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Abstract: Background: The “Do Not Resuscitate” orders (DNR) are defined as advance medical directives to
withhold cardiopulmonary resuscitation during cardiac arrest. Age-related multimorbidity may influence the
DNR decision-making process. Our objective was to perform a systematic review and meta-analysis of published
data examining the relationship between DNR orders and multimorbidity in older patients. Methods: A
systematic Medline and Cochrane literature search limited to human studies published in English and French was
conducted on August 2012, with no date limits, using the following Medical Subject Heading terms:
“resuscitation orders” OR “do-not-resuscitate” combined with “aged, 80 and over” combined with
“comorbidities” OR "chronic diseases". Results: Of the 65 selected studies, 22 met the selection criteria for
inclusion in the qualitative analysis. DNR orders were positively associated with multimorbidity in 21 studies
(95%). The meta-analysis included 7 studies with a total of 27,707 participants and 5065 DNR orders. It
confirmed that multimorbidity were associated with DNR orders (summary OR = 1.25 [95% CI: 1.19-1.33]). The
relationship between DNR orders and multimorbidity differed according to the nature of morbidities; the
summary OR for DNR orders was 1.15 (95% CI: 1.07-1.23) for cognitive impairment, OR=2.58 (95% CI:
2.08-3.20) for cancer, OR=1.07 (95% CI: 0.92—1.24) for heart diseases (i.e., coronary heart disease or congestive
heart failure), and OR=1.97 (95% CI: 1.61-2.40) for stroke. Conclusions: This systematic review and meta-
analysis showed that DNR orders are positively associated with multimorbidity, and especially with three

morbidities, which are cognitive impairment, cancer and stroke.
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Introduction

The “Do Not Resuscitate” orders (DNR) are defined as
advance medical directives to withhold cardiopulmonary
resuscitation during cardiac arrest (1). Such decisions are taken
by medical teams for patients who could not benefit from
advanced life support, in agreement with patients and their
relatives (2, 3). Although the DNR orders are influenced by
many factors such as patients’ health status, cultural and/or
societal factors (4, 8), this kind of decision will become more
and more common due to the growing number of older patients
with poor vital and functional status (1, 3, 9). For instance,
older patients may have severe cognitive or functional
impairments after a cardiopulmonary resuscitation (4-6). In
order to limit this risk of poor quality of life, DNR orders
should be considered before starting resuscitation (7).

Multimorbidity is frequent with the advance in age and is
associated with higher rates of mortality, functional impairment
and poorer quality of life (10). Thus, we hypothesized that
multimorbidity could influence the decision of DNR. The
purpose of this systematic review and meta-analysis was to
systematically review and quantitatively synthesize the
evidence connecting DNR orders with multimorbidity in older
patients.
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Methods

Literature search

A systematic Medline literature search limited to human
studies published in English was conducted on August 2012,
with no date limits. We used the Medical Subject Heading
“resuscitation orders” OR “do-not-resuscitate” combined with
“aged, 80 and over” combined with “comorbidities” OR
"chronic diseases". The search also included the Cochrane
Library (Cochrane Database of Systematic Reviews, Database
of Abstracts of Reviews of Effectiveness, and Cochrane
Controlled Trials). An iterative process was used to ensure that
all relevant articles were obtained. A further hand search of
bibliographic references of extracted papers and existing
reviews was also conducted to identify studies not captured in
the electronic database searches.

Study selection and analysis

One member of the team (LDD) screened abstracts from the
initial search and identified articles deemed potentially relevant
using the following criteria: 1) observation studies (including
case series, cross-sectional, case-control, and cohort studies); 2)
intervention studies; and 3) data collection of morbidities,
advanced patient age, and DNR as outcomes. If a study met the
initial selection criteria or its eligibility could not be determined
from the title and abstract (or abstract not provided), the full
text was retrieved and was independently assessed by two
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reviewers (LDD and OB) for inclusion. The full articles were
screened using the Strengthening the Reporting of
Observational studies in Epidemiology (STROBE) checklist for
items that should be included in reports of cohort studies and
the Consolidated Standards of Reporting Trials (CONSORT)
statement for clinical trials. Disagreements were resolved by a
third reviewer (CA). Final selection criteria were applied when
morbidities and DNR orders were used as primary outcomes.
The study selection process is shown in Figure 1.

