4 groups 
was similarly influenced by aspects of physical condition and self care. 

Conclusions 

The participants in resuscitation decisions have unrealistic expectations 
about the survival probability and make complex judgements about the pros
pects without cardiac arrest. The participants need to be informed about the 
true survival after resuscitation. This may not prevent a misinterpretation of 
the patients ' preference. Therefore, discussions with patients are required in 
an early stage of admission. 
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In decisions whether or not to attempt cardiopulmonary resuscitation, one 
should consider if survival is to be expected.1 If survival is possible, one 
should also consider the prospects of the patients ' current illness without a 
cardiac arrest. These prospects of life expectancy and quality of life can be so 
poor that resuscitation seems futile, for example in end-stage cancer.2 

Although, in principle, patients should decide whether they want resuscita
tion or not, they are not always able to do so. In the absence of a patient 's 
explicit preference, others such as doctors, nurses, or partners of patients have 
to take decisions or make recommendations.3 

In about 30 to 40 percent of the cases inconsistencies have been reported 
between patients ' preferences and the predictions on their choice as made by 
others.4 '5-6 A consequence of such a misinterpretation can be that resusci
tation is withheld or attempted against the patient's preference. There is little 
information about the background of the inconsistencies, but one may hypo
thesize that they stem from variations in expectations of survival after resusci
tation. The realistic general survival probability after in-hospital resusci
tation is 10 to 20 percent.7 Biased information through television programs, 
for example, can give patients overoptimistic expectations of this survival,8 

whereas through personal experience doctors and nurses may have more 
modest expectations. Another explanation for the inconsistencies is that value 
judgements of the prospects of the current illness without a cardiac arrest may 
differ among doctors, nurses, patients and their partner. Patients have to 
judge the acceptability of the prospects of their own life, whereas doctors, 
nurses and partners value the life of someone else. Because of the apparent 
diverging perspectives and the potential consequences, we studied differences 
in preference for resuscitation between doctors, nurses, patients and their 
partners by their general expectations of survival after resuscitation, and 
their value judgements of the prospects of the current condition without a 
cardiac arrest. 

PATIENTS AND METHODS 

The study was carried out between February and June 1997 in the Academic 
Medical Center in Amsterdam, a university hospital and tertiary care center 
with 1030 beds. Doctors, nurses, patients and their partners gave an estimate 
of the general survival probability after resuscitation, evaluated 16 case des
criptions of patients with different prospects without a cardiac arrest (life 
expectancy and quality of life), and rated their preference for resuscitation in 
each case. 

Selection of respondents 

All doctors and nurses from 5 departments (cardiology, internal medicine, 
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medicine, neurology, neurosurgery, general surgery) were eligible for the 
study. For reasons of feasibility, we randomly selected 50% of the nurses. Data 
were collected about age, gender, and professional background (working 
experience, involvement in resuscitation and do-not-at tempt resuscitation 
orders). 

Similarly all patients admitted to the 5 departments were eligible. Every 4 
weeks, a complete sample was drawn of patients of 18 years and older. 
Exclusion criteria were: insufficient comprehension of the Dutch language, 
impaired cognition, and a physically and/or emotionally instable condition as 
judged by the treating physicians. Patient data included age, gender, and cur
rent quality of life as measured with the COOP-charts.9 The patients were 
interviewed at the bedside after receiving standardized information about the 
resuscitation procedure. 

Partners were husband or wife of the admitted patient or closest relative 
chosen by the patient. Collected data (with the exception of quality of' life 
data) were similar to those of the patients. The protocol was approved by the 
medical ethics committee. 

Expected general survival probability after resuscitation 

We measured the expectations of the general survival probability after resus
citation by asking each respondent to estimate the probability on a 7-point 
anchored probability scale ranging from never (zero) to always (100%). 

Case descriptions, prospects and preference for resuscitation 

We used a set of paper case descriptions to assess the influence of the prospects 
of the patients ' current condition without cardiac arrest (life expectancy and 
quality of life) on the preference for resuscitation. 

The case descriptions varied on six characteristics: (a) age (50, 70, 85 years), 
(b) social situation (family and friends versus no family or friends), (c) physi
cal condition (no pain or shortness of breath versus severe pain or shortness 
of breath), (d) emotional condition (not depressed versus severely depressed), 
(e) level of selfcare (independence, total dependence at home, and total 
dependence in a nursing home) and (f) life expectancy (> 5 years, 1 - 5 years, 
3 -12 months, < 3 months) (see Appendix, page 123). The selected charac
teristics were based on interviews with a cardiologist, an internist, a neurolo
gist and a surgeon. 

Since 288 case descriptions would have been needed to present all possible 
combinations of the characteristics, we reduced the number of case descrip
tions to 16, using an orthogonal main-effects design.10 With this technique, 
the independent effect of the case characteristics on the preference score are 
estimated, but interaction effects between the case characteristics can no 
longer be evaluated. 
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The phrasing of the text of the descriptions was tailored to the part icipants ' 
perspective: doctors and nurses were asked to imagine that the described case 
was their patient. For patients, the cases described themselves under different 
hypothetical clinical conditions, whereas for partners the cases referred to 
their relatives. The 16 descriptions were tested, modified and retested in two 
pilot studies. The descriptions were randomized and presented to the four 
study groups in the same order. For each case description, doctors, nurses, 
patients, and partners rated their strength of preference for resuscitation on 
an anchored 7-point scale, ranging from certainly resuscitation wanted (1 
point) to certainly no resuscitation wanted (7 points). 

Statistical analysis 

We tested the differences in expected general survival probability after resus
citation between doctors, nurses, patients and their partners with the Chi-
square statistic. Differences in the mean preference score for resuscitation 
between doctors, nurses, patients and their partners were analyzed with the 
one-way-analysis of variance (ANOVA). The association between expected 
survival probability and preference score for resuscitation was also analyzed 
with ANOVA. 

The independent influence of life expectancy and aspects of quality of life 
(prospects without cardiac arrest) on the preference score for resuscitation 
were estimated by linear regression analysis. We used dummy codings for the 
various levels of life expectancy and aspects of quality of life. By modelling 
interaction terms between these dummy codings and the four study groups, 
we tested whether doctors, nurses, patients and their partners were different
ly influenced by life expectancy and aspects of quality of life (F-statistic). In 
separate linear models, we subsequently analyzed for each study group the 
independent impact of life expectancy and aspects of quality of life on their 
preference score for resuscitation. The effect size was expressed through the 
corresponding ß-coefficients and their 95% confidence limits. By considering 
the individual respondents as random effects, we took into account that the 
preference score originated from (16) repeated measures. 

RESULTS 

Of the 134 selected doctors, 122 (92 men, 30 women) participated in the study 
(91%). The 12 nonrespondents (9%) said that they were too busy or had no 
experience with the subject. The mean age (SD) of the participating doctors 
was 39 (8) years (Table 7.1.). The majority (n=93, 77%) had more than 5 years 
medical experience, 76 (62%) had performed resuscitation more than 5 times, 
and 106 (87%) had been involved more than 5 times in do-not-at tempt resus
citation decisions. All 173 randomly selected nurses (47 men, 126 women) 
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agreed to participate. Their mean (SD) age was 35 years (7) (Table 7.1.). The 
majority had more than 5 years experience in nursing (n=146; 84%), 57 (33%) 
had performed resuscitation > 5 times, and 79 (46%) had been involved in do-
not-attempt resuscitation decisions > 5 times. Of the 310 selected patients 106 
entered the study (64 men, 42 women), 127 (41%) were excluded because of 
language problems (n=17), a physically or emotionally unstable condition 
(n=67), or cognitive impairments/aphasia (n=43). Furthermore, 77 patients 
(25%) refused, mainly because they disliked the topic. Age and gender was not 
significantly different between the included and excluded patients. The mean 
(SD) age of the participating patients was 56 (16) years (Table 7.1.). Of these 
patients, 5 (5%) had a do-not-attempt resuscitation order, and 77 (73%) could 
only perform (very) light physical activities as determined by the COOP 
charts. Fourteen (13%) had moderate to severe emotional problems, 33 (31%) 
had moderate to severe pain, and 63 (59%) considered their current health as 
moderate to poor. 

Table 7.1. Characteristics of doctors (n=122), nurses (n=173), 
patients (n=106) and their partners (n=47) 

doctors (%) nurses (%) patients (%) partners (%) 

Mean age (SD) 39(8) 35(7) 56 (16) 54 (15) 
Gender f/m 30 (25) 126 (73) 42 (40) 31 (66) 

/ 92 (75) / 47 (27) / 64 (60) / 16 (34) 

Department 
- cardiology 18(15) 31(18) 27 (25) 12 (25) 
- surgery 23 (19) 39 (22) 21 (20) 11 (23) 
- internal medicine 48 (39) 60 (35) 31 (30) 13 (28) 
- neurology 24 (20) 22 (13) 17(16) 6(13) 
- neurosurgery 9 (7) 21 (12) 10(9) 5(11) 

Resuscitation experience 
- none 13(11) 35 (20) 73 (69) 33 (70) 
- 1 - 2 times 16(13) 36 (21) 33 (3D* 14 (30)* 
- 3 - 5 times 17 (14) 45 (26) (-) (-) 
- > 5 times 76 (62) 57 (33) (-) (-) 

Do-not-resuscitate orders 
experience 
- none 6(5) 26 (15) (-) (-) 
- 1 to 2 times 7(6) 41 (24) (-) (-) 
- 3 to 5 times 3(2) 27 (16) (-) (-) 

> 5 times 106 (87) 79 (46) (-) (-) 

* A family member or friend underwent resuscitation. (-) did not occur 
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Sixty-nine of the participating patients (65%) had a partner, or a close relative 
to discuss resuscitation. Twenty-two (32%) other partners refused to partici
pate because they disliked the topic or considered it irrelevant. The mean (SD) 
age of the 47 participating partners (16 men, 31 women) was 54 (15) years. 

