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Abstract

Background: The decision to attempt or refrain from resuscitation is preferably based on prognostic factors for outcome and subsequently

communicated with patients. Both patients and physicians consider good communication important, however little is known about patient involvement in

and understanding of cardiopulmonary resuscitation (CPR) directives.

Aim: To determine the prevalence of Do Not Resuscitate (DNR)-orders, to describe recollection of CPR-directive conversations and factors associated

with patient recollection and understanding.

Methods: This was a two-week nationwide multicentre cross-sectional observational study using a study-specific survey. The study population

consisted of patients admitted to non-monitored wards in 13 hospitals. Data were collected from the electronic medical record (EMR) concerning CPR-

directive, comorbidity and at-home medication. Patients reported their perception and expectations about CPR-counselling through a questionnaire.

Results: A total of 1136 patients completed the questionnaire. Patients’ CPR-directives were documented in the EMR as follows: 63.7% full code,

27.5% DNR and in 8.8% no directive was documented. DNR was most often documented for patients >80 years (66.4%) and in patients using >10

medications (45.3%). Overall, 55.8% of patients recalled having had a conversation about their CPR-directive and 48.1% patients reported the same

CPR-directive as the EMR. Most patients had a good experience with the CPR-directive conversation in general (66.1%), as well as its timing (84%) and

location (94%) specifically.

Conclusions: The average DNR-prevalence is 27.5%. Correct understanding of their CPR-directive is lowest in patients aged �80 years and

multimorbid patients. CPR-directive counselling should focus more on patient involvement and their correct understanding.
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Introduction

Cardiopulmonary resuscitation (CPR) for in-hospital cardiac arrest
has a low one-year survival rate of 13% (95% CI: 11%�15%).1 The
decision to attempt or refrain from CPR is preferably based on
prognostic factors for outcome and established through shared
decision-making.2�5 Although patients and physicians consider good
communication on this subject to be important, this is not always
achieved.6 Evidence concerning optimal timing, location of and
specific communication strategies is lacking.7 Experts stress that
decisions should be patient-centred and that CPR-directives should
be part of discussions regarding future care planning.8,7

Communication between patients and physicians seems subopti-
mal while most patients want to be actively involved in decision-
making with regard to CPR.9�11 Two decades of British newspaper
coverage on the subject largely pertains to miscommunication and
insufficient information given by physicians, sometimes even leading
to legal cases.4 Patients have limited knowledge about cardiac arrest
and they tend to overestimate the probability of survival after CPR.12

Moreover, DNR-orders are often mistaken for withdrawal of treatment,
euthanasia or thought subject to ageism.4,10,13,14,8

An international survey on CPR-directive practices reported large
heterogeneity in approaches due to differing cultures and economic
status.15 The majority of respondents indicated national guidance on
CPR-counselling is warranted, but currently often lacking. Although
CPRisnotspecifically mentioned inDutch legislation, it isstipulated that
patients are informed and provide consent for any proposed
treatment.16 A national guideline on discussing DNR in frail elderly
patients is available for general practitioners; no such guideline exists
for hospital care.17 It is proposed that the Dutch “open culture” facilitates
CPR-counselling.15 Still, the most recent Dutch study (2005) reported
that 90% of patient files lacked a CPR-directive.18 Literature on DNR
prevalence and patient perception is scarce. To achieve better patient
counsellingand to implement the right communication interventions, we
must identify which patients need information, when they should
receive it and how much is remembered.19 The objective of this study
was to provide an examination of patients’ perceptions of CPR-directive
counselling. The primary aim was to assess the prevalence of DNR-
orders. The secondary aims were to establish how many patients
recollected a conversation about a CPR-directive, what CPR-directive
the patients then reported and if this was in agreement with the
electronic medical record. Furthermore patients were asked about their
experiences with the conversation and expectations towards survival
rates after IHCA. Lastly an association between the aforementioned
outcomes and patients’ age, morbidity, familiarity with CPR and type of
admission was assessed.

Methods

Study design

A nationwide multicentre cross-sectional observational study was
conducted in 13 participating hospitals. We used a group of people to
interview patients present at each location at one day. In this case the
group of people consisted of our local investigators and student team,
and the locations were hospital sites. This has been used in similar
previous investigations.20 Participating hospitals were recruited from
the 19 hospitals participating in a study assessing long-term outcomes

of in-hospital cardiac in the Netherlands.21 The current study was
registered at clinicaltrials.gov (NCT03807206). A structured question-
naire was created through focus group sessions with anaesthetists,
intensivists, internists, a nursing scientist, an epidemiologist, a clinical
ethicist, and a linguistic consultant. The questionnaire wasassessed for
legibility, clinimetric value and was pilot-tested to assess readability.