Figure 1
Flow diagram for selection of studies focusing on the
association between DNR orders in older patients and
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Of the 65 originally identified abstracts, 29 (44.6%) met the
initial inclusion criteria. Seven (24.1%) of the 29 studies were
excluded because multimorbidity or DNR orders were not used
as primary outcomes or the study was not available. The
remaining 22 studies were included in this review (1-4, 6-9, 11-
24), and the following information was extracted: authors,
publication date, study design, settings, study population,
description of morbidities and main results.

A fixed-effects meta-analysis was performed on the
estimates to generate summary values. Statistical tests of
homogeneity were performed using Cochran’s chi-square test
for homogeneity (Q) and the percentage of total variation
across studies attributable to heterogeneity (I2). Statistical
analysis was performed using Computer Programs for
Epidemiologists (WINPEPI) version 11.19.
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Results

Table 1 summarizes the 22 studies included in this review
(1-4, 6-9, 11-24). Data collection was based on 18 cross-
sectional studies (2-4, 6, 8, 9, 11-21, 23) and 4 observational
cohort studies (1, 7,22, 24). The number of participants ranged
from 37 to 17,440 (2, 24). Women represented 0.6-78.0% of the
participants (6,20). Most of participants were inpatients (1-3, 7,
8, 11-14, 18, 20-24) hospitalized in dialysis center (23),
intensive care unit (12, 22, 24), emergency (2) or burn
departments (13). Other participants were institution-dwellers
(4,6,9,15-17,19).

Mean age ranged from 60+16 years to 86.5+6.6 years (3,2
3). multimorbidity was assessed with several approaches: 1)
qualitative approach considering the nature of the morbidity (ie,
cardiac, renal, liver, respiratory, neurological, lung, vascular
disease, cancer, diabetes, dementia, cognitive impairment,
depression, immunodeficiency, and stroke) (1,2, 4, 6-9, 11, 13-
18, 20, 21, 24); or 2) quantitative approach considering the
number of morbidities or using quantitative scales (Charlson
comorbidity index) (3, 4, 9, 12, 16, 19, 22-24). In one study,
DNR orders were compared between patients with different
multimorbidities (cognitive impairment versus cancer) (17).
DNR orders generally increased with the presence of
multimorbidities (1, 2, 6-9, 11, 13-15, 18, 20, 21, 24), their
increased number or their increased burden (12,19,22-24),
except in one study (16). Cancer (1, 8, 18, 20, 21), cognitive
impairment (2, 4, 6-9, 18, 20, 21), heart diseases (14, 15, 18,
20,21, 24) and stroke (6, 11, 14, 18) were associated with DNR
orders.

To facilitate comparison of results across published studies,
a meta-analysis was performed. The summary odds ratio (OR)
for DNR according to the presence of any morbidity was 1.25
(95% CI: 1.19-1.33; Q=213.91, df =13, P<0.001; 12=93.9%)
(1,4,9, 11, 14, 15, 18). Regarding the nature of the morbidities
(Figure 2), the summary OR for DNR orders was 1.15 (95% CI:
1.07-1.23) for cognitive impairment (4, 9, 18), OR=2.58 (95%
CI: 2.08-3.20) for cancer (1, 9, 18), OR=1.07 (95% CI:
0.92-1.24) for heart diseases (11, 14, 15, 18), and OR=1.97
(95% CI: 1.61-2.40) for stroke (11, 14, 18).

Discussion

Our findings report a direct association between DNR orders
and multimorbidity in older patients, and show that this
association depends on the nature of morbidities. In particular,
cancer, cognitive impairment and stoke, but not heart diseases,
were positively associated with DNR orders.

We found that the risk of DNR orders was 1.25-fold higher
with the presence of multimorbidity, regardless of their nature.
Different explanations may be proposed for this result. First,
the accumulation of morbidities in older patients may limit the
use of advanced life support because of induced disability and
shorter life expectancy, and may facilitate the DNR decision-



The Journal of Nutrition, Health & Aging©

Volume 18, Number 3, 2014

MORBIDITIES AND DO NOT RESUSCITATE ORDERS

RIUAWAC]
SOK

(11 1-68°0)

1D%S6 WM 00’1 = YO ‘Xopul UOS[IEYD)
H(8€71-TS0) ID%S6 WM 6870 = JO ‘100ue)
L6 T=S01) ID%S6 WA H' | = YO ‘enuswaq
SoX

Juauredwr 2ARTUZ00 ‘190UBD
SOx

ASLASIP TL[NOSEAOIGAID
pue “aseastp Areuownd o1uoIyoO ‘sajaqeIp
£9sBaSIp JBIpILd ‘1odued ‘Juawedwr aanuso)

