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A B S T R A C T

Background: Given the increasing global prevalence of obesity, the International Liaison Committee on Resus-
citation (ILCOR) commissioned this scoping review to explore current evidence underpinning treatment and
outcomes of obese patients (adult and children) in cardiac arrest.
Methods: This scoping review, conducted using Arksey and O’Malley’s framework and reported according to
PRISMA-ScR guidelines, included studies of CPR in obese patients. ‘Obese’ was defined according to each in-
dividual study. Medline, EMBASE and Cochrane were searched from inception to 1 October 2024. Narrative
synthesis was guided by Synthesis Without Meta-Analysis (SWiM) reporting guidelines.
Results: 36 studies were included: 2 paediatric and 34 adult studies. Fourteen studies reported on out-of-hospital
cardiac arrest (OHCA), 12 on in-hospital cardiac arrest (IHCA), eight on both OHCA and IHCA: cardiac arrest
location was not reported in two studies. The most common outcomes were survival (n = 29), neurological
outcome (n = 17) and ROSC (n = 7). In adults there were variable results in neurological outcome, survival to
hospital discharge, longer term survival (months to years), and ROSC. In children, there were two studies sug-
gesting that obese children had worse neurological outcomes, lower survival and lower ROSC than normal
weight children. Few studies reported resuscitation quality indicators or techniques, and no studies reported
adjustments to CPR techniques.
Conclusion: The variability in results does not suggest an urgent need to deviate from standard CPR protocols,
however there was some evidence that CPR duration may be longer in obese adults, which may have staffing and
resource implications.
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Introduction

The global prevalence of obesity is increasing: one-billion people
across the world now classified as obese.1 Obesity is an important cause
of premature death through its association with cardiovascular disease,
diabetes mellitus, and cancer,2 which are known to increase the inci-
dence of cardiac arrest and poor cardiac arrest outcomes.3 For obese
patients in cardiac arrest, anatomical differences may make it chal-
lenging to deliver key cardiac arrest interventions such as high-quality
chest compressions, ventilations, vascular access and medications.4,5

Obesity may also influence the efficacy of defibrillation due to increased
transthoracic impedance, and challenges in implementing alternative
defibrillation strategies that require rolling of the patient.4 In some
cases, there may be delays in transfer to hospital due to the need for
additional personnel or special equipment to facilitate movement to the
ambulance.6.

Given the increasing prevalence of global obesity and specific chal-
lenges in treating this patient cohort, the international resuscitation
community highlighted the need to summarise the evidence to inform
decisions regarding cardiac arrest treatment strategies in obese patients.
On this basis, the International Liaison Committee on Resuscitation
(ILCOR) Basic Life Support; Paediatric Life Support; Advanced Life
Support; and Education, Implementation and Teams Task Forces
commissioned this scoping review to explore current evidence under-
pinning treatment and outcomes of obese patients (adult and children)
in cardiac arrest. A scoping rather than systematic review was conducted
as the breadth of research regarding CPR in obese patients is unknown.
Systematically mapping the published, peer reviewed literature enabled
accurate description of what is known, identification of knowledge gaps,
and highlighted future research priorities, including potential topics for
future systematic reviews.7 The aim of this scoping review was to
explore the published research evidence related to cardiopulmonary
resuscitation in obese patients (adults and children).

Methods

The scoping review was registered a priori with ILCOR (see supple-
mentary material). Conflict of interest was managed in accordance with
ILCOR guidelines. Where a reviewer was an author of a particular paper,
the decision to include that study and data extraction were undertaken
by other members of the review group. This scoping review was guided
by Arksey and O’Malley’s methodological framework7 and reported
according to the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for scoping reviews (PRISMA-ScR).8 Synthesis
was guided by Synthesis Without Meta-Analysis (SWiM) reporting
guidelines9 and a narrative synthesis method. As this was a scoping re-
view, ethics approval was not required.

Eligibility criteria

The inclusion criteria were studies: i) of adults or children in cardiac
arrest in any setting, ii) who were obese, iii) with or without a
comparator of normal weight patients or modified CPR, and iv) that
reported one or more patient outcomes (neurological outcome, survival,
return of spontaneous circulation (ROSC)): CPR quality measures (chest
compression rate, chest compression depth, ventilation rate, tidal vol-
ume, time to interventions); CPR techniques (chest compressions, defi-
brillation, ventilation and airway management, vascular access); health-
related quality of life; or provider outcomes (such as safety, manual
handling, fatigue). Randomised controlled trials (RCTs) and non-
randomised studies (non-randomised controlled trials, interrupted
time series, controlled before-and-after studies, cohort studies) were
eligible for inclusion. Case reports, animal and manikin studies were
excluded, as were opinion pieces, conference abstracts, trial protocols
and grey literature. All years and languages were included if there was
an English abstract. At the time of this review, there was no universal

definition of obesity so for the purposes of this scoping review, ‘obese’
was defined according to each individual study.