Patient population

The study population consisted of all adult hospitalized patients who
were at risk for suffering in-hospital cardiac arrest and who were able
to provide informed consent for the study. As mentioned there is no
protocol for CPR-directive conversations. In our clinical experience
patients who are admitted to the ward or who are scheduled for
surgery have a CPR-directive entered in the electronic medical record.
No guideline or protocol exists dictating this be discussed with the
patient. We excluded patients from the intensive/cardiac/stroke care
unit, because most patients are not able to provide consent or answer
the questions. We excluded patients from day treatment centres (e.g.
day-care surgery, outpatient dialysis), because their hospital stay is
very short, and patients with cognitive impairment or a language
barrier without interpreter available. Furthermore we excluded
patients from the emergency room, because they were likely not
have spoken to a physician prior to our survey and participation would
be too strenuous. To protect our students patients with contagious
disease (influenza, norovirus) were excluded. Cognitive impairment
was generally defined as a Cognitive Performance Category (CPC)
score �4 or CPC 3 and unable to provide consent.22 Cases were
reviewed by local investigators. If patients or nursing staff refused
participation, the reason was noted anonymously.

Ethical considerations

Study participants provided consent for participation in the study and
were given the possibility to opt-out. The study protocol was
considered not to be subject to the Dutch Medical Research in
Human Subjects Act (WMO) due to its non-interventional design. This
study was registered as MEC 2018�1344 with the Erasmus University
Medical Centre Medical Ethics Committee.

Data collection

Data were collected between January 21st 2019 and February 7th
2019. Each hospital location was visited for one day from 09:30am to
6:00pm, leading to 13 planned data collection days. Each hospital had
been informed about the planned data collection date beforehand. On
the day itself, the principal investigator (MS) and local investigators
informed the ward nurses and the head nurse was asked to provide a
list of patients who met the exclusion criteria. All eligible patients were
asked to participate in the study. After providing consent, the patient
completed a structured questionnaire on a tablet computer, aided by a
student if necessary. These students had medical, nursing or
psychology backgrounds and were instructed to obtain consent
and help with the questionnaire. Students were instructed how to
clarify questions to avoid misclassification bias.

Outcome measures

Demographic data were collected via the questionnaire, including the
nature of the hospital stay and health-related quality of life using the
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EuroQoL descriptive system with 5 health dimensions and 3 response
levels (EQ-5D-3L).23 Secondly patients were asked if a CPR-directive
had been discussed with them. They were asked how they
experienced timing and location of this conversation and what they
thought their CPR-directive was. Lastly, they were asked to estimate
the one-year survival probability of CPR for in-hospital cardiac arrest
(0�100%). A researcher, blinded from the interview, collected the
following data from the electronic medical record (EMR): CPR-
directive, Charlson Comorbidity Index diseases24 and number of
medications used at home (excluding food supplements and lotions).
The CPR-directive from the EMR was divided into three categories:
full code (FC), do not attempt cardiopulmonary resuscitation (DNR)
and not documented (ND). Patient responses yielded two more
categories: code unknown to patient (CU) or not discussed with the
patient (NDP). The data were pseudonymized. The translated
questionnaire and case report forms are provided in Supplement 1.

Open answers with regard to patient experiences were categorized
by the investigators (TR, SIJ, MS) into four categories: positive, neutral,

negative and self-determined. Finding it useful or appreciating having
had a CPR-directive conversation was coded as ‘positive’; having
thought about a CPR-directive beforehand and expressing this thought
was coded as ‘self-determined’. With regard to timing and location of the
conversation patients responded on a two or three point Likert-scale.
We compared the CPR-directives from the EMR with patient recall of
having a CPR-directive conversation and whether patients were aware
of their CPR-directive (patient understanding). Correct patient
understanding was assessed for patients who had a documented
CPR directive. Correct understanding consisted of: (1) recollection of
having spoken to a health care professional about the CPR-directive,
and (2) reporting the same directive as documented in the EMR.

Statistical analysis

Descriptive statistics were used accordingly. Subgroup analyses were
done for pre-specified subgroups on the basis of (1) age (per decade),
(2) Age-Combined Charlson comorbidity Index (ACCI),24 (3) number

Fig. 1 – Study flow diagram. *Not including: intensive and critical care units, emergency and operating rooms,
obstetrics, paediatrics, outpatient haemodialysis; **Nurses reserved the right to refuse access to patients if they felt
these could not participate.
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of medications used at home (as a proxy of chronic illness),25 (4)
familiarity with CPR and (5) being a CPR-survivor and (6) admission
specialty. For the Charlson comorbidity index (CCI) a cut-off point of 7
points was chosen as it is associated with reduced outcome in several
cohorts.24 Also an ACCI was stratified for low (0�4 points), medium (5
�7 points) or high (8+ points) burden of age and disease. A high score
was previously associated with lower survival.26,27 Data were
analyzed using SPSS statistics v25.0 (IBM, Chicago, IL, USA) and
R. (R Foundation for Statistical Computing, Vienna, Austria).

Results

Thirteen hospitals were visited. In total 3409 patients were present in
the nursing wards, subsequently 1884 patients were screened for
eligibility, 1699 patients were eligible for inclusion and 1136 patients
completed the questionnaire. This yields a response rate of 67.0%.
The flowchart for inclusion is summarized in Fig. 1. Included patients
had a median age of 70 years (IQR 59�78), half of the population was
male and most were born with the Dutch nationality (87.0%). Patient
characteristics are shown in Table 1.