Differences in expected general survival probability after resuscitation 

The expectations of the general survival probability after resuscitation were 
different for the four study groups (Chi square test p < 0.01) (Table 7.2.). 
Doctors had low to moderate expectations: 83 of the 122 doctors (68%) esti
mated the probability to be 20% or less. The nurses' expectations of survival 
probability were higher: 65 of the 173 nurses (38%) estimated a probability of 
20% or less, and 62 (36%) estimated a probability of more than 40%. Patients 
and partners had the highest expectations: 68 (64%) of the patients, and 24 
(51%) of the partners estimated a probability of survival of more than 40%. 

Table 7.2. Expected general probability of survival after resuscitation: 
diferences between doctors (n=122), nurses (n=173), 
patients (n=106) and their partners (n=47) 

doctors (%) nurses (%) patients (%) partners (%) 

Estimated survival (%) 
- don't know (-) 2 (1) 8 (8) 8(17) 
- < 10 38(31) 31 (18) 4 (4) 4 (8) 
- 1 0 - 2 0 45 (37) 34 (20) 10 (9) 5(11) 
- 2 1 - 4 0 24 (20) 44 (26) 16 (15) 6(13) 
- > 4 0 15(12) 62 (36) 68 (64) 24(51) 

Chi square p < 0.01 

(-) did not occur 

Differences in preference for resuscitation 

The overall mean preference score (SD) did not significantly differ for the 
four study groups: 3.9 (1.9) for doctors, 4.0 (1.9) for nurses, 4.2 (1.9) for 
patients, and 3.8 (2) for their partners (ANOVA, p = 0.18). The mean pre
ference score for individual respondents within the four groups varied. 
Eight doctors (7%), 17 nurses (10%), 17 patients (16%), and 3 partners 
(6%) had an individual mean score of 2 or less, indicating a strong general 
preference towards resuscitation. An individual mean preference score of 
6 or more, which indicates a strong general feeling against resuscitation, 
was obtained from 8 doctors (7%), 17 nurses (10%), 19 patients (18%), and 
6 partners (12%). 
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Differences in preference for resuscitation associated with expected general survival 

probability 
The mean preference score was significantly influenced by the expected gene
ral survival probabilities (ANOVA, p = 0.001). Higher preference scores 
(towards no resuscitation) were observed for lower estimates of the expected 
survival probability. Between the highest and the lowest estimates, the mean 
preference score differed 1.1 points: the mean score was 4.7 (1.9) for respon
dents who estimated the survival probability less than 10%, 4.0 (1.9) for those 
with probability estimates between 10 and 20%, 3.7 (2.2) for estimates be
tween 21 and 40%, and 3.6 (2.2) for more than 40%. 

Differences in preference for resuscitation associated with the prospects of the current 
condition without cardiac arrest (life expectancy and quality of life) 
Figure 7.1. shows that doctors, nurses, patients and their partners favored 
resuscitation for 8 case descriptions, and generally did not favor resuscitation 
for the other 8. For two case descriptions the four study groups scored dif
ferent. For case 11, patients and partners had a preference opposite tó that of 
doctors and nurses. For case 16, the four study groups generally preferred no 
resuscitation, but the strength of that preference significantly differed be
tween doctors and patients. 

Figure 7.2. shows the independent impact of the prospects without cardiac 
arrest. Life expectancy and the aspects of quality of life are ranked in order 
of influence on the preference score. A life expectancy of less than three 
months was the strongest factor for all four study groups (highest ß-coeffi-
cients). Significant differences in preference for resuscitation existed between 
the 4 study groups (F statistics p < 0.03) with regard to life expectancy, emo
tional condition, and social situation, but not for physical condition, age, and 
level of self care (F statistics p = 0.37, 0.08, and 0.87). Compared to patients 
and partners, doctors and nurses were more inclined to want no resuscitation 
in case of a life expectancy of less than 3 months. Contrary to doctors and 
nurses, the preference of patients and partners was more directed towards no 
resuscitation in case of a severely impaired emotional condition. Compared to 
the nurses, doctors were more inclined to want no resuscitation in case of old 
age (85 years). Contrary to doctors and nurses, the preference of patients leant 
more to no resuscitation in case of social isolation (no family and friends). 

Figure 7.1. [right page]. Case descriptions and strength of preference for resuscita
tion of doctors, nurses, patients and their partners. 
Mean preference score for resuscitation of doctors, nurses, patients and their part
ners for each of the 16 case descriptions. Results are ranked in order of total mean 
preference score for each description. 
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case description 

70 years, 
no family or friends, 
no pain or shortness 
of breath, 
not depressed, 
dependent nursing 
home, 
1 -5 years to live. 

case 1 

case 2 

case 3 

case 4 

case 5 

case 6 

case 7 

case 9 

case 10 

case description 

50 years, 
family or friends, 
no pain or shortness 
of breath, 
not depressed, 
independent at home, 
< 3 months to live. 

case 11 

case 12 

case 13 

case 14 

case 15 

case description 

85 years, 
family or friends, 
severe pain or 
shortness of breath, 
not depressed, 
independent at home, 
< 3 months to live. 

case 16 

1 2 
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resuscitation 

mean preference and 
95% confidence limits 

doctors 
nurses 
patients 
partners 
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I I 
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life expectancy 
(reference > 5 years) 

< 3 months 

3-12 months 

12 months - 5 years 

physical condition 
(reference no pain/ shortness 

of breath) 
severe pain or shortness 
of breath 

emotional condition 
(reference not depressed) 

very depressed 

age 
(reference age of 50 years) 

85 years 

70 years He-

self care 
(reference independent at home) 

nursing home 

dependent at home 

social situation 
(reference family and friends) 

no family or friends 

-0.25 0 
preference towards 
resuscitation 

0.5 1 

ß-coefficients and 
95% confidence limits 

doctors 
nurses 
patients 

-^7— partners 

1.5 2 2.5 

preference towards 
NO resuscitation 
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Figure 7.2 [left page]. Independent impact of prospects without cardiac arrest on the 
preference for resuscitation of doctors, nurses, patients and their partners. 
Results from linear regression models. Results are ranked in order of the total influ
ence on the preference score. 

DISCUSSION 

We studied differences in preference for resuscitation between doctors, nurses, 
patients and their partners by their expectations of the general survival pro
bability after resuscitation, and their value judgements about the prospects 
without a cardiac arrest. Only 37% of the doctors, 20% of the nurses, 9% of 
the patients and 1 1 % of the partners had a reasonable notion of the general 
survival probability after in-hospital resuscitation (10 - 20%). 
In case of a very short life expectancy without cardiac arrest (< 3 months), doc
tors were less inclined to resuscitation than patients, whereas depression and 
social isolation were more important negative factors for patients and their 
partners. The data also suggest that nurses had a perspective quite close to the 
medical perspective, except in case of old age. Compared to doctors, nurses 
were more inclined to resuscitation in case of old age. Despite the differences 
in expectations and value judgements, the general preference for resuscitation 
did on an average not differ between the four groups. 

It is almost impossible to assess the independent influence of considerations 
of the different participants in actual resuscitation decisions. Therefore, we 
approached the clinical reality in a carefully chosen design by creating paper 
patients and simulated decisions with relevant respondents. Nevertheless, 
results can be different when facing true patients. The medical culture in a 
hospital may also influence the decisions regarding resuscitation,1 1 '1 2 and the 
results in other hospitals or countries may thus not be the same. Although we 
had a mix of relatively healthy and ill patients as measured by the COOP 
charts, we had to exclude those who were too ill or had serious impairments. 
Furthermore, 25% of the patients did not want to talk about the subject. It is 
difficult to estimate the effect of this selection on our results. We speculate that 
when patients are very ill, they will be less inclined to resuscitation. Patients 
who do not want to talk about the subject, may be those who are not willing 
to take their life into their own hands. Such patients are likely to accept every 
treatment offered, including resuscitation. A similar reasoning may apply to 
the partners who did not participate. 

Life expectancy and the selected aspects of quality of life proved to be rele
vant for the decisions of our respondents, but other factors may also influence 
their preferences. For example, preferences can be influenced by the name of 
a disease despite a similar prognosis (e.g. AIDS and cancer),13 or by presenting 
cases of intravenous drug use, alcoholism or a criminal background or of a 
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personal relation with the medical staff.14'15 Also professional experience or 

religion of the decision maker can influence the preference for resuscita-

tion.1«.« 
When studying the prospects without cardiac arrest, physical condition and 

level of self care turned out to be of similar importance to the preferences of the 
4 groups. A relatively large difference was found between doctors and patients 
with regard to a life expectancy of less than three months. It is possible that 
life expectancy has mainly a quantitative value for health care workers. In 
their professional judgement, a life time of less than 3 months may no longer 
be considered a worthwhile benefit to justify a resuscitation attempt. For 
patients and partners, life expectancy can have a more qualitative or social 
value, and 3 months can still be an important time to share with close relatives 
and friends. The importance of this social aspect is also suggested by the pre
ference of patients towards no resuscitation in the absence of family or friends. 
In this case, doctors and nurses had no clear preference, apparently they 
avoided a moral judgement. As demonstrated by two of our case descriptions, 
the complex patterns of expectations and value judgements of the four'groups 
can lead to disagreements in preferences for resuscitation in individual cases, 
despite the fact that their general preference for resuscitation did on an ave
rage not differ. 