Information sources and search strategy

MEDLINE, Excerpta Medica Database (EMBASE) and Cochrane da-
tabases were searched from inception to 1 October 2024. The search
strategy was developed in consultation with a medical information
specialist (Deakin University, Victoria, Australia) using the concepts of:
i) obesity and ii) cardiac arrest and cardiopulmonary resuscitation
(Appendix 1) and peer reviewed by members of ILCORs Basic Life
Support; Paediatric Life Support; Advanced Life Support; and Education,
Implementation and Teams Task Forces. Forward (searching for articles
that cite included studies) and backward (search of reference lists of
included studies) citation searching was also conducted.

Selection process

Citations were uploaded into EndNote 20.0TM and duplicates
removed. Title and abstract screening and full text screening were
conducted by four pairs of researchers (title/abstract: JC and TK, JB and
GO, RB and MS, NKC and KC / full text: JC and RG/KC, GO and NKC, RG
and MS, TK and KC) using the Rayyan10 software program and dis-
agreements were resolved by discussion and consensus.

Data charting and data items

Data were extracted by a single author (JC) and all data were
checked for accuracy by co-authors. The following characteristics of
each study were extracted: author(s); year of publication; country of
origin; aim and study design; population, BMI groups; outcomes
measured and main findings. Quality assessment of individual studies
was not performed.

Synthesis methods

Given the variation in study design, populations, and outcomes, the
synthesis approach was guided by the Synthesis Without Meta-Analysis
(SWiM) reporting guidelines9 and narrative synthesis methods.11

Interpretation of the synthesis was by discussion within the research
team and resuscitation science experts from the ILCOR Task Forces.12.

Results

Study selection

In total, 13,509 citations were retrieved, 96 full text publications
were screened for eligibility, of which 36 were included (Fig. 1).

Study characteristics

The characteristics of included studies are summarised in Table 1
(further details are presented in Supplementary Tables 1 to 7). There
were 7 prospective studies,13–19 19 retrospective cohort20-38 and 9
retrospective registry studies39-47 and one secondary analysis of data
from a randomised controlled trial.48 Definitions of obesity varied be-
tween studies. BMI classifications were used in the majority of studies.
The World Health Organization (WHO) Body Mass Index (BMI) criteria
(weight in kilograms (kg) divided by square of height in metres (m2))
was most commonly used in adults (underweight BMI < 18.5 kg/m2;
normal weight BMI 18.5–24.9 kg/m2; overweight: BMI 25.0–29.9 kg/
m2; and obese: BMI ≥ 30 kg/m2) and children (underweight BMI < 5th
percentile; obese BMI > 95th percentile).49 Two studies28,37 used the
WHO BMI criteria for Asian populations.50 Four studies treated BMI as a
continuous variable.19,26,35,38 In one study, obese patients were identi-
fied using the Agency for Healthcare Research and Quality-define co-
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morbidity measure (CM_Obese)39 and in two studies, obesity was re-
ported as a diagnosis with no BMI-values reported.33,40.

The included studies, spanning over four decades (197851 to 202438),
were mostly from the United States (n = 14).20,21,26,29,31–33,36,39,41,43-45,48

All but two studies were of adults patients (including one study of preg-
nant women15): there were two studies of children (OHCA48 and IHCA45).
Fourteen studies reported on OHCA,13,14,16–18,21,23,24,29,30,36,40,42,48 13
studies reported on IHCA,15,26,27,32,33,35,37,39,41,43-46 eight studies re-
ported on both OHCA and IHCA,15,19,22,25,28,31,34,38 and in two studies,
the cardiac arrest location was not reported.20,47 Four studies were related
to extracorporeal CPR.27,29,31,42 The most common outcomes reported
were survival (n = 29),13,15-18,20-29,31-36,38-43,45,52 neurological outcome
(n = 17)13,14,18,19,21,24,27–31,34,35,42,45,48,52 and ROSC (n =