CPR-directives and patient recollection

The CPR-directives from the Electronic Medical Record (EMR) for the
included 1136 patients were distributed as follows: 63.7% full code
(FC), 27.5% do not attempt resuscitation (DNR) and 8.8% not
documented. The distribution of CPR-directives and patient recollec-
tion is depicted in Fig. 2. Of all questioned patients, 634/1136 (55.8%)
recalled a conversation regarding a CPR-directive. Of patients with a
full code, 384/724 (53.0%) recalled speaking to a health care
professional, of patients with a DNR-order this was 228/312 (73.1%)
(p < 0.001). Of patients with a documented CPR-directive of either FC
or DNR 499/1036 (48.1%) reported knowing their status and reported
it in accordance with the EMR. For patients with FC this result was 330/
724 (45.6%) and for patients with DNR 169/312 (54.2%) (p = 0.01). For
81/1136 (7.0%) patients the directive they mentioned was not the one
registered in the EMR.

Subgroup analyses

Results on subgroups were stratified by (1) DNR-prevalence
according to the EMR, (2) CPR-directive conversation patient recall
and (3) correct patient understanding. Results are shown in Table 2.
While none of the patients below 40 years had a DNR-status, the
proportion of patients with a DNR-status increased to 66.4% in over
80-year-olds (p < 0.001). For the Age-Combined Charlson Comor-
bidity Index (ACCI) a major increase was seen in DNR-prevalence for
�5 points (49.6%) compared to lower scores (13.4%) (p < 0.001). The
DNR-prevalence increased with the number of medications used at
home from 7.2% (zero medications) to 45.3% (�10 medications) (p
< 0.001). DNR-prevalence was higher in cancer patients (37.3%)
than in non-cancer patients (24.2%) (p < 0.001).

CPR-directive conversation recall

In total 634/1136 (55.8%) recalled a CPR-directive conversation.
Recall was 28.4% for patients �39 years, 50.1% for 40�64 years,
58.9% for 65�79 years and 65.9% in patients �80 years old (p
< 0.001). Patients using less versus �10 medications had a recall

percentage of 53.2% and 68.9% (p < 0.001) respectively. Inversely a
lower correct understanding was seen in patients using more
medications from 73.3% (�10 medications) vs. 83.8% (�9 medi-
cations) (p = 0.006).

Table 1 – Characteristics of the patient population (n
= 1136). IQR, interquartile range; SD, standard
deviation; EQ-5D, EuroQol 5 dimension questionnaire;
CPR, cardiopulmonary resuscitation.

Characteristicsa

Age (median, IQR) 70 (59�78)
Sex, male 567 (49.9)
Admission specialty
Medical 449 (39.5)
General surgery 217 (19.1)
Cardiology/cardiac surgery 193 (17.0)
Neurology/neurosurgery 101 (8.9)
Other surgical specialties 176 (15.5)

Born nationality
Dutch 989 (87.0)
of which second generation immigrant 75 (6.5)

Surinam 40 (3.5)
Moroccan 12 (1.1)
Turkish 9 (0.8)
Other 86 (7.6)

Religion
None 560 (49.3)
Christian 406 (35.7)
Islamic 44 (3.9)
Other 126 (11.0)

Level of education
Primary school or none 170 (15.0)
Secondary school�prevocational 275 (24.2)
Secondary school�higher level 75 (6.6)
Vocational education 337 (29.7)
Univ. of applied sciences 215 (18.9)
University 64 (5.6)

Charlson Comorbidity index (median, IQR) 1 (0�2)
Number medications used at home
None 139 (12.2)
1�5 476 (41.9)
6�9 331 (29.1)
>10 190 (16.7)

EQ-5D self-reported health state (mean, SD)b 62.1 (18.8)
Familiar with CPR?
Yes, witnessed in the street or at home 163 (14.3)
Yes, witnessed in-hospital 64 (5.6)
Seen on TV or internet 332 (29.2)
No 456 (40.1)
Did not respond 121 (10.6)

CPR-survivor 54 (4.8)
Estimated one-year survival in %; (med, IQR) 55 (40�75)
How was your reaction to the CPR-directive conversation?c

Positive 219 (34.4)
Neutral 103 (16.3)
Negative 159 (25.0)
Self-determinedd 98 (15.4)
No response entered 57 (8.9)

a All values are displayed as (n, %), unless otherwise specified.
b Ranges from 0 (worst imaginable health) to 100 (best imaginable health).
c Patients were only able to reply if a CPR-directive conversation had taken
place (n = 636).
d Self-determined means patients had already thought about their status
prior to the conversation and felt confident and/or prepared for this
conversation.
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Patients’ experiences with CPR-directive conversations

With regard to patient experiences patients were asked to provide an
open answer. Most patients were positive (34.4%), neutral (16.3%) or
self-determined (15.4%) about the CPR-directive conversation
(Table 1). Of the 25.0% of patients who had a negative reaction
about the conversation, the majority was overwhelmed or aghast,
whereas the rest found themselves unprepared to answer the
question at that time. When specified for location and timing on a
Likert-scale, 84% was positive about the timing and 94% was positive
or neutral about the location. This is displayed in more detail in Fig. 3
and Supplemental Fig. 2. Patients reported fewer negative experi-
ences on average if the CPR-directive conversation had taken place in
the outpatient clinic or at home (1.7%) compared to the ER or ward
(7.4%) (p = 0.016). No major differences were observed for the
predefined subgroups (Supplemental Fig. 3). The one-year survival
rate after CPR for in-hospital cardiac arrest was estimated at a median
of 55% (IQR 40�75%. When stratified for patient-reported CPR-
status estimated survival was lowest in the DNR (median 50.0%, IQR
30.0�62.5%) and CU group (median 50.0%, IQR 30.0�80.0),
followed by NDP (median 57.5%, IQR 41.3�80.0%) and FC (median
60.0%, IQR 50.0�80.0%) (p < 0.001). No significant differences in
survival estimation were found between patients who were or were not
familiar with CPR or between age groups.