SOX
1'1-€0'1)

1D%S6 YIm [T = JO ‘yuawredwr aaniuso)
SOX

(0 1-60'T) ID%S6 WM 0T’ 1 = O ‘A Se< suaned
SOX

SOx

(10'1-89'0)

1D%S6 Wim €8°0 = YO ‘uorsudadAH (16'0-€9°0)
1D%S6 WA 8L°0 = O “BUISUY ($ST-95°1)
1D%S6 PIM T =¥O ,mmmvm:u Je[NOSBAOIQaId)
HESTT=E0 1) ID%S6 WM ST [ = YO ‘sereqelq

SO

SOx

(6S°€-80°0) ID%S6 UM €£°C = YO “1odoue)
SOX

juourreduwr 9ANTUS0 210A3s Yim syuaned 10,1
SOx

‘aseasip K1ojeridsar 1o
‘[eURI ‘OBIPIE)) PUE SANIPIGIOW JO JOqUINN

SUONIPUOD SANIPIGIOWNNIA

XOpUI UOSIBY) ‘eNUaWap ‘1odue))

Juounreduwr 9ANIUS00 ‘10dUBD)

ENEN
Ie[NOSBAOIGID Puk “oseasip Areuownd S1uoIyd ‘S)oqRIp
“9SBASIP JBIPIED ‘1ooued ‘Juoumredw oAnuSo)

senIprqIow jo
Joquunu ‘1ooued ‘(Gz>SINIA) Juduredwr aantuso)

Q1008 XIpUI UOS[IBYD)

SONIPIGIOW JO JOqUINU 21008 AKI0)SIY [EOIPIIA]

uo1ssa1dop $190UED ‘OSBASIP JOAI] JO ‘IR[NISEAOIGAIdD
3uny ‘K10je11dsaI ‘[RUAI [BOISO[OINAU *OBIPILD ‘SA)AqRI
SONIPIQIOW JO JdqUINN

QSBASIP JIBAY JIWAYOST

$9)oqRIp ‘120URD ‘dseAsIp A10jeaidsar ‘aseasip [euay
juouredwr aanuso)

SOIPIQIOW JO JOQUINN
I0oued ‘Juoumreduwr

9% LG uWOM K6/ 238 UBIIA ¢/ = N siueneduy

97T “UAWOA
K9 ¢g 05e UBSA 609 = N Qwoy JursinyN

AI"SIF6'CL “INQ 98 UBd $£] = N stuanedug

(%09) €€T = U AN USWOA
£gL NG 98e ueal 176 = N swuaneduy

919 ‘USWOA
KLY 017866, 95 uedA 107 = N 2woy SursinN

KGG< sA Kgg> :sdnoig om ],
§9L9 = N NI ‘s1uaneduy

\AﬁﬂHOOO JANAd a5e UBIIN
0Tt = N NI ut yeap *syuanedug

K18 :dnoi3 YN 25e uedlA 179 = N
‘uonorejul [erpIedoAuwr Ande ‘spuaneduy

%G USWOM
K9[F(9 95 uedA 69t = N I9Iuad sisk[eIq

(%6S) 8LEL = U :USWOM
Kg1Fg, 958 WO LEE €T = N 2ons “siuoneduy

98/ U0
Ky’ F L 8 1958 UBdIN 7L = N dwoy SursiN

%61 :dnoIs YN udwop
K47 0F¢ 89 :dnoa3 YN d5e uedN

Apmis 3104oD

Apnjs [euon09s-ss01)

Apns [RUOND9S-5S01D)

Apnis [eUON995-5501)

Apnys [RUOND9S-5S01D)

Apnis 1104oD

Apnis [RUOND9S-5S01D)

Apnjs [euor09s-sS0I)

Apmys [BUOI}DIS-SSOID)

Apnjs 11040

Apnjs [BUOND2S-SSOID)