Most survivors after resuscitation have an acceptable or good quality of 
life,17 however survival occurs relatively infrequent and the probability of 
survival is regarded essential for resuscitation decision making.8-18 '19 Our 
patients had high expectations about the survival after resuscitation. This 
misconception may be caused by television programs.8 In discussions with 
doctors, relatively high expectations of patients can be modified towards 
more realistic proportions, and this lowers their preference for resuscitation.20 

However, if a discussion about resuscitation is only framed around the proba
bility of survival, it can be expected that probabilities have a profound impact 
on the preference. If resuscitation is discussed in a broader context, our results 
suggest that even high expectations of survival have a modest influence on the 
preference for resuscitation. Nevertheless, adequate information on survival 
is essential and not only patients, but also health care workers and partners 
need to be better informed about the survival after resuscitation. 

Although the preference for resuscitation between doctors, nurses, patients 
and their partners was on an average not different, we feel that patients have 
a perspective different from the others. Predictions on the choice of patients 
remains difficult because of the individual differences in preference. To deter
mine the acceptability of a resuscitation attempt, we recommend discussions 
with patients in an early stage of the hospital admission. Physicians are 
expected to take an active role in this . 2 1 Further research is needed whether 
such discussions induce anxiety in patients.2 2 
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We studied essential elements of decisions to terminate and to withhold cardio
pulmonary resuscitation in hospitals. These are: the survival probability and 
quality of life after resuscitation, and the patient's prospects without cardiac 
arrest, in terms of expected life time and quality of life. Our results will be 
discussed in this context. Furthermore, we shortly address the issue of costs, 
discussions with patients and highlight some aspects of decision making. 
Finally, some suggestions are made for future research. 

Survival probability 

Expected survival probability after resuscitation appeared not to be an inde
pendent explanatory factor of decisions to withhold resuscitation (Chapter 3). 
This result is not surprising since in our hospital this decision turned out to 
be associated with other end-of life decisions. Nevertheless, it is essential to 
be able to predict survival with sufficient confidence. The generally proposed 
Pre Arrest Morbidity (PAM) score and the Prediction After Resuscitation 
(PAR) score are based on an aggregated score of morbidities being present or 
absent (Chapter 3).1*2 These scores may not be able to predict survival under 
all circumstances.3 The new prognostic score presented in Chapter 4 is based 
on the dynamics in pre-arrest morbidity. With our prognostic model we could 
identify a subgroup of patients at risk for a poor outcome (survival proba
bility 10 percent or less). This does not imply that our model can be used as a 
formal decision model on the level of the individual patient. There always will 
remain patients who survive against the odds. As yet, the prediction of survi
val thus leaves much to be desired. Furthermore, there is no consensus about 
which probability of survival resuscitation is no longer worthwhile to under
take.4-5 Still, we consider our model useful for doctors in discussions about 
the patient's prognosis. We think that our survival information is essential 
because many doctors, nurses, patients and their partners have no realistic 
expectations about survival after resuscitation and their preferences for 
resuscitation depend to some extent on survival information (Chapter 7). 

Quality of life after resuscitation 

Using survival as an indicator of 'successful resuscitation' can be misleading, 
because it is not a synonym for good quality of life. 
Studies have shown that survival can mean an independent life at home, a 

dependent life in a nursing home or a vegetative state.6»7 Such a difference is, 
no doubt, relevant for patients.8 The knowledge about more refined quality of 
life outcomes after resuscitation is rather global. This because quality of life 
in this field is mostly assessed by clinical judgements, and not by formal 
instruments (Chapter 5). We measured the quality of life of survivors after 
resuscitation and showed that the common fear that resuscitation frequently 
leads to a long-term poor quality of life is not justified (Chapter 6). 
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Interestingly, the most important explanatory factors for an impaired level of 
quality of life after resuscitation were patient characteristics known before the 
arrest, such as older age and noncardiac reason of admission. These findings 
may be particularly helpful when informing patients and taking decisions 
about resuscitation. In view of the findings, we feel no need to make quality of 
life after resuscitation a prominent issue in discussions with patients, other 
than for those who are at risk for a poor quality of life after resuscitation. 

Prospects without cardiac arrest 

The patient's prospects without cardiac arrest in terms of life expectancy and 
quality of life, is frequently uncertain. However, it is biological not plausible 
that resuscitation will improve the prospects. At best the patient's present 
condition remains unchanged. A resuscitation attempt in patients with an 
expected short life expectancy and a poor quality of life seems therefore dis-
proportional, because there are no likely health benefits. Resuscitation should 
thus be in balance with the prospects without cardiac arrest. 

In Chapter 3 we showed that, besides age, the patient's prospects in terms 
of reduced life expectancy and dependency had a clear impact on the decision 
to withhold resuscitation. Whether these and other aspects of quality of life 
were of different importance to doctors, nurses, patients and their partners 
remained, however, unknown. Therefore, we investigated the impact of various 
prospects without cardiac arrest on the preference for resuscitation, and 
demonstrated that doctors, nurses, patients and their partners had indeed dif
ferent perspectives in some matters (Chapter 7). For example, an expected 
short life expectancy influenced the preference for resuscitation of patients, 
but doctors were significantly more influenced by this aspect. Differences 
between patients and doctors also concerned the importance of emotional 
distress and social isolation. The trade-offs between life expectancy and 
aspects of quality of life were found to be complex and preferences between 
individual respondents could be very different. This suggests that there is no 
consensus about which aspects of life make resuscitation senseless. 

In this chapter, we also showed that 14% of doctors, 20% of nurses, 34%, 
and 18% of partners always favored or opposed resuscitation, regardless the 
prospects without resuscitation. Apparently besides the investigated factors, 
other aspects play a role, such as religion, social circumstances and personal 
views. That personal views influence decisions of patients can be illustrated 
by the following case. A well-educated and competent patient wished to have 
a do-not-resuscitate order. She had cared for her mother who lived in a nur
sing home and wanted to avoid a similar life after a potential resuscitation. It 
was explained to her that with her condition the risk for such a life was small, 
and that death or survival in her current state of health was more likely. She 
understood this information, but still preferred death above the small chance 

General discussion 



of a life in a nursing home. This illustrates that decision making is a highly 
individual matter and can be driven by a variety of issues and risk attitudes.9 

Costs 
When taking care of the patients, doctors should be aware of the consequences 
of their clinical actions for future patients, in terms of financial costs, resour
ces, time and energy. In this respect, particularly the use of life prolonging 
technology near the end of life has become a concern.10'11 Costs involve 
choices at a macrolevel, whereas the cost issue has hardly any place in dis
cussions at a microlevel, where choices concern individual patients. 

We showed in Chapter 3 that for 32% of the patients with a life expectancy 
of less than three months resuscitation and other life prolonging technology 
were still available (Table 3.4.). We do not judge such a policy, but it illustrates 
variations based on value judgements, problems of setting limits to care or 
unstructured care. Although doctors have no obligation to provide futile care, 
it remains difficult to determine when resuscitation is futile. If the conse
quence is that always the patients must decide whether resuscitation is 
worthwhile, the financial impact of fully granting this autonomy can be great. 
On the other hand, we have demonstrated that patients are in general not more 
inclined to resuscitation than doctors (Chapter 7), and the financial conse
quences of generally granting patient's autonomy in resuscitation seems thus 
only a potential, but not an actual problem. 

DISCUSSIONS WITH PATIENTS 

Hospitalized patients may expect that resuscitation is initiated in case of a 
cardiac arrest, unless the doctor informs the patient about the opposite.12-16 

Nevertheless, and as said before, not all patients prefer to undergo resusci
tation and discussions with patients are needed to be informed about their 
preferences. Research revealed that in the United States the subject was not 
discussed in 75% of the cases.17 Even in seriously ill patients resuscitation was 
discussed with only 10 to 30% of the patients. Research in the Netherlands has 
focussed on the presence of do not-attempt resuscitation orders, and not on 
routine discussions with patients about resuscitation. However, we have no 
evidence that resuscitation is more routinely discussed in the Netherlands than 
in the United States. Six percent of the total Dutch hospital population has a 
do-not-attempt resuscitation order (Government Commission Remmelink),18"20 

but only 14% of these patients were informed about the presence of such an 
order. Of course, because of cognitive deterioration or coma, a do-not-
attempt resuscitation order cannot always be discussed with patients, 
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but the Dutch commission concluded that in about one third of all patients a 
discussion had been possible, but was not undertaken.of all patients a discus
sion had been possible, but was not undertaken. 

How do patients react when the subject of resuscitation is brought up? Most 
patients have positive feelings: they feel to have control over things (71%), feel 
relieved (53%), and feel cared for (53%).21 A minority becomes nervous (22%), 
feels sad (16%) and thinks that the doctor is giving up (6%). If information on 
disease prognosis would distress patients and hamper their recovery, a doctor 
can withhold this for therapeutical reasons and make autonomous decisions. 
How often doctors call upon this 'therapeutic exception' is unknown, but care 
should be taken that the doctor's reluctance to bring 'bad' news to patients, is 
a substitute for the opinion that for many patients it would be better to be 
ignorant about their future. 

From Chapter 3 we conclude that do-not-attempt resuscitation orders were 
closely related to withholding other treatments as well. Well considered, there 
is no reason to link discussions about resuscitation to other treatment limita
tions. Cardiac arrest is an acute event and may occur in relatively healthy 
patients. Discussing resuscitation thus concerns in fact all patients. But 
should we really discuss resuscitation with every patient in the hospital? The 
current Dutch law Medical Treatment Agreement (Wet Geneeskundige 
Behandelings-overeenkomst) regulates the obligation to inform patients. 