Discussion

Of the hospitalized patients included in this study 27.5% had a
DNR-order. Of all patients who participated in the study 55.8%

recalled speaking to a health care professional about their CPR-
directive. The prevalence of DNR-status increased with age and
with the number of medications used at home. The prevalence of
DNR also increased with a higher Age-Combined Charlson
comorbidity Index (ACCI). The most striking discrepancy we
found was that 7.0% of patients recalled a different CPR-directive
than the one in the EMR.

In our study a CPR-directive was documented in 91.2% of medical
records versus 9.8% in a Dutch single centre study from 2005.18 DNR-
prevalence in our study is higher than reported previously. Two
studies from the USA reported a 15% DNR-prevalence among trauma
patients and 11.7% prevalence in an intensive care setting.28,29 DNR-
orders were more prevalent in patients aged >80 years, with an ACCI
>5 points or using >10 medications at home. A higher ACCI has been
previously associated with poor outcome.26,27 In a previous meta-
analysis on this subject age was associated with a higher prevalence
of DNR, however other important factors that might have affected
DNR decisions, such as patients’ premorbid status, functional status,
and probability of survival were not uniformly included in all studies.30

The authors did suggest these factors could influence DNR-decisions.
The present study confirms the influence of age and severity of illness
(by ACCI and use of medications).

Patients estimated one-year survival after IHCA 2.5 times higher
than the actual survival rate found in our retrospective study and meta-
analysis.1,26 Patients with a FC have higher expectations of CPR
survival in our study, as opposed to patient with other codes. This is in
line with findings from a questionnaire in patients (admitted to medical
wards) from the USA.31 No association was observed between the
expected survival rate after IHCA and patient's own experience, TV or
Internet exposure, nor with age, comorbidity or the number of used

Fig. 2 – CPR-status prevalence, patients’ recall of a conversation and the CPR-status patients recollected. *In two
patients, a CPR-directive was not discussed at their own request FC (n = 1) and DNR (n = 1).
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medications. This implies there is room for better education on the
prognosis of cardiopulmonary resuscitation.

To understand the discrepancies we found between documented
CPR-directive and patients recollection, we must consider the
possible situations in which patients are admitted to hospital. The
first would be elective admission through the outpatient clinic (mostly
surgical), in which the CPR-directive is documented in the outpatient
clinic and may not be communicated with the patients. Reasons for not
doing this may be that there is little time do discuss all aspects of
surgery/treatment and the goal of the admission is full curation. Most
patients will have a full code documented. Moreover, even if the CPR-
directive was discussed, patients could have forgotten by the time they
are admitted. The second possible situation is unplanned admission,
in which patients may not always receive adequate information
because of the emergency setting; meaning they are (considered) to
sick to discuss this information with, or because of their severity of
disease they cannot recollect later on. Lastly the situation remains that
patients have a prior documented CPR-directive and this status is not
confirmed or altered when patients are admitted on a next occasion. In
this study we could not pinpoint the exact scenarios, as recollection
was similar throughout admission types. We therefore think the
discrepancies in recollection are surely in part attributable to
admission type, however even more so to patients’ characteristics.

The cross-sectional research design of collecting data one day per
site, using a group of students, is a useful method for assessing point
prevalence and gathering information in a short period of time. The
response rate the study was 67.0%, which is relatively high.32

Furthermore the reasons for non-inclusion were clearly described
(Fig. 1). Our study can be considered representative of Dutch society
with regard to ethnicity, educational level and religious background.33
�35 With regard to representation of the Dutch health care system our
sample contained 1 (out of 8) academic hospital, 8 (out of 37) large
regional hospitals and 4 (out of 57) small or rural hospitals. Although
this study pertains to the Dutch medical system, we consider our
results to be applicable to a broad range of Western countries.

Limitations

Certain limitations should be taken into account. Firstly we have only
assessed data at one day per hospital, and numbers can change
throughout the year. Our study design has however enabled us to
collect a large amount of data in a short period of time. Secondly
inclusion was limited by patients who were not able to participate, i.e.
cognitively impaired or severely ill, whereas these patients are of
special interest for our research objectives. We encountered this
limitation because these patients could not provide informed consent.

Table 2 – Subgroup analysis of DNR-prevalence, code status/CPR conversation recall and correct patient
understanding. Pre-specified subgroups were used. DNR, Do Not Resuscitate; EMR, Electronic Medical Record;
Other surgical specialties, e.g. orthopaedics, plastic surgery, otorhinolaryngology.