7).33,36,40,41,43,45,46 Survival was reported at hospital admission (n = 1),21

hospital discharge (n = 19),15,18,20,22-25,27,31–33,35,36,38,40-42,44,45 ICU
discharge (n = 2),16,22 24-hours (n = 1),43 6-months (n = 2),28,34 1-year
(n = 2),17,48 4-years (n = 1)29 and 5-years (n = 1).21 Neurological
outcome was reported at hospital admission (n = 1),40 ICU admission (n
= 1),16 hospital discharge (n = 13),18,19,21,24,27–29,31,35,36,42,43,45 1-month
(n = 5),13,14,17,26,30 3-months (n = 1),26 6-months (n = 1),34 and 12-
months (n = 1).48 A summary of these outcomes is presented in Table 2
with further details in Supplementary Tables 1 to 3. Other outcomes re-
ported were shock success,36 extracorporeal membrane oxygenation
(ECMO) complications,42 acute resuscitation treatments,41 CPR dura-
tion,41 injuries sustained during CPR,47 time to defibillation,41 and
number of shocks41 (Supplementary Tables 4).

Neurological outcome

Seventeen studies reported neurological outcome (Supplementary
Table 1): 15 in adults and two in children. Both paediatric studies
(OHCA48 and IHCA45) reported that obese children had worse neuro-
logical outcomes at hospital discharge45 and at 12-months,48 than
normal weight children. One adult study34 of neurological outcome at 6
months (both OHCA and IHCA) showed no difference between obese
and normal weight patients. Three adult studies reported neurological

outcome at 1-month: compared to normal weight patients, obese pa-
tients were less likely to have favourable neurological outcome in two
studies (OHCA13,14), and more likely to have favourable neurological
outcome in the other study (OHCA30). Of the adult studies of neuro-
logical outcome at hospital discharge, compared with normal weight
patients, five (OHCA,18,21,24 IHCA,27 both OHCA and IHCA28) reported
no difference in obese patients, and six (OHCA,29,42 IHCA,35,37 both
OHCA and IHCA19,31) reported obese patients had lower likelihood of
favourable neurological outcomes.

Survival

Twenty-nine studies reported survival (Supplementary Table 2). Five
adult studies reported short term survival (survival to ICU admission/
discharge or hospital admission). Compared to normal weight patients,
one study (OHCA16) reported obese patients had higher survival to ICU
admission. There were conflicting results regarding survival to ICU
discharge (OHCA,16 and both OHCA and IHCA22) and survival to hos-
pital admission (OHCA36,40). Compared to normal weight patients, one
study reported no difference in survival to ICU discharge22 and one
study reported obese patients had higher survival to ICU discharge;16

one study reporting no difference in survival to hospital admission36 and
one study reported obese patients had lower survival to hospital
admission.40 The single study (IHCA43) of survival to 24 h reported no
difference between obese and normal weight patients.43.

The single paediatric study (IHCA)45 reporting survival to hospital
discharge, found that obese children had worse outcomes than normal
weight children. Survival to hospital discharge was reported in 22 adult
studies. Nine (OHCA,18,21,24,36 IHCA,27,43 both OHCA and IHCA22,23,25)
reported no difference between obese and normal weight adults, nine
(location unknown,20 OHCA,29,40,42 IHCA,32,35,41 both OHCA and
IHCA31,38) reported lower survival to hospital discharge in obese pa-
tients, and three (IHCA,26,39 both OHCA and IHCA15) reported higher
survival to hospital discharge in obese patients. One study (IHCA33)
reported that obese patients had significantly higher survival to hospital
discharge overall but subanalysis showed that survival to hospital

Records identified from*:
Databases (n = 13,509)
(Medline n=3,148; 
EMBASE n=9,749; 
Cochrane trials n=612)

Records removed before screening
(n=5,770):

Duplicate records removed 
(n=1,322)
Retractions (n=12) and retraction letters (n=1)
Animal studies (n=53)
Editorials and reviews (n=121)
Trial registry records and protocols (n=185)
Conference abstracts (n=4,076)

Records screened
(n = 7,739)

Records excluded (human decisions) (n 
=7,643)**

Duplicate records removed (n = 52) 
Excluded (n =7,591)

Reports sought for retrieval
(n = 96)

Reports not retrieved
Full text not available (n = 0)

Reports assessed for eligibility
(n =96) Reports excluded (n =60):

Wrong population (n=24)
Wrong outcome (n=12)
Wrong study design (n=11)
Wrong publication type (n=10)
Case report (n=3)

Records identified from:
Websites (n = 0)
Organisations (n = 0)
Citation searching (n = 0)

Reports assessed for eligibility
(n=0)

Reports excluded (n=0)

Studies included in review
(n = 36)

Identification of studies via databases and registers Identification of studies via other methods
noitacifitnedI

Sc
re

en
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g
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Reports sought for retrieval
(n=0) Reports not retrieved (n=0)

Fig. 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram.
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Table 1
Summary of included studies (n = 36).