The law also sets limits to the use of the 'therapeutic exception'. The expla
natory memorandum states that an expected impaired recovery of patients by 
providing information is not sufficient ground to withhold such informa
tion.22 According to the memorandum, a call on the 'therapeutic exception' is 
(only) justified when there is a reasonable risk of suicide. Doctors can object 
this statement by saying that many patients have a low probability of getting 
a cardiac arrest and that for those patients the issue is not relevant, or is un
necessary frightening. Furthermore, they may reason that the major medical 
goal is prolonging life, this can be achieved with resuscitation and such efforts 
will be expected by their patients. 

A practical argument of doctors can also be that it is time consuming to dis
cuss the topic with every patient, indifferent to the probability of a cardiac 
arrest. Some philosophers may also oppose a discussion about resuscitation 
with every patient.23 They argue that the reason for seeking the opinion and 
consent of patients is a way to promote their autonomy, and that respecting 
autonomy does not mean that one seeks the opinion of patients in matters that 
are very unlikely to occur. In contrast, jurists can refer to the Dutch Law and 
consider resuscitation just as any other treatment and argue that a doctor has 
to get consent from a patient before instituting a treatment, and argue that a 
doctor has to get consent from a patient before instituting a treatment, cer
tainly if risks are involved. 
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From the studies presented in this thesis and in the literature, we learned that 
cardiac arrest occurs in a rather unpredictable heterogeneous population of 
patients, that most patients have wrong expectations about survival after 
resuscitation and that they have a wide variability of preferences. Moreover, 
most patients prefer that the topic is discussed, but often don't take the ini
tiative to talk about the subject. In this field of tension, we feel that there still 
are good arguments for having a general policy about informing relevant 
patients about resuscitation. 

DECISIONS 

Decisions by patients 

If resuscitation is discussed with patients, do they really want to make deci
sions themselves? Unpublished data of our study presented in Chapter 7 reve
aled that 80% of the patients in our hospital wanted to be involved in resus
citation decisions. Fifty percent of these patients wanted to share their deci
sions with the doctor; whereas 40% preferred to take decisions all by them
selves. Only 10% preferred that doctors alone took such decisions. A recent 
study concluded that contrary to doctors themselves, patients prefer a more 
active role for doctors in both discussion of end-of-life care and decisions.24 

This does not imply that doctors should make first decisions not to resusci
tate, and then inform their patients or solicit approval from their patients and 
their partners.2 5 In this approach, the discussion with patients is not very open. 

Decisions by patients implies that mentally competent, emotionally intact 
and well-informed patients express the wish not to be resuscitated, doctors 
have to respect this preference, even when there is no medical ground to with
hold resuscitation. In our opinion, however, patients who prefer resuscitation 
cannot insist that it is attempted when no survival is expected. This point of 
view is in contrast to the recent statement of the European Resuscitation 
Council that resuscitation contrary to the medical opinion should be carried 
out.12 We belief that there is no conceivable advantage in such policy. One 
misleads the person concerned by nurturing false hopes. If this policy is 
employed widely, it will be in conflict with social justice. Resources are dedi
cated to patients without possible benefit, while with these means other 
patients can profit. 

Decisions by others 

What happens if patients cannot be consulted or are not able to make a choice, 
and a decision about resuscitation cannot be postponed? If a patient has al
ready and competently expressed preferences with sufficient clarity, these 
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preferences can be extended to situations of incompetence.26 If there is no 
evidence about previous wishes, resuscitation can be withheld if no survival 
is expected or if the burdens of the patient's life with treatment clearly out
weigh the benefits of that life. The persons who should balance these benefits 
and burdens are generally speaking the partners of patients, the doctors and 
the nurses. In our hospital, partners are, as yet, no substitute decision makers 
for the patients, but are very important advisors of the doctor who carries the 
responsibility for the decision about a do-not attempt resuscitation order. 
Although the information of partners can certainly play a decisive role, it is 
our opinion that doctors remain responsible to safeguard the patient's best 
interest. 

In about 30 to 40% of the cases inconsistencies are reported between the 
choice of a patient and the predicted choice by surrogate decision makers.27"29 

To minimize the possibility of such inconsistencies, all participants in the 
decision making process hould take the patient's expected preference under 
the given circumstances as starting point, and not their own preferences. In 
that respect, it is essential to have a good picture of the patient's personal 
background and goals in life.23 

No decisions 

As yet, resuscitation requires no prior consent of a patient, and without a do-
not-attempt resuscitation order it will be applied even without strict doctor's 
orders. If a cardiac arrest occurs, a resuscitation team is called. This medical 
fire brigade has no time for deliberations about the sense or desirability of the 
resuscitation attempt, and will hardly be able to judge this in the context of 
an ongoing resuscitation attempt. Decision making becomes a matter of rules 
(Chapter 2) which concentrate on the survival probability. In that respect, the 
decision making process during resuscitation has a smaller basis. 

If no decisions are taken, and a resuscitation attempt is performed in an 
unavoidable deathbed, futile care is given and the patient's dignity is jeopar
dized. If this attempt turns out to be not 
preferred by the patient, his of her autonomy has not been respected. Such a 
situation is undesirable, leads to conflicts during and after resuscitation and 
is not necessary. Nevertheless, in view of the acuteness of the event and goals 
of medicine, we do not recommend a change of the current hospital policy in 
such a way that a patient should give explicit consent for resuscitation and 
that a resuscitation attempt can only be initiated under this condition. 
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DIRECTIONS FOR FUTURE RESEARCH 

To improve the probability of survival after resuscitation, directions for futu
re research concern the improvement of the in-hospital Chain of Survival. 
With the development of semi-automated defibrillators for use out-of-hospital 
by relatively lay people (e.g. police officers), one can think of the application 
of these defibrillators by nurses.30 The evaluation of such practice should con
centrate on the efforts made versus the effectiveness, the incidence of shock-
able cardiac rhythms in a hospital, and trainability and retention of skills 
required for the semi automated defibrillator. Another amelioration of the in-
hospital Chain of Survival can come from new strategies to treat post-anoxic 
encephalopathy, such as experiments with hypothermia.31'32 

With regard to the quality of life after resuscitation, a firm core of know
ledge about the relation between resuscitation and the outcome is still requi
red.33 Differences in quality of life between similar patients with and without 
a cardiac arrest and subsequent resuscitation is still a relatively unexplored 
area. We expect that more information about the condition of the patients 
before resuscitation will lead to a more complete explanation of their quality 
of life after resuscitation (Chapter 6). Our results suggest a difference in physi
cal functioning of resuscitation survivors over time. This may imply that the 
outcome 'quality of life after resuscitation' depends on the timing of assess
ment. When investigating changes in quality of life over time, a longitudinal 
study design is required, with repeated measures and control over mortality 
as a potential selection bias. Aspects of adaptation of patients to less favou
rable conditions after resuscitation and how this influences the quality of life 
measurements need also further research. 

Concerning the decision making during resuscitation, we propose the devel
opment of improved guidelines to terminate resuscitation (Chapter 2). 
Furthermore, the prognostic model presented in Chapter 4 needs further 
research in terms of its reliability, and discriminative ability, as well as inter
nal and external validity. 

In this thesis, we have not investigated the optimal information strategy to 
avoid harm to the patient and guarantee well-balanced decisions. Not all 
patients can be considered adequate decision makers. To prepare them, there 
should be a proper climate for discussing resuscitation. There are many fac
tors which can influence the patient's feelings, their readiness to decide, and 
their final decision. One can think of the time of the discussion in the clinical 
course (e.g. outpatient clinic, the first day of admission), the type, the amount 
and the order of the given information.34'35 Of course, also the information 
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provider is a factor to be investigated. One might hypothesize that the profes
sional background of the provider (doctor or nurse) may also influence the 
patient's preference for treatment. For example, doctors talk with patients 
about resuscitation within the context of disease, treatment and prognosis, 
whereas nurses talk with patients about resuscitation within the context of 
general care. 

All in all, we belief that there are good reasons for an early discussion with 
patients about resuscitation. Patients also expect an active role of health care 
professionals. Ideally, a do-not attempt-resuscitation order is discussed with 
relevant patients upon admission, and after clinically relevant changes in 
health during admission. Such a discussion should neither give the impres
sion, nor imply that the maximum medical and nursing care is withheld. 
Decisions should include information about survival probability, quality of 
life after resuscitation, as well as the patient's prospects without cardiac 
arrest. 

Proper conditions are necessary to make patients adequate decision makers, 
and decision makers should be fed with adequate information about the out
comes after resuscitation. When doctors have to decide about resuscitation 
without knowing the patient's preference, they can balance their decisions 
with information from the partner and nurse about the patient's views and 
social history. Nurses can have other information about the patient and they 
nearly always have to start the resuscitation attempt. For a well-accepted 
resuscitation decision, and to avoid that resuscitation is performed half-heart
edly, the support of nurses is indispensable. 