Subgroup n/group n (%) n DNR-prevalence in EMR CPR conversation patient recall Correct patient understandinga

All patients 1136 312/1136 (27.5) 634/1136 (55.8) 499/612 (81.5)
Age
Young adults (18�39) 67 0/67 (0) 19/67 (28.4) 16/18 (88.9)
Older adults (40�64) 349 51/349 (14.6) 175/349 (50.1) 141/170 (82.9)
Seniors (65�79) 494 111/494 (22.5) 291/494 (58.9) 232/282 (82.3)
Elderly (�80) 226 150/226 (66.4) 149/226 (65.9) 110/142 (77.5)

Charlson Comorbidity Index (CCI)
0�6 points 1089 289/1089 (26.5) 605/1089 (55.6) 479/583 (82.2)
�7 points 47 23/47 (48.9) 29/47 (61.7) 20/29 (69.0)

Age-Combined Charlson Index (ACCI)
0�4 points 695 93/695 (13.4) 342/695 (49.2) 275/325 (84.6)
5�7 points 313 149/313 (47.6) 208/313 (66.5) 160/204 (78.4)
8+ points 128 70/128 (54.7) 84/128 (65.6) 64/83 (77.1)

Number of medications used at home
0 139 10/139 (7.2) 61/139 (43.9) 49/57 (86.0)
1�5 476 102/476 (21.4) 246/476 (51.7) 191/229 (83.4)
6�9 331 114/331 (34.4) 196/331 (59.2) 163/195 (83.6)
�10 190 86/190 (45.3) 131/190 (68.9) 96/131 (73.3)

Familiarity with CPRb

No 456 293/456 (29.8) 254/456 (55.7) 202/246 (82.1)
Yes, seen in real life 227 41/227 (18.1) 125/227 (55.1) 96/118 (81.4)
Yes, seen on TV or internet 332 95/332 (28.6) 189/332 (56.9) 145/185 (78.4)

CPR-survivor
No 1082 293/1082 (27.1) 603/1082 (55.7) 475/581 (81.8)
Yes 54 19/54 (35.2) 31/54 (57.4) 23/30 (76.7)

Admission specialty
Internal medicine 449 171/449 (38.1) 269/449 (39.6) 208/262 (79.4)
General surgery 217 37/217 (17.1) 105/217 (51.2) 79/100 (79.0)
Cardiology/cardiac surgery 193 55/193 (28.5) 123/193 (63.8) 104/121 (86.0)
Neurology/neurosurgery 101 27/101 (26.7) 53/101 (47.5) 39/51 (76.5)
Other surgical specialties 176 27/176 (15.3) 84/176 (47.7) 67/76 (88.2)

a Only applies if patients recalled a CPR-directive conversation. Correct patient understanding means that if the EMR reads “Full Code”, the patients provided the
same answer, idem for other directives. Patients with recollection, but no documented directive were excluded (n = 22).
b Patients who did not answer this specific question were left out of analysis (n = 121).
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We consider this effect to be negligible because these cases were
specifically reviewed in each hospital and therefore the number of
exclusions on these grounds is low. These exclusions might lead to a
slight underestimation of the DNR-prevalence, as perhaps the sickest
patients were not included. Due to privacy legislation we do not have
specific data regarding age or morbidity of the non-included patients.
Moreover misclassification bias could exist as we did not use a
validated questionnaire. We hope this effect has been minimized by
expert-review and pilot-testing of the questionnaire and by having
trained students present at the interview. The third possible limitation
is bias by refusal of 5/18 hospital organizations to participate in this
study. We expect bias to be minimal due to a large sample size and the
distribution in hospital types, sizes and patient characteristics. The
distribution of codes was different between hospitals. We did not have
sufficient data however to explain this finding, as it was not in our
primary aims. Lastly, we did not enrol patients from outpatient clinics,
intensive care and palliative care units. This might have resulted in an
underestimation of the incidence of DNR orders.

The majority of patients stated they recalled a conversation about
their CPR-directive. However specific subgroups might warrant more
attention for better understanding, as 7.0% of patients mentioned
another directive than was registered in the EMR. This situation
should be avoided at all cost. Patients were generally not opposed to
discussing CPR-directives and were more than willing to answer
questions on the subject. The low CPR-directive conversation recall in
young patients might be due to this group being generally healthy and
therefore by default CPR will be attempted. Growing application of e-
health might prove useful, as this group is apt to be informed via
multimedia and if necessary a longer conversation may follow.36,37

For patients who are prone to forget what had been decided, repetition
of this conversation or a longer first CPR-directive conversation could
aid in recollection and understanding.19

Resuscitation policy should be tailored to the patients’ situation
and patients should be aware of their CPR-directive. We should speak
to our patients about what is important to them and what limitations
modern medicine has. Initiatives such as the recommended summary
plan for emergency care and treatment (ReSPECT) from the UK gives
patients and physicians the possibility to talk about advanced
directives. This way many misunderstandings can be avoided.4,38