(L) S661 ‘Te 10 103uap

(6) 7661 ‘T¢ 12 UBWZI[OH

(8) 9861 ‘[e 10 ZpIEMYDS

(17) 9861 Te 19 [19pag
$21PNIS 241102dS0.419Y

() 010T ‘[B 12 0

(TT) 800T ‘¥ 12 SUAYIEN

(Z1) 900T ‘e 10 BIYOIRY

(11) $00T ‘Te 10 uosyu[

(€2) 100T ‘12 12 SSO

(1) L661 ‘[e 12 uospredays

(9) S661 ‘Te 12 JIBN

SOR 9ANIUS00 ‘9seasIp A10jea1dsal 10 ‘[eudl ‘orIpIRD) Ob¥ L1 = N NDI ‘siuoneduy Apns 11040 (#2) €661 ‘Te 10 sokef
LAsliEliiETg ] QIN[IRJ [RUAI DIUOIYD) “I0URD ‘SIV ‘90ONS ‘BNUWIP (96S) 77 = uawo A “K()L :93e uBaA
SO €9sBASIP JIT0[0INAU OIUOIYD “dSBISIP 1LY JIUOIYD) L€ = N uaunedop Louagiowy ‘syuaneduy Apmis [BUOTIOIS-SSOID) (2) T661 ‘T 12 UUdIM
sa1pnis 2a1122dso.q
¢Anpiqrowmnw

PUE 3N( U943 UONRIOSSY

SINIPIGIOWIINYA JO JINJEU PUB UOHTULI(

:c:«_:neh\mw_:zvm

ugisaq

SIOUIIY

MOTAQI OIJBWA)SAS Q) Ul POPN[OUT SIAIPNIS JO SONSLIDORIBYD UIBIA]
T3Iq8L

332



The Journal of Nutrition, Health & Aging©

Volume 18, Number 3, 2014

UOTIRIAQP PIEPURIS :F [BAIIUI QOUIPIFUOD) D) ‘0NRI PP YO SNSIAA ISA TeaA K JIUN 2180 DAISUIUI ‘() DT ‘9JBIIISNSAI JOU Op “YN( :SUOTILIAAIGQY

SOX

SOX

(68L 760 1)

1D%S6 WM $L°T =0 *dSedsIp 11eay A1euoIio)
H(19°¢—€¥' 1) 1D%S6 WM 8T 7T=4O ‘amjre}
MBI (S 16 1) [D%S6 UMM S9'T=Y0 o ons
SOX

(zoTI-6v'1)
1D%S6 WM 7' =0 ‘9seasIp 11eay AIeuoio))
SOK

ON

91°0-60'0)
1D%G6 UM 710 =¥ “190UuLd SNSIdA BIUWI(]
SON

JNHA: GERIATRIC SCIENCE

(9€'T-€0'D) 1D%S6 WM 9G'T = YO

‘aInrey 1eay 9ANSIBUOD (P T—H0' 1) [D%S6 Uhim
65T = YO OSL3SIP IB[MOSLA0IGAI)) (98" €—0L )
1D%S6 WM 967 = YO SIOPIOSIP IB[NOSNWOININ
H(SSEI-69'F) TD%S6 WM L6 L=YO ‘enuawdq
H(8ST1-TT ) TD%S6 WM 66'9=YO ‘1ooue)

SO

SOX

SAIV PUe [BUAI JIUOIYD ‘aseasIp Areuownd
JIUOIYD AsBASIP K191 AIRUOIOD ‘190UED ‘BNUAWJ

SOX

sanIprqIow JuednyTusIg

QI00S Xopul UOS[IBYD)

OIS ‘SAJaqRIp ‘dSBASIP
1B ATRUOIO0D ‘IOJUBD ‘oIn[Ie) 11eay ‘dseasip Areuowng

SI99[N SMIQNOAP ‘SaseasIp Je[nosea [eroydirad ‘uorssaidop
“RIIUSIAP ‘YOS ‘SAJOqRIP *OSLASIP 1IedY ATeu0Io)

SONIPIQIOW JO JOqUINU ‘UoIssaIdop ‘enuawag

I90URD ‘BNUAWR(]

BIUSWIP ‘9SBISIP JR[NISBAOIGID
€I90UBD OSBASIP IOAI] JO [RUAI ‘QIN[TE] 1IBAY JATISOSUOD)

QI00S XIpUI UOS[IBYD)

SAIV ‘19dued ‘enuaw(] toseasip Areuownd 1o ‘[euar
‘[eo130101nau ‘A10)e A1RUOIOD ‘In[Ie] ey 2ANSITU0D)

£€9=N
uing ‘syuaneduy

(9%TL) S9 = U :UdWO A
£9'9 F6'9g 038 UBII
€01 = N ‘s1uaned 1apjo ‘syuaneduy

(%6€) 811 = U :USWOM

(K66—66) K¢/ :a93e ueay

€00¥ =N

aseasIp Aoupry yyim syuaned

‘uonorejul [eIpresoAw noe yim sjusnedug

%19 ‘USWO M
AQ'T1 F 79 93¢ ued\

601 =N

sisA[e1( [eduoindd ‘owoy SursinN

%TL USWOA
6 F 8 :95e ued

LL1 = N dwoy 3ursinn

97§ 190UBD [BUTULIA) 94" /.G BIUSWIAP [USWOA
KT LF]' 6L ‘190ULD [RUIULID)