A practical approach for all those involved in decisions about resuscitation 
is finding an answer to three questions: (1) what is the chance of survival, (2) 
what is the sense of a resuscitation attempt in terms of quality of life after 
resuscitation and prospects without cardiac arrest, and (3) what is the patient's 
(expected) preference? Bringing up the subject of resuscitation with patients 
has the advantage that it can also enlighten their general attitude to other 
invasive medical treatments. Experiences with well-balanced decisions about 
resuscitation may be expanded in the future to other treatment choices, such 
as those for intensive care, mechanical ventilation, and dialysis. 
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Cardiac arrest is the highest emergency situation in medicine where, more 
than in any other treatment, the life is at stake. Doctors and nurses will apply 
cardiopulmonary resuscitation in order to restart the heart and the respiration 
of the patient. This not only includes basic life support measures, i.e. external 
chest compressions and artificial ventilation, but also advanced measures 
such as endotracheal intubation, intraveneous cannulation and often electric 
shocks (defibrillation). Prolonged life support measures are taken for patients 
who regain spontaneous blood circulation after resuscitation and this means 
admission to the intensive care and often mechanical ventilation. A relatively 
small percentage survives after resuscitation (10 - 20%). Survivors may have 
serious neurological impairments due to postanoxic encephalopathy or still 
die after a little while. Historically, the policy of most hospitals is to always 
initiate resuscitation in case of a cardiac arrest, unless there is a do-not-
attempt resuscitation order. However, resuscitation should only be applied if 
it is effective, useful and not harmful. Doctors, nurses, patients and partners 
may have different opinions about the conditions among which resuscitation 
should no longer be applied. 

In the Introduction (Chapter 1), in-hospital resuscitation is placed in the con
text of the medical goal of preservation of life and medical ethics. The role of 
doctors, nurses, patients and their partners in the decision making about 
resuscitation is outlined. Next, an overview is given of the history of resusci
tation and the ongoing discussion around the concept of futile care. We 
investigated the influence of three aspects of medical decisions to terminate 
and to withhold cardiopulmonary resuscitation in hospitals: (a) survival pro
bability and (b) quality of life after cardiac arrest followed by a resuscitation 
attempt, and (c) the patient's prospects without cardiac arrest, in terms of 
expected life time and quality of life. 

Chapter 2 focuses on the termination of resuscitation in patients with a car
diac arrest. We studied patients who were resuscitated in the Academic 
Medical Center (AMC) in Amsterdam and analysed factors which could influ
ence the time to terminate resuscitation, as well as the criteria on which those 
decisions were based. We also assessed the adequacy of the criteria of the 
European Resuscitation Council and the American Heart Association to ter
minate resuscitation. For this purpose, we reviewed the audiotapes of resus
citation attempts by the AMC resuscitation team. The study group concerned 
36 patients (27 men and 9 women, mean age 64 years), 19 patients were resus
citated on general wards, and 17 were resuscitated on the emergency room 
after an out-of-hospital circulatory arrest. The median time to terminate 
resuscitation was 33 minutes (range 8 - 8 1 minutes). Results from multiple 
linear regression showed three factors to be independently associated with a 
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later time of terminating resuscitation. These factors were (a) more than 5 
minutes delay in first order measures (ECG, endotracheal intubation, admini
stration of epinephrine), (b) drawing a biochemistry blood sample and (c) 
response of the patient with spontaneous circulation. The criteria of the 
European Resuscitation Council and the American Heart Association did not 
sufficiently cover all the termination decisions. 

Conclusions: to support the decision making during resuscitation, we 
recommend to revise the current guidelines with special attention to differen
ces in resuscitation on the wards and the emergency room. Special training is 
essential for the implementation of these guidelines. 

In Chapter 3, we studied determinants of do-not-attempt resuscitation orders 
in clinical practice. The potential determinants were: expected survival pro
bability after resuscitation, the patient's prospects without cardiac arrest, and 
the patient's autonomeous decision to want no resuscitation. In an open popu
lation of hospitalized patients, we reviewed the medical records of the AMC 
departments of cardiology, internal medicine, neurology, neurosurgery and 
general surgery. Estimates of survival probability were calculated according 
to the Pre-arrest Morbidity Score (PAM) and Prognosis after Resuscitation 
score (PAR). The prospects of the patient's condition was expressed in life 
expectancy and quality of life (dependency, pain or shortness of breath). 

Fifty-eight (12%) of the 470 included patients had a do-not-resuscitate 
order. Thirty-two (7%) had a PAM of > 5 and 82 patients (17%) had a PAR of 
> 8. This indicates a low survival probability. The prospects without cardiac 
arrest and age proved to be independently associated with the presence of a 
do-not-attempt resuscitation order. The odds ratio (OR) for the presence of 
such an order increased with a decrease in life expectancy to an OR of 37 for 
a life time of < 3 months, and an OR of 13 for a dependent life in a nursing 
home. The odds ratio for a do-not resuscitate order also increased with age to 
an OR of 4 for patients > 80 years. Survival probability, estimated by PAM and 
PAR, was not associated with a do-not-attempt resuscitation order. We found 
indications that PAM and PAR are no ideal predictions scores. 

Conclusions: The patient's prospect without cardiac arrest is the main deter
minant of do-not attempt resuscitation orders in clinical practice, and not the 
survival probability as indicated by PAM and PAR. 

In Chapter 4, we concentrated on the survival probability after resuscitation. 
Our objective was to identify risk factors for poor survival in relation to the 
dynamics of pre-arrest morbidities. The medical records of resuscitation 
patients were reviewed and pre-arrest morbidity was established by categori
zing the medical diagnoses according to three functional time frames: before 
admission, upon admission and during admission. Significant independent 
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indicators of survival were identified through a logistic regression model. A 
total of 553 patients were included in the study and 22% survived up to hos
pital discharge. 

Independent indicators for lower survival rates were (a) age > 70 years (OR 
0.6), (b) stroke (OR 0.3) and (c) renal failure before admission (OR 0.3), and (d) 
congestive heart failure during admission (OR 0.4). Indicators for relatively 
high survival rates were angina pectoris before admission (OR 2.1) and ven
tricular dysrhythmia as diagnosis upon admission (OR 11). Based on the 
logistic regression model, about one-fifth of our resuscitation patients could 
be identified as a high risk group for a poor outcome (< 10% survival). 

Conclusion: Patients with an increased risk for a poor survival can be iden
tified upon or during admission, when we consider the different prognostic 
value of morbidities at different time points. Survival or death, however, can 
not be predicted with absolute certainty. 

In Chapter 5, we focus on the quality of life of the survivors. Survival after 
resuscitation is associated with various degrees of neurological sequelae, and 
the most favourable outcome is regarded as a life without neurological 
impairment, the worst outcome is a vegetative state. Although neurological 
impairments may affect the patients ' quality of life, the two parameters are 
not synonymous; quality of life plays an essential role in the decision making 
about resuscitation. We elaborated on the concept of quality of life, the 
International Classification of Impairments, Disabilities and Handicaps 
(ICIDH), and the current state of measuring health outcomes after resusci
tation. In particular, we discussed the use of the generally advised Glasgow-
Pittsburgh Outcome Categories and Overall Performance Categories to evalu
ate the outcome after resuscitation. 

The conclusions are that although these measures seem attractive by their 
simplicity and practicality, it should be realized that CPC and OPC scores are 
only crude handicap scales, which rely on clinical judgement and give super
ficial but not in-depth information. Moreover, at the time of the study, little 
was known about the quality of life after resuscitation. 

In Chapter 6, the long-term survival after resuscitation was assessed and the 
quality of life of survivors was measured. We determined the impact of patient 
characteristics before, during and after resuscitation on quality of life, and 
compared the results with those of others. 
In a cohort study of 90 survivors after in-hospital resuscitation, we assessed 
the various quality of life domains, including cognitive functioning, depres
sion and level of dependence. The used instruments were: Sickness Impact 
Profile, Mini Mental Status Examination, Center for Epidemiologic Studies-
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Depression scale, Rankin Scale, and a Visual Analog Scale to measure the per
ceived the quality of life (range 1 to 10). Most survivors were independent in 
daily life (75%), 17% of them suffered from cognitive impairments, 16% had 
depressive symptoms. The mean (SD) score for perceived quality of life was 7 
(2). Multivariate regression analysis showed that both impaired quality of life 
and cognitive dysfunction were partly determined by two factors which were 
known before resuscitation: a noncardiac reason of admission and older age of 
the patient. Factors during and after resuscitation, such as prolonged cardiac 
arrest and coma, did not importantly determine the quality of life or the cog
nitive functioning of survivors. The quality of life of our patients who survived 
was worse compared to a reference group of elderly, but better than a reference 
group of stroke patients. Quality of life did not importantly differ between the 
compared studies of resuscitation survivors. 

Based on these results, we conclude that (a) resuscitation is frequently not 
successful, but if the patient survives, a relatively good quality of life can be 
expected; and (b) that quality of life after resuscitation is mostly determined 
by factors known before resuscitation. These findings may be helpful when 
informing patients and taking decisions about resuscitation. 

In Chapter 7, we concentrate on the patients ' prospects without cardiac arrest 
in terms of expected life time and quality of life, because doctors, nurses, 
patients and partners may have different opinions about the conditions among 
which resuscitation should not be applied. 
We also investigated the influence of beliefs of the four groups about the gene
ral survival probability after resuscitation on the preference for resuscitation. 
In a policy analysis, doctors, nurses, patients and their partners evaluated 16 
case descriptions, representing fictitious patients with different prospects 
without cardiac arrest. The prospects consisted of six characteristics: life 
expectancy, age, physical condition, emotional condition, level of self care and 
social situation. The respondents rated their preference for resuscitation after 
each case. A total of 448 persons participated in this study (122 doctors, 173 
nurses, 106 patients and 47 partners); 37% of the doctors, 20% of the nurses, 
9% of the patients and 1 1 % of the partners realistically expected the survival 
probability after resuscitation to be 10 - 20%. Expectations of survival signi
ficantly influenced the preference for resuscitation. In case of a short life 
expectancy without cardiac arrest (< 3 months), doctors were more inclined 
towards no resuscitation than patients, whereas depression and social isola
tion were more important for patients and their partners. The preference score 
of the four groups was similarly influenced by aspects of physical condition 
and self care. 