DNR-orders can become a part of advanced care planning and
emergency care treatment plans.7 We support recommendations for
national guidelines and training of CPR-counselling to help physicians
guide their patients in shared decision-making.8 As mentioned there is
no protocol for CPR-directive conversations. In most hospitals it is
common practice to enter this in the EMR upon admission to the ward.
How often this is just an administrative task, rather than a conscious
decision is not clear. The current study gives rise to the suggestion that
in young and healthy patients it is mostly administrative. We envision
three possible scenarios for CPR-counselling. First: CPR is likely to be
successful, and CPR will be attempted in case of IHCA if the patient
agrees to this. Second: no clear prediction can be made, in which case
the decision will be made based on the best available evidence and in
agreement with the patient. Third: the potential burdens of CPR
outweigh the benefits, the patient should be informed of these burdens
and a DNR order is discussed with the patient. In all three scenarios
the focus should be lay on the benefits and shared decision-making.38

We conclude from this study that patients should be more involved
in CPR-counselling and physicians should focus on correct patient

Fig. 3 – Patients’ opinions regarding the CPR-directive conversation with regard to location (n = 622) or timing (n = 631)
of the conversation, specified for the specific location or moment that it was discussed. *Other locations were: day-
care clinic, pre-admission clinic or in-hospital not otherwise specified.
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understanding of the directive that will be documented. In this process
physicians should pay attention to patient understanding in specific
subgroups, such as elderly and multimorbid patients. We propose that
the emphasis in future research lay on finding optimal timing for CPR-
counselling and possible incorporation in early advanced directive
conversations.

Funding

This study was funded by departmental funds and by an unrestricted
research grant from the European Society of Anaesthesiology
(Brussels, Belgium) & Air Liquide (Paris, France). The funding
sources had no role in study design, data collection, analysis of
interpretation, nor in writing of the report or the decision to submit for
publication. All authors had full access to all the data.

Authors and contributors

M. (Marc) Schluep: principal investigator, study design, data
collection, data analysis, writing of manuscript.

S.E. (Sanne) Hoeks, PhD: study design, data analysis and
interpretation, data collection, methodological counsellor, writing of
manuscript.

H. (Rik) Endeman, MD, PhD: supervising investigator, data
interpretation, writing.

S. (Susanne) IJmkers, MD: data collection, data analysis, project
logistics.

T.M.M. (Tessa) Romijn, MD: data collection, data analysis, project
logistics.

J. (Jelmer) Alsma, MD: methodological counsellor, study design.
F.H. (Frank) Bosch, MD, PhD & A.D. (Alex) Cornet, MD, PhD & A.

H.M. (Marco) Knook, MD, MBA & A.W.M.M. (Ankie) Koopman-van
Gemert, MD, PhD & T. (Trudy) van Melsen, MD & R. (René) Peters,
MD, PhD & K.S. (Koen) Simons, MD, PhD & E.J. (Evert-Jan) Wils, MD,
PhD - data collection, writing of manuscript.

R.J. (Robert Jan) Stolker, MD, PhD & M. (Monique) van Dijk, RN,
PhD - supervising investigators, study design, data interpretation,
writing of manuscript.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgements

We would like to thank all participating hospital organizations, local
investigators and nursing staff. We would like to thank our student
team for their work. We thank Isabel van den Boogert for her
exceptional work in managing this project. And we would like to thank
Erwin Kompanje and Ko Hagoort for their advice.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at https://doi.org/10.1016/j.resuscitation.2020.04.004.

R E F E R E N C E S

1. Schluep M, Gravesteijn BY, Stolker RJ, Endeman H, Hoeks SE. One-
year survival after in-hospital cardiac arrest: a systematic review and
meta-analysis. Resuscitation 2018, doi:http://dx.doi.org/10.1016/J.
RESUSCITATION.201809001.

2. Bossaert LL, Perkins GD, Askitopoulou H, et al. European
Resuscitation Council Guidelines for Resuscitation 2015 Section 11.
The ethics of resuscitation and end-of-life decisions on behalf of The
ethics of resuscitation and end-of-life decisions section Collaborators
1. Resuscitation 2015;95:302�11.

3. Pitcher D, Smith G, Nolan J, Soar J. Training is needed to dispel
confusion around DNAR. BMJ 2009;338:b2021.

4. Beed M, de Beer T, Brindley PG. Two decades of British newspaper
coverage regarding do not attempt cardiopulmonary resuscitation
decisions: lessons for clinicians. Resuscitation 2015;86:31�7.

5. Sudore RL, Lum HD, You JJ, et al. Defining advance care planning for
adults: a consensus definition from a multidisciplinary delphi panel. J
Pain Symptom Manage 201753: 821.e1�832.e1.

6. Pettersson M, Höglund AT, Hedström M. Perspectives on the DNR
decision process: a survey of nurses and physicians in hematology
and oncology. PLOS ONE 2018;13:e0206550.

7. Perkins GD, Fritz Z. Time to change from do-not-resuscitate orders to
emergency care treatment plans. JAMA Netw Open 2019;2:e195170.

8. Hall CC, Lugton J, Spiller JA, Carduff E. CPR decision-making
conversations in the UK: an integrative review. BMJ Support Palliat
Care 2019;9:1�11.

9. Golin CE, Wenger NS, Liu H, et al. A prospective study of patient-
physician communication about resuscitation. J Am Geriatr Soc
2000;48:S52�60.