Author, Year,
Country

Aim Study Design Population BMI groups Outcomes
reported

PAEDIATRIC
Meert et al. 2016

United States of
America

Investigate relationships between cardiac
arrest characteristics, and survival and
neurobehavioral outcome among children
recruited to the Therapeutic Hypothermia
after Pediatric Cardiac Arrest Out-of-
Hospital (THAPCA-OH) trial.
Secondary analysis of data from
randomised controlled trial

Children > 2 days and < 18 years) with
OHCA (n = 295) and received TTM

BMI-for-age percentiles for children ≥ 2
years of age, and weight-for-length
percentiles for children < 2 years of age

Neurological
outcome: 12-
months

Srinivasan et al.
2010
United States of
America

Evaluate association between obesity and
outcomes among children after IHCA
Retrospective registry study

Patients (<18 years) with IHCA from
January 2000 to July 2004 (n = 1,268)

Obese (n = 213, 17 %)
<2 years: ≥95th weight-for-length
percentile
≥2 years: ≥95th BMI-for-age

Favourable
neurologic
outcome: hospital
discharge
Survival: hospital
discharge
ROSC > 20 min

ADULT
Aoki et al. 2023

Japan
Assess association between BMI and
neurological outcomes in OHCA
Prospective, multicenter, observational
study

Adult patients OHCA aged 16–64 years
hospitalised after resuscitation (n = 637)

Normal weight: BMI 18.5–24.9 (n =

312; 48.9 %)
Obese: BMI ≥ 30 (n = 80; 12.5 %)

Neurological
outcome: 30 days
Survival: 30-days

Aoki et al. 2018
Japan

Assess association between BMI and
neurological outcomes in OHCA
Prospective, multicenter, observational
study

Adult patients (>18 years) with OHCA
hospitalised after resuscitation (n = 1,326)

Normal weight: BMI 18.5–24.9 (n =

829; 62.5 %)
Obese: BMI ≥ 30 (n = 106; 8.0 %)

Neurological
outcome: 1-month

Beckett et al. 2017
United Kingdom

Describe incidence, risks, management and
outcomes of cardiac arrest in pregnancy in
the UK population
Prospective, descriptive study

66 women who received BLS in pregnancy
(OHCA and IHCA) (n = 66)

BMI < 30 (n = 38; 60 %)
BMI ≥ 30 (n = 25, 40 %)

Survival: hospital
discharge

Breathett et al.
2016
Unites States of
America

Hypothesized that BMI ≥ 30 is associated
with higher risk of mortality than BMI < 30
after therapeutic hypothermia for cardiac
arrest
Retrospective cohort study

Adults who underwent therapeutic
hypothermia following resuscitation (n =

164)
CA location not reported

BMI < 30 (n = 96; 59 %)
BMI ≥ 30 (n = 68, 41 %)

Survival: hospital
discharge

Bunch et al. 2008
United States of
America

Investigated outcomes of OHCA based on
body weight
Retrospective cohort study

Adults (not defined) with atraumatic OHCA
transferred to a single receiving hospital (n
= 213)

Low to normal with: BMI < 25 (n = 68;
32.9 %)
Obese: BMI ≥ 30 (n = 67 31.5 %)

Neurological
outcome: hospital
discharge
Survival: 5 years

Chavda et al. 2022
Australia

Estimate conditional and causal effects of
obesity on mortality in cardiac arrest
patients
Retrospective cohort study

Adult ICU patients (>16 years) admitted
with cardiac arrest (OHCA and IHCA) (n =

13,970)

Non-obese: BMI 18.5–29.9 (n = 9,212,
65.9 %)
Obese: BMI ≥ 30 (n = 4,756, 34.1 %)

Survival: hospital
discharge

Chavda et al. 2020
Australia

Explore association between obesity and
outcome in patients following cardiac
arrest
Retrospective cohort study

Adult ICU patients (age not defined)
admitted with cardiac arrest (IHCA and
OHCA) with BMI data (n = 112)

Non-obese: BMI < 30 (n = 76, 67.8 %)
Obese: BMI ≥ 30 (n = 36, 32.2 %)

Survival: hospital
discharge

Chen et al. 2021
China

Determine impact of BMI on clinical
outcomes in OHCA survivors treated with
TTM
Retrospective cohort study

Adult OHCA survivors who received TTM
(n = 261)

Normal weight: BMI = 18.5–24.9 (n =

79, 30.2 %)
Obese: BMI ≥ 30 (n = 88, 34.8 %)