Conclusion: Part icipants in resuscitation decisions have unrealistic expec
tations about the survival probability and make complex judgements about 
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the prospects without cardiac arrest. To make well-balanced decisions, we 
recommend to educate the participants in do-not-resuscitate decisions about 
the true outcomes after resuscitation (Chapter 4 and 6). This approach may 
not prevent a misinterpretation of the patient's preference by the others. 
Therefore, we also recommend discussions with the patients in an early stage 
of hospital admission. 

In Chapter 8 we discuss the essential aspects of decisions to terminate and to 
withhold cardiopulmonary resuscitation in hospitals. These aspects are: the 
survival probability and quality of life after resuscitation, and the patient 's 
prospects without cardiac arrest, in terms of expected life time and quality of 
life. Furthermore, we shortly address the issue of costs and expand on discus
sing resuscitation with patients and some aspects of decision making. Finally, 
some suggestions are made for future research. 
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Een hartsti lstand heeft de hoogste medische urgentie omdat, meer dan in 
menig andere situatie, het leven op het spel staat. Verpleegkundigen en artsen 
zullen een reanimatiepoging starten om het hart en de ademhaling van de 
patiënt weer op gang te brengen. Zo'n poging betekent niet alleen het toepas
sen van elementaire reanimatietechnieken zoals hartmassage en beademing, 
maar ook specialistische maatregelen, zoals endotracheale intubatie, intrave
neuze puncties en vaak het toedienen van elektrische schokken (defibrillatie). 
Verdere maatregelen worden getroffen voor patiënten van wie de spontane 
bloedsomloop herstelt, deze maatregelen betreffen onder meer opname op de 
intensive care en vaak mechanische beademing. Een relatief klein percentage 
van de patiënten overleeft na reanimatie (10 - 20%). Overlevenden kunnen lij
den aan ernstige neurologische stoornissen ten gevolge van postanoxische 
encefalopathie, of toch nog enige tijd later overlijden. Van oudsher, is de alge
mene regel in het ziekenhuis dat als een patiënt een hartsti lstand krijgt altijd 
een reanimatiepoging wordt gestart tenzij er een niet reanimeren code is afge
sproken. Echter, reanimatie zou alleen moeten worden gestart als het effectief 
is, zinvol en niet schadelijk. Artsen, verpleegkundigen, patiënten en hun par t 
ners kunnen van mening verschillen over de omstandigheden waaronder rea
nimatie niet meer zou moeten worden toegepast. 

In de inleiding van dit proefschrift wordt reanimatie in het ziekenhuis in de 
context geplaatst van de primaire medische doelstelling om het leven van 
patiënten te behouden en de medisch-ethische kaders die daarbij gelden 
(Hoofdstuk 1). Vervolgens wordt de rol van artsen, verpleegkundigen, patiën
ten en hun partner in de besluitvorming over het al-dan-niet reanimeren 
beschreven. Daarna volgt een historisch overzicht van de reanimatie, met aan
dacht voor de discussie over zinloos medisch handelen. Tegen deze achter
grond was ons doel de invloed van drie belangrijke overwegingen op de 
besluitvorming over het al-dan-niet reanimeren in het ziekenhuis nader te 
onderzoeken, dit zijn: (a) de kans op overleven na reanimatie, (b) de levens
kwaliteit na reanimatie en (c) de prognose van de patiënt, in termen van 
levensduur en levenskwaliteit, als geen hartsti lstand optreedt. 

Hoofdstuk 2 richt zich op de beslissing om de reanimatiepoging te beëindigen. 
Wij voerden onderzoek uit naar patiënten die reanimatie ondergingen in het 
Academisch Medisch Centrum (AMC) te Amsterdam en bestudeerden factoren 
die van invloed zouden kunnen zijn op het tijdstip waarop de beslissing tot het 
staken van de reanimatiepoging werd genomen, alsmede de criteria die bij de 
beslissing werden gehanteerd. Ook onderzochten wij of de criteria van de 
European Resuscitation Council en de American Heart Association voor het 
beëindigen van reanimatiepogingen voldeden. Wij analyseerden de gesprek
ken van het reanimatieteam die tijdens de reanimatiepogingen op band 
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werden vastgelegd. De onderzoeksgroep bestond uit 36 patiënten (27 mannen 
en 9 vrouwen met een gemiddelde leeftijd van 64 jaar), 19 patiënten onder
gingen reanimatie op verpleegafdelingen en 17 werden gereanimeerd in de 
shockroom van het AMC naar aanleiding van een reanimatiepoging die buiten 
het ziekenhuis was begonnen. De mediane duur van een reanimatiepoging 
was 33 minuten (spreiding 8-81 minuten). Multivariate lineaire regressie ana
lyse resulteerde in drie factoren die het staken van de reanimatiepoging op een 
later tijdstip kon verklaren: (1) een vertraging in het nemen van de eerst nood
zakelijke maatregelen bij reanimatie (het verkrijgen van een ECG, endotra-
cheaal intubatie, en toediening van adrenaline), (2) het afnemen van een 
bloedmonster voor biochemische onderzoek en (3) het tijdelijk herstel van de 
spontane circulatie van de patiënt. Wij concludeerden dat de criteria van de 
European Resuscitation Council en de American Heart Association onvol
doende zijn om het staken van de reanimatiepoging onder elke omstandigheid 
te kunnen rechtvaardigen. Om de besluitvorming beter te kunnen onder
steunen, is onze aanbeveling dat de huidige richtlijnen voor het staken van de 
reanimatiepoging herzien moeten worden. Daarbij moet rekening worden 
gehouden met reanimatiepogingen die zich op verpleegaf delingen afspelen en in 
de shockroom. Men zou ook in het gebruik van die richtlijnen moeten trainen. 

In Hoofdstuk 3 bestudeerden wij de a priori beslissingen om een reanimatie 
niet toe te passen. Onderzochte factoren die van invloed konden zijn op het 
totstandkomen van zo'n niet-reanimeren code waren: (a) de verwachte kans 
op overleven na reanimatie, (b) de vooruitzichten van de patiënten zonder een 
hartstilstand (levensverwachting en kwaliteit van leven), en (c) de autonome 
beslissing van de patiënt om geen reanimatie te willen. In een open populatie 
onderzochten wij de medische status van patiënten op de afdelingen cardio
logie, interne geneeskunde, neurologie, neurochirurgie en algemene chirurgie 
in het Academisch Medisch Centrum. Schattingen van de kans op overleven 
na reanimatie werden berekend aan de hand van de Pre Arrest Morbidity 
score (PAM) en de Prognosis after Resuscitation score (PAR). Acht en vijftig 
(12%) van de 470 in het onderzoek betrokken patiënten hadden een niet-rea
nimeren code. Elf hadden daar zelf toe besloten. Tweeëndertig patiënten (7%) 
hadden een PAM > 5 and 82 (17%) een PAR > 8. Dit betekent een geringe kans 
op overleven. De odds ratio (OR) voor de aanwezigheid van een niet-reanime
ren code nam toe met een verslechterende prognose tot een OR van 37 bij een 
levensverwachting van minder dan 3 maanden en een OR van 13 voor een 
afhankelijk leven in een verpleeghuis. De odds ratio voor een niet-reanimeren 
code nam ook toe met een toename van de leeftijd tot een OR van 4 voor pati
ënten ouder dan 80 jaar. De verwachtte kans op overleven, zoals gemeten door 
de PAM en PAR, bleek niet onafhankelijk geassocieerd met de aanwezigheid 
van een niet-reanimeren code. 
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Er werden aanwijzingen gevonden dat PAM en PAR geen ideale predictie-sco
res zijn. 

Conclusie: Niet de kans op overleving na reanimatie, maar de prognose van 
de patiënt zonder hartsti lstand is de voornaamste reden voor een niet-reani-
meren code in het ziekenhuis. Naar aanleiding van deze bevindingen advise
ren wij verder onderzoek te doen naar de voorspelling van de kans op over
leven na reanimatie. 

In Hoofdstuk 4 richten wij ons op deze voorspelling van de kans op overleven 
door de ziekte van de patiënt voorafgaande aan de reanimatie te relateren aan 
de overleving na reanimatie. Met behulp van de medische status werden de 
ziektebeelden van gereanimeerde patiënten gecategoriseerd in drie functione
le tijdskaders: vóór opname, bij opname in het ziekenhuis en gedurende de 
opname. Door middel van logistische regressie werd vastgesteld welke varia
belen onafhankelijk van invloed waren op het overlijden na reanimatie, 553 
patiënten werden in de studie betrokken. Tweeëntwintig procent daarvan 
overleefde tot aan het ontslag uit het ziekenhuis. Onafhankelijk voorspellen
de factoren voor een verhoogde kans op overlijden waren een leeftijd ouder 
dan 70 jaar (OR 0,6), een beroerte (OR 0,3) en nierinsufficiëntie voorafgaande 
aan de opname (OR 0,3), en hartfalen ti jdens de opname (OR 0,4). 
Onafhankelijk voorspellende factoren voor een verhoogde kans op overleven 
na reanimatie waren angina pectoris voorafgaande aan de opname (OR 2,1) en 
ventriculaire ritmestoornissen als reden van opname (OR 11). Gebaseerd op 
het logistische regressie model, berekenden wij dat bijna eenvijfde van de 
gereanimeerde patiënten een vooraf voorspelbaar hoog risico had op een 
slechte afloop (< 10% overleving). 