10. Heyland DK, Frank C, Groll D, et al. Understanding cardiopulmonary
resuscitation decision making. Chest 2006;130:419�28.

11. Robinson C, Kolesar S, Boyko M, Berkowitz J, Calam B, Collins M.
Awareness of do-not-resuscitate orders: what do patients know and
want? Can Fam Physician 2012;58:e229�33.

12. Jones GK, Brewer KL, Garrison HG. Public expectations of survival
following cardiopulmonary resuscitation. Acad Emerg Med 2000;7:48
�53.

13. Fan S-Y, Wang Y-W, Lin I-M. Allow natural death versus do-not-
resuscitate: titles, information contents, outcomes, and the
considerations related to do-not-resuscitate decision. BMC Palliat
Care 2018;17:114.

14. Fritz Z, Fuld J. Ethical issues surrounding do not attempt resuscitation
orders: decisions, discussions and deleterious effects. J Med Ethics
2010;36:593�7.

15. Gibbs AJO, Malyon AC, Fritz ZBM. Themes and variations: an
exploratory international investigation into resuscitation decision-
making. Resuscitation 2016;103:75�81.

16. Hendriks AC. Moet ik bij opname vragen naar reanimatiewensen?
(Should I ask for DNR-code preferences upon admission to
hospital?.). Ned Tijdschr Geneeskd 2017;161:D1831.

17. van Delden JJM, Van Der ER, Graaf ED, et al. Multidisciplinaire
Richtlijn Besluitvorming over reanimatie (Multidisciplinary Guideline
on Decisions concering CPR). 2013 (Accessed 28 January 2019, at
https://www.verenso.nl/kwaliteit-en-richtlijnen/richtlijnendatabase/
reanimatie-1).

18. Meilink M, van de Wetering K, Klip H. Discussing and documenting (do
not attempt) resuscitation orders in a Dutch Hospital: a disappointing
reality. Resuscitation 2006;71:322�6.

19. Becker C, Lecheler L, Hochstrasser S, et al. Association of
communication interventions to discuss code status with patient
decisions for do-not-resuscitate orders. JAMA Netw Open 2019;2:
e195033.

20. Alsma J, Van Saase JLCM, Nanayakkara PWB, et al. The power of
flash mob research conducting a nationwide observational clinical
study on capillary refill time in a single day. , doi:http://dx.doi.org/
10.1016/j.chest.2016.11.035.

8 R E S U S C I T A T I O N X X X ( 2 0 2 0 ) X X X �X X X

RESUS 8480 No. of Pages 9

Please cite this article in press as: M. Schluep, et al., A cross-sectional investigation of communication in Do-Not-Resuscitate orders in
Dutch hospitals, Resuscitation (2020), https://doi.org/10.1016/j.resuscitation.2020.04.004

https://doi.org/10.1016/j.resuscitation.2020.04.004
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0005
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0005
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0005
http://dx.doi.org/10.1016/J.RESUSCITATION.201809001
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0010
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0015
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0015
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0020
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0025
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0025
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0025
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0030
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0030
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0030
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0035
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0035
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0040
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0045
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0050
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0050
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0055
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0060
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0065
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0065
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0065
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0065
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0070
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0075
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0080
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0080
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0080
https://www.verenso.nl/kwaliteit-en-richtlijnen/richtlijnendatabase/reanimatie-1
https://www.verenso.nl/kwaliteit-en-richtlijnen/richtlijnendatabase/reanimatie-1
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0090
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0090
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0090
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0095
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0095
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0095
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0095
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0100
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0100
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0100
http://dx.doi.org/10.1016/j.chest.2016.11.035
https://doi.org/10.1016/j.resuscitation.2020.04.004


21. Schluep M, Stolker RJ, Hoeks SE, et al. Outcomes after resuscitation
at the hospital: the Routine study. Ned Tijdschr Geneeskd 2017;161.

22. Perkins GD, Jacobs IG, Nadkarni VM, et al. Cardiac arrest and
cardiopulmonary resuscitation outcome reports: update of the utstein
resuscitation registry templates for out-of-hospital cardiac arrest: a
statement for healthcare professionals from a task force of the
international liaison committee. Resuscitation 2015;96:328�40.

23. EuroQol Group. EuroQol—a new facility for the measurement of
health-related quality of life. Health Policy 1990;16:199�208.

24. Quan H, Li B, Couris CM, et al. Updating and validating the charlson
comorbidity index and score for risk adjustment in hospital discharge
abstracts using data from 6 countries. Am J Epidemiol 2011;173:676
�82.

25. Charlesworth CJ, Smit E, Lee DSH, Alramadhan F, Odden MC.
Polypharmacy among adults aged 65 years and older in the united
states: 1988�2010. J Gerontol Ser A Biol Sci Med Sci 2015;70:989.

26. Schluep M, Rijkenberg S, Stolker RJ, Hoeks S, Endeman H. One-year
mortality of patients admitted to the intensive care unit after in-hospital
cardiac arrest: a retrospective study. J Crit Care 2018;48:345�51.