(A 17 LFG €8 ‘enuawap o3 UL

VT =N

JOOUED [RUTULID)

JO BIJUAWAP M mur_uﬁﬁm oy Mﬁmmhﬂz

(%8p) €11 = U YN UdWoM
AQ 1T FI"6L "IN 5% U
6€¢1 = N eruownaud 1oyye sjuoneduy

9%()[, -USUWIO A\
K 6F€8 :98e UBIIN €7 = N owoy SursIinN

% 9°0 "IN UsWom
£9'¢T FL719 AN 25 Ul
192 = N 1sa1e Areuowndoipres ‘syuaneduy

Apnis [eUOT}0s-SSOID)

Apnis [eUOI0s-SSOID)

Apnjs [RUOIIOS-SSOID)

Apnis [eUON0s-SSOID)

Apnjs [eUONOs-SSOID)

Apnjs [RUOT}OS-SSOID)

Apnjs [UOT}OS-SSOID)

Apnjs [eUON0as-SSOID)

Apnjs [eUON0as-SSOI)

(€1) 010T ‘Te 10 [rews|

(€) 600T ‘T8 12 2A915H

(¥1) LOOT ‘T8 19 uayd

(S1) 900T *I# 10 uosI9pUY

(91) S00T ‘T8 32
woddey-193uIssajN

(L1) ¥00€ ‘T2 32 [IPUONIN

(81) TOOT ‘Te 19 IRy

(61) 000T ‘[¢ 10 uysSnep

(07) L661 ‘210 usnyD

Anprqrommynu
PUE JN(] U99439q UONEI0SSY

SINIPIQIOWNNIA JO dINJBU pUE UONIULI

uonendo/ssundg

usisoq

SIUIIPIY

(panunuod) | sjqe,

333



The Journal of Nutrition, Health & Aging©
Volume 18, Number 3, 2014

MORBIDITIES AND DO NOT RESUSCITATE ORDERS

Figure 2
Forest plots for probability of decision not to resuscitate; (A): cancer; (B): cognitive impairment; (C): heart diseases; (D): stroke.
The black box area is proportional to the sample size of each study, and horizontal lines correspond to the 95% confidence
interval. White diamond represents the summary value. The dashed line corresponds to an odds ratio of 1.0, equivalent to no

association
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making (25). Second, multimorbidity" in older patients induce
greater health vulnerability, which is independently associated
with worse health outcomes regardless of the level of care
given (25). Third, older patients with multimorbidity and their
families are less likely than younger patients to accept
aggressive treatment or care focused on life extension (26).

Our findings also underscored significant associations of
DNR orders with specific morbidities, particularly cognitive
impairment, cancer and stroke. The probability of DNR orders
was 1.15-fold higher in the case of cognitive impairment, which
may be explained by the poorer prognosis and poorer quality of
life in this population (2, 9). Cancer was also associated with a
risk of DNR multiplied by 2.58. This may be related to the
poorer survival, cognitive and functional status after
cardiopulmonary resuscitation in this specific population (8,
20). The interpretation of the latter result should yet take into
account the high heterogeneity between studies (12=94.3%)
explained by the fact that the use of the outcome “cancer” was

too vague compared to prognosis factors such as its type or
tumor stage (5). Moreover, sub-analyses according to the type
of cancer were not pursued due to the limited number of
selected studies. Finally, we found that stroke was associated
with DNR orders with a significant OR calculated at 1.97. One
explanation may rely on the fact that strokes lead to higher rates
of in-hospital mortality reaching 9.9% (1, 29), which may
facilitate the DNR decision-making. Furthermore, the
complications of stroke after resuscitation, particularly the low
functional status and the poor quality of life, may explain this
result (7). In contrast, our meta-analysis found no significant
association between heart diseases and DNR orders. This
interesting finding could be explained by the significant
therapeutic advances reached in this field among older patients
and the ensuing major improvements of the vital and functional
prognosis (7, 27, 28). Such improvements may encourage
physicians not to stop care and patients with heart diseases to
express the desire to be resuscitated (27, 28).
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The already published version of the article “Dyspnea: A
Strong Independent Factor for Long-Term Mortality in the
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