Conclusie: Het merendeel van de patiënten met een hoog risico voor een 
slechte afloop na reanimatie kunnen bij opname en gedurende het verblijf in 
het ziekenhuis herkend worden. Deze informatie kan de arts ondersteunen in 
zijn besluitvorming over het al-dan-niet reanimeren. 

In Hoofdstuk 5 verleggen wij de aandacht naar kwalitei t van leven. 
Overleving na reanimatie is geassocieerd met neurologische gevolgen in ver
schillende mate van ernst. De meest gunstige uitkomst betekent een leven 
zonder neurologische stoornissen en de meest slechte uitkomst is een vegeta
tieve toestand. Hoewel een neurologische stoornis van invloed kan zijn op de 
levenskwaliteit van de patiënt, zijn neurologische stoornissen en kwaliteit van 
leven geen synoniemen. Kwaliteit van leven speelt dan ook een belangrijke rol 
in de besluitvorming over reanimatie. Wij behandelden het concept van kwali
teit van leven, de internationale classificatie van stoornissen, beperkingen en 
handicaps (ICIDH), en de huidige stand van zaken in het meten van gezond-
heidsuitkomsten na reanimatie. Met name betrof dit het gebruik van de 
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internationaal geadviseerde Cerebral Performance Categories (CPC) en Overall 
Performance Categories (OPC) om de uitkomst van reanimatie te evalueren. 
Onze conclusie was dat hoewel deze uitkomstmaten aantrekkelijk lijken door 
hun simpelheid en gebruiksvriendelijkheid, men moet beseffen dat de CPC en 
OPC grove uitkomstmaten zijn, afhankelijk van het klinisch oordeel van de 
arts. De CPC en OPC geven slechts oppervlakkige en geen diepgaande infor
matie. Voorafgaande aan dit onderzoek bestond over de levenskwaliteit na 
reanimatie relatief weinig systematische informatie. 

In Hoofdstuk 6 werd de lange termijnsoverleving en de levenskwaliteit na 
reanimatie systematisch bestudeerd. Wij bepaalden de invloed van patiënten-
kenmerken (bekend voor, tijdens en na reanimatie) op de kwaliteit van leven 
na reanimatie. Voorts vergeleken wij de levenskwaliteit met die van patiënten 
in andere reanimatie studies. 
In een cohort onderzoek van 90 overlevenden na reanimatie in het ziekenhuis, 
beoordeelden wij de kwaliteit van leven met inbegrip van het cognitief func
tioneren, depressie en de mate van afhankelijkheid. De meetinstrumenten 
waren: Sickness Impact Profile, Mini Mental Status Examination, Center for 
Epidemiologie Studies-depression scale, Rankin Scale en een visueel analoge 
schaal voor ervaren kwaliteit (score 1-10). De meeste overlevenden waren 
onafhankelijk in hun dagelijkse activiteiten (75%), 17% had cognitieve stoor
nissen, 16% had depressieve symptomen. De gemiddelde score (SD) voor erva
ren kwaliteit van leven was 7 (2). Met behulp van multivariate regressie ana
lyse kon een verminderde kwaliteit van leven en cognitief disfunctioneren na 
reanimatie ten dele worden verklaard door een niet-cardiale reden van op
name en een oudere leeftijd van de patiënt. In tegenstelling tot onze verwacht
ing speelden factoren tijdens en na de reanimatie, zoals duur van de reani
matiepoging en comateuze toestand geen belangrijke rol in de kwaliteit van 
leven of in het cognitief functioneren na reanimatie. Vergeleken met een open 
populatie van leeftijdsgenoten, was de kwaliteit van leven van de overleven
den na reanimatie slechter, maar beter dan een referentiegroep van patiënten 
met een beroerte. De kwaliteit van leven van de overlevenden na reanimatie 
verschilde wat betreft de uitkomsten niet in belangrijke mate van die in andere 
studies van gereanimeerde patiënten. Gebaseerd op deze resultaten, conclu
deren wij dat reanimatie vaak niet slaagt, maar dat bij overleving een relatief 
goede levenskwaliteit kan worden verwacht. Verschillen in kwaliteit van 
leven na reanimatie worden voor een deel verklaard uit de factoren die voor
afgaande aan de reanimatie bekend zijn. Deze bevindingen kunnen een wel
overwogen beslissing over het al-dan-niet reanimeren ondersteunen. 

Omdat artsen, verpleegkundigen, patiënten en hun partners van mening kun
nen verschillen over de omstandigheden waaronder reanimatie niet zou 
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moeten worden toegepast, onderzochten wij in Hoofdstuk 7 welke aspecten 
van de prognose van de patiënt zonder hartsti lstand (levensverwachting en 
kwaliteit van leven) invloed hebben op de reanimatie-voorkeur van artsen, 
verpleegkundigen, patiënten en hun partners. Wij betrokken daarin ook de 
verwachtingen van de 4 groepen over de kans op overleving na reanimatie. De 
respondenten evalueerden 16 beschrijvingen van fictieve patiënten met een 
verschillende prognose. Elke patiëntenbeschrijving bestond uit 6 aspecten: 
levensverwachting, leeftijd, fysieke toestand, emotionele toestand, mate van 
onafhankelijkheid en sociale omstandigheden. Na het lezen van elke beschrij
ving gaven de respondenten hun mate van voorkeur voor reanimatie aan. Tot 
slot gaven zij op een kansschaal van 0 tot 100% een schatting van de alge
mene kans op overleven na reanimatie. In totaal participeerden 448 respon
denten (122 artsen, 173 verpleegkundigen, 106 patiënten en 47 partners) par t i 
cipeerden in het onderzoek; 37% van de artsen, 20% van de verpleegkun
digen, 9% van de patiënten en 11% van de partners maakten een realistische 
schatting van de kans op succesvolle reanimatie (10-20%). 

Verwachtingen over de kans op succesvolle reanimatie beïnvloedde de keuze: 
hoe hoger de verwachtingen, hoe groter de geneigdheid was om voor reani
matie te kiezen. Met betrekking tot de prognose waren artsen ingeval van een 
korte levensverwachting (< 3 maanden) meer geneigd van reanimatie af te zien 
dan patiënten, terwijl bij een depressieve toestand en sociale isolatie patiënten 
en hun partners meer geneigd waren om van reanimatie af te zien dan artsen 
en verpleegkundigen. Aspecten van fysieke toestand en mate van afhankelijk
heid beïnvloedde in gelijke mate de voorkeur voor reanimatie in de 4 groepen. 
Wij stelden vast dat de meeste betrokkenen geen realistische verwachtingen 
hebben over de overleving na reanimatie en complexe afwegingen maken over 
de aspecten van de prognose waaronder reanimatie nog zinvol wordt gevon
den. Om wel overwogen beslissingen te kunnen maken over het al-dan-niet 
reanimeren, adviseren wij dat betrokkenen beter geïnformeerd moeten worden 
over de daadwerkelijke uitkomsten na reanimatie. Dit kan overigens niet 
voor-komen dat de wens van de patiënt over reanimatie door de betrokken 
arts, verpleegkundige of partner verkeerd wordt ingeschat. Daarom vinden 
wij het raadzaam om vroegtijdig met patiënten te overleggen over de wense
lijkheid van een reanimatiepoging. 

In Hoofdstuk 8 worden in de context van drie principes de resultaten uit het 
proefschrift en beslissingen om een reanimatiepoging te beëindigen en niet toe 
te passen besproken: (1) de kans op overleven na reanimatie, (2) de levenskwa
liteit na reanimatie en (3) de prognose van de patiënt als geen hartstilstand 
optreedt, in termen van levensduur en levenskwaliteit, Vervolgens, gaan wij in 
op het kostenaspect en op enkele aspecten van het besluitvormingsproces rond 
reanimatie. Tot slot doen wij voorstellen voor toekomstig onderzoek. 
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Dankwoord 

Dit proefschrift is te danken aan velen. Allereerst ben ik de patiënten zeer 
erkentelijk voor hun medewerking aan dit onderzoek. Gesprekken met patiën
ten die afzagen van deelname hebben mij een dieper inzicht gegeven in de pro
blematiek. 

Veel artsen en verpleegkundigen in ons ziekenhuis hebben hun kostbare tijd 
gegeven en op zeer waardevolle wijze bijgedragen aan dit onderzoek. 

De hoogleraren van de afdelingen cardiologie (prof. dr. H. Lie), chirurgie 
(prof. dr. H. Obertop en prof. dr. DJ. Gouma), inwendige geneeskunde (prof. dr. 
E. Briët), neurologie (prof. Dr. M. Vermeulen) en neuro-chirurgie (prof. Dr. D.A. 
Bosch) hebben steeds royaal entree geboden tot de kliniek. Zonder hun mede
werking was het onderzoek niet mogelijk geweest. 

Bij het opzetten van de Basic Life Support trainingen voor het ziekenhuis en 
later met dit onderzoek heb ik veel steun en bereidwilligheid ondervonden van 
de managers verpleegkundig aandachtsgebied en de hoofdverpleegkundigen. 

De Raad van Bestuur van het Academisch Medisch Centrum, in het bijzonder 
Professor N.A.M. Urbanus, heeft het belang van wetenschappelijk onderzoek 
in de verpleging vroegtijdig erkend. Daarmee heeft ons ziekenhuis een unieke 
positie verworven. Ik voel mij dan ook zeer bevoorrecht om als een van de eer
sten de opleiding Klinische Epidemiologie voor verpleegkundigen (KEW) te 
hebben mogen volgen, een promotietraject te kunnen voltooien en daarvoor 
subsidie te mogen ontvangen. Mijn dank voor dit alles is groot. 