27. Piscator E, Hedberg P, Goransson K, Djarv T. Survival after in-hospital
cardiac arrest is highly associated with the Age-combined Charlson
Co-morbidity Index in a cohort study from a two-site Swedish
University hospital. Resuscitation 2016;99:79�83.

28. Quill CM, Ratcliffe SJ, Harhay MO, Halpern SD. Variation in decisions
to forgo life-sustaining therapies in US ICUs. Chest 2014;146:573�82.

29. Salottolo K, Offner PJ, Orlando A, et al. The epidemiology of do-not-
resuscitate orders in patients with trauma: a community level one
trauma center observational experience. Scand J Trauma Resusc
Emerg Med 2015;23:9.

30. Cook I, Kirkup AL, Langham LJ, Malik MA, Marlow G, Sammy I. End of
life care and do not resuscitate orders: how much does age influence

decision making? A systematic review and meta-analysis. Gerontol
Geriatr Med 20173: 2333721417713422.

31. Kim J, Elliott JO, Wall S, Saul E, Sheth R, Coffman J. Associations with
resuscitation choice: do not resuscitate, full code or undecided. Patient
Educ Couns 2016;99:823�9.

32. Saunders CL, Elliott MN, Lyratzopoulos G, Abel GA. Do differential
response rates to patient surveys between organizations lead to unfair
performance comparisons?: Evidence from the english cancer patient
experience survey. Med Care 2016;54:45�54.

33. Centraal Bureau voor de Statistiek (CBS). Bevolking naar
migratieachtergrond. 2016 (Accessed 31 March 2019, at https://www.
cbs.nl/nl-nl/achtergrond/2016/47/bevolking-naar-
migratieachtergrond).

34. Centraal Bureau voor de Statistiek (CBS). Meer dan de helft
Nederlanders niet religious. 2018 (Accessed 31 March 2019, at https://
www.cbs.nl/nl-nl/nieuws/2018/43/meer-dan-de-helft-nederlanders-
niet-religieus).

35. Centraal Bureau voor de Statistiek (CBS). Onderwijs � Cijfers �
Maatschappij: Trends in Nederland 2018 � CBS. 2018 (Accessed 31
March 2019, at https://longreads.cbs.nl/trends18/maatschappij/
cijfers/onderwijs/).

36. Schenker Y, Fernandez A, Sudore R, Schillinger D. Interventions to
improve patient comprehension in informed consent for medical and
surgical procedures: a systematic review. Med Decis Making
2011;31:151�73.

37. Van den Bulck JJ. The impact of television fiction on public
expectations of survival following inhospital cardiopulmonary
resuscitation by medical professionals. Eur J Emerg Med
2002;9:325�9.

38. Fritz Z, Slowther A-M, Perkins GD. Resuscitation policy should focus
on the patient, not the decision. BMJ 2017;356:j813.

R E S U S C I T A T I O N X X X ( 2 0 2 0 ) X X X �X X X 9

RESUS 8480 No. of Pages 9

Please cite this article in press as: M. Schluep, et al., A cross-sectional investigation of communication in Do-Not-Resuscitate orders in
Dutch hospitals, Resuscitation (2020), https://doi.org/10.1016/j.resuscitation.2020.04.004

http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0105
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0105
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0110
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0110
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0110
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0110
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0110
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0115
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0115
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0120
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0120
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0120
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0120
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0125
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0125
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0125
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0130
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0130
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0130
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0135
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0135
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0135
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0135
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0140
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0140
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0145
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0145
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0145
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0145
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0150
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0150
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0150
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0150
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0155
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0155
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0155
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0160
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0160
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0160
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0160
https://www.cbs.nl/nl-nl/achtergrond/2016/47/bevolking-naar-migratieachtergrond
https://www.cbs.nl/nl-nl/achtergrond/2016/47/bevolking-naar-migratieachtergrond
https://www.cbs.nl/nl-nl/achtergrond/2016/47/bevolking-naar-migratieachtergrond
https://www.cbs.nl/nl-nl/nieuws/2018/43/meer-dan-de-helft-nederlanders-niet-religieus
https://www.cbs.nl/nl-nl/nieuws/2018/43/meer-dan-de-helft-nederlanders-niet-religieus
https://www.cbs.nl/nl-nl/nieuws/2018/43/meer-dan-de-helft-nederlanders-niet-religieus
https://longreads.cbs.nl/trends18/maatschappij/cijfers/onderwijs/
https://longreads.cbs.nl/trends18/maatschappij/cijfers/onderwijs/
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0180
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0180
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0180
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0180
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0185
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0185
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0185
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0185
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0190
http://refhub.elsevier.com/S0300-9572(20)30140-4/sbref0190
https://doi.org/10.1016/j.resuscitation.2020.04.004

	A cross-sectional investigation of communication in Do-Not-Resuscitate orders in Dutch hospitals
	Introduction
	Methods
	Study design
	Patient population
	Ethical considerations
	Data collection
	Outcome measures
	Statistical analysis

	Results
	CPR-directives and patient recollection
	Subgroup analyses
	CPR-directive conversation recall
	Patients’ experiences with CPR-directive conversations

	Discussion
	Limitations

	Funding
	Authors and contributors
	Conflicts of interest
	Acknowledgements
	Appendix A Supplementary data
	References


