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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 
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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 
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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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