De verschillende besturen van de divisie Operatie Centrum hebben door de 
jaren heen belangrijke voorwaarden geschapen waaronder ik mijzelf kon ont
wikkelen. Zeer erkentelijk ben ik het huidige divisiebestuur onder leiding van 
Professor Trouwborst en de heer Stam voor de ruimhartige voortzetting van 
deze condities. 
De afdeling anesthesie-verpleging, onder de toenmalige leiding van mevrouw 

E. Kleijn, heeft mij in de beginjaren onderdak gegeven en formatieve ruimte 
vrijgemaakt om de K E W opleiding te kunnen volgen. Ik ben hier dankbaar 
voor. 

Het is voor mij een bijzonder voorrecht geweest om te mogen promoveren 
onder wijze mensen met bekende namen. Veel dank ben ik verschuldigd aan de 
voortrekker van Evidence Based Care in Nederland. Hooggeleerde de Haan, 
beste Rob, je hebt je bijzonder sterk gemaakt voor mijn epidemiologische scho
ling. Mijn gedachten over het verpleegkundig onderzoek zijn in belangrijke 
mate door jou gevormd. Zeer dankbaar ben ik voor je steun tijdens het promo
tietraject. Je talenten als promotor, opleider, schrijver en harde werker 
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hebben ons onderzoek, de publicaties en dit proefschrift mede tot een succes 
gemaakt. Jouw uitnodiging om op de Afdeling Klinische Epidemiologie en 
Biostatistiek te komen werken is een groot voorrecht en ik hoop de verwacht
ingen waar te kunnen maken. Hooggeleerde Krol, beste Leendert, in verschil
lende hoedanigheden en onder verschillende omstandigheden heb je mij 
enthousiast ondersteund en je garant gesteld voor het welslagen van het 
onderzoek. Ik ben je bijzonder dankbaar voor dit vertrouwen en jouw erken
ning dat dit onderzoeksgebied niet makkelijk is en tijd nodig heeft. 

Mijn co-promotor is buitengewoon belangrijk voor mij geweest. 
Weledelzeergeleerde Koster, beste Ru, jij haalde mij voor drie jaar in huis, 
inmiddels zijn het er tien geworden. Dit is zonder twijfel aan jou te danken. 
Jij bezit de eigenschap om mensen veel ruimte te geven voor eigen inbreng, 
stijl en tevens verantwoordelijkheid en groeimogelijkheden te gunnen. Ik heb 
veel van je geleerd en heel veel aan je te danken. Onze vriendschap stel ik zeer 
op prijs en ik hoop nog lang met je te mogen samenwerken. 

Twee hoogleraren wil ik danken voor hun hulp en kennis. Hooggeleerde de 
Haes, beste Hanneke, verpleegkundigen moeten geen eigen methodologie ont
wikkelen, dankbaar heb ik gebruik mogen maken van je methodologische 
kennis en ervaring met Kwaliteit van Leven. Jouw nadruk op betrokkenheid 
en goede betrekkingen verdient navolging. Hooggeleerde Bossuyt, beste 
Patrick, ik heb grote bewondering voor je snelle en overstijgende wijze van 
denken. Dit heeft vaak geholpen bij ons onderzoek. 

Hulp heb ik ook gekregen van dr. ir. Oosting, beste Hans, je bent in staat op 
uitstekende en humoristische wijze het vak Biostatistiek uit te leggen. Ik heb 
veel van je geleerd. 

Mevrouw Dini Kok-Noorman wil ik bijzonder danken voor haar redactionele 
adviezen over vorm, stijl en eenvoud van wetenschappelijk werk. Het belang 
daarvan wordt weleens onderschat. 

Ik wil een twee uitzonderlijke personen bedanken. Beste Alexander, wij heb
ben samen er heel veel kilometers, uren en gesprekken opzitten. Je hebt een 
gouden hart. Beste Andre, ik ben je heel dankbaar voor je aandacht en tijd 
voor de grafische vormgeving van dit proefschrift. 

In de afgelopen jaren is het niet alleen bij wetenschap gebleven. De 
Reanimatiecommissie in het AMC maakt zich sterk om naast kennis over 
reanimatie vooral ook vaardigheid in Advanced Life Support te bevorderen. 
Reanimeren doe je toch voor een belangrijk deel met je handen. De Commissie 
organiseert dan ook trainingen voor artsen en verpleegkundigen in het reani-
matieteam. De samenwerking met Angela Lampe, Margret Blankendaal, Poll 
van der Wouw, Peter Brands, Joep Smit en Reinier Waalewijn was intens 
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en plezierig. Veel heb ik op jullie vertrouwd, we vullen elkaar uitstekend aan. 
Ik hoop onze van samenwerking nog lang voort te kunnen zetten. 

Er zijn een groot aantal mensen betrokken geweest bij het verzamelen van 
gegevens. Marga Kammeyer, Tineke Visscher, Jessica de Vocht, Hortence 
Bongaards, Machteld Bredman en Irith Koster, aan jullie persoonlijke inzet, 
tact en inventiviteit bij de dataverzameling heeft het onderzoek veel te dan
ken. Zeker zal ik de medewerking van Mireille Serlie en Nasser Harbiye niet 
vergeten, ook al omdat zij geïnteresseerd waren in de wetenschappelijke 
aspecten van de reanimatie. Twee studenten hebben hun wetenschappelijk 
project bijzonder succesvol afgesloten: Liane Oosterom en Birit Broekman. Ik 
dank jullie voor het vertrouwen in mijn begeleiding, jullie uitstekende pre
sentatie in Kopenhagen mag niet ongenoemd blijven. 

Veel collega's zijn een belangrijke steun voor mij geweest. Beste Jan 
Binnekade, er zijn maar weinigen zo als jij die zoveel uren en toewijding aan 
het verpleegkundig onderzoek besteden. Aan onze dagelijkse gesprekken heb 
ik veel gehad. Farid te Winkel, ik dank je voor je belangstelling en hulp
vaardigheid. Yolanda Nijssen en Robert Lindeboom, beste collega VIOI's, we 
zijn met zijn drieën begonnen en ik hoop dat wij elkaar niet uit het oog ver
liezen. Ook met Steijn Tersmette hoop ik contact te kunnen onderhouden. 

Wilma Schölte op Reimer, je belangstelling voor mijn welzijn en onze 
gesprekken onderweg naar morgen hebben mij veel goed gedaan. Hopelijk 
krijgen onze ideeën verder gestalte. 

Vanuit de ambulancewereld, de werkgroep Wetenschappelijk Onderzoek van 
de NVHVV, de afdelingen Medische Psychologie en Klinische Epidemiologie 
en Biostatistiek, medewerkers van divisie H, de anesthesieverpleegkundigen 
en anaesthesiologen van het AMC heb ik steeds veel belangstelling gehad. Het 
is helaas niet mogelijk om hier iedereen te bedanken. Het thuisfront van fami
lie en vrienden vormde een prettige mogelijkheid om uit te leggen waar ik nu 
mee bezig was en hoe ver het onderzoek was gevorderd. 

Lieve Ans, dit is het moment waarop promovendi schuld bekennen en beter
schap beloven. Dit proefschrift is slechts mijn dagelijks werk geweest en hier
na volgt uiteraard ander werk waarvoor ik mij natuurgetrouw opnieuw zal 
inzetten. Ik ben je oneindig dankbaar voor de vrijheid om nieuwe uitdagingen 
aan te gaan en je stimulans om grenzen weer te verleggen. Ik heb grote 
bewondering voor de wijze waarop jij jouw werk, je opleiding, ons gezin en de 
sociale omgeving weet te combineren. 

Lieve Daniël en David, mijn werk spreekt weinig tot de verbeelding. Met een 
vader als politieagent, brandweerman, boer, of piloot was dat makkelijker 
geweest. Ik ben heel dankbaar dat jullie desondanks trots op mij zijn. 
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Rien de Vos werd op 2 December 1959 te Amsterdam geboren. Na de Havo 
volgde hij in 1978 de Inservice Opleiding tot A-verpleegkundige in het 
Academisch Ziekenhuis Utrecht. Na zijn opleiding ging hij als verpleegkun
dige werken op de afdeling Anesthesie van het Operatiekamer complex van 
het Academisch Medisch Centrum te Amsterdam (AMC). Tezamen met de 
opleiding Operatie Assistent Differentiatie anesthesie (NZR) volgde hij een 
cursus management (IBW). In 1986 vertrok hij naar West Afrika, alwaar hij 
werkte voor Plan International. Hij keerde terug naar het AMC in 1988 en 
werd aangesteld als reanimatie coördinator, de eerste in Nederland, onder lei
ding van dr. RW Koster. 

In 1990 begon hij aan de AMC-Opleiding Klinische Epidemiologie voor ver
pleegkundigen ( K E W ) onder leiding van prof. dr. R.J. de Haan en start te aan 
het eind van 1993 zijn promotie-onderzoek als Verpleegkundig Onderzoeker 
in opleiding (VOIO) en werd begeleid door prof. dr. R.J. de Haan, prof dr. L.J. 
Krol en dr. RW. Koster. 

Gedurende zijn promotieproject kreeg hij verdere epidemiologische scholing 
door cursussen te volgen aan het New England Epidemiology Institute te 
Boston (VS). Hij was onder andere lid van de reanimatiecommissie in het 
AMC, trainer in Advanced Life Support, uurdocent aan de K E W en de huis-
cursus 'Critical Appraisal'. Tevens gaf hij les in medische ethiek en begeleidde 
onderzoeksstages van medisch studenten. Sinds November 1998 is hij werk
zaam op de afdeling Klinische Epidemiologie en Biostatistiek van het AMC. 
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