Neurological
outcome: hospital
discharge
Survival to hospital
discharge

Czapla et al. 2023
Poland

Determine sex differences in prognostic
impact of BMI on in hospital mortality in
sudden cardiac arrest survivors.
Retrospective cohort study

Adults (>18 years) admitted to ICU 2017
and 2022 who had survived an IHCA or
OHCA (n = 129)

Females
Normal weight: BMI = 18.5–24.9 (n= 4,
10.0 %)
Obese: BMI ≥ 30 (n = 9, 22.5 %)
Males
Normal weight: BMI = 18.5–24.9 (n= 3,
3.4 %)
Obese: BMI ≥ 30 (n = 21, 23.6 %)

Survival to hospital
discharge

Danciu et al. 2004
United States of
America

Identify the most important prognostic
factors for survival from IHCA
Retrospective cohort study

Adults (>18 years) who underwent IHCA
CPR (n = 219)

BMI treated as a continuous variable Survival: 3-months
Survival: 1-month
Survival: hospital
discharge

Galatianou et al.
2017
Greece

Investigate association between BMI and
outcome after OHCA in patients not treated
with TTM
Prospective observational study

Adults (>18 years) with OHCA transferred
to ED (n = 84)

Normal BMI (BMI < 25) (n = 16, 19.1
%)Elevated BMI
(BMI ≥ 25) (n = 68, 80.9 %)

Survival: ICU
discharge
Survival: ICU
admission

Geri et al. 2016
France

Assess influence of BMI on day-30 and 1-
year mortality of OHCA patients admitted
to ICU
Prospective cohort study

Adults admitted to ICU following OHCA
and treated with TTM (n = 818)

Normal weight: BMI = 18.5–24.9 (n =

377, 46.1 %)
Obese: BMI ≥ 30 (n = 150, 18.3 %)

Survival: 1-year
Survival: 30-days

(continued on next page)
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Table 1 (continued )

Author, Year,
Country

Aim Study Design Population BMI groups Outcomes
reported

Gil et al. 2017
Italy

Examine association between BMI and
clinical outcome in patients with ECPR
Retrospective cohort study

Adults with IHCA who had ECPR (n = 200) Normal weight: BMI = 18.5–24.9 (n =

118, 59 %)
Obese: BMI ≥ 30 (n = 15, 7.5 %)

Neurological
outcome: hospital
discharge
Survival: hospital
discharge

Gupta et al. 2016
United States of
America

Examine association of obesity with
survival to hospital in IHCA
Retrospective registry study

Adults (aged > 18 years) undergoing CPR
for IHCA (n = 836,289)

Non-obese: n = 769,073 (92 %)
Obese: n = 67,216 (8.0 %)
Defined using AHRQ-defined co-
morbidity measure: CM_Obese.

Survival: hospital
discharge

Hjalmarsson et al.
2023
Sweden

Investigate if obesity, with or without
diabetes, affects the survival of patients
with OHCA
Retrospective registry study

Adults (aged ≥ 18 years) with OHCA (n =

55,483)
Obesity was reported as a diagnosis and
no actual BMI-values were reported.
Patients were classified into five groups:
Obesity only and Obesity and any
diabetes are assumed to be obese
Type 2 diabetes, Type 1 diabetes and all
other are assumed to be non-obese

Survival: hospital
discharge
Survival: hospital
admission
ROSC

Jain et al 2010
United States of
America

Examine association between BMI and
survival for patients with IHCA
Retrospective registry study

Adults (aged > 18 years) with IHCA (n =

21,237)
Normal weight: BMI = 18.5–24.9 (n =

6,935, 32.7 %)
Obese: BMI 30–34.9 (n = 3,412, 16.1 %)
Very obese: BMI ≥ 35 (n = 3,534, 16.6
%)

Survival: hospital
discharge
ROSC
Acute resuscitation
treatments
CPR duration
Time to
defibrillation
Number of shocks

Jung et al. 2016
Korea

Explore association between obesity and
clinical outcomes
Retrospective cohort study

Adult (aged > 18 years) cardiac arrest
survivors (OHCA and IHCA) treated with
TTM (n = 468: OHCA n = 378, IHCA n =

90)

Normal weight: BMI = 18.5–22.9 (n =

196, 41.8 %)
Obese: BMI ≥ 27.5 (n = 38, 8.2 %)

Neurological
outcome: hospital
discharge
Survival: 6-months

Kojima et al. 2023
Japan

Investigate association between BMI and
clinical outcomes in patients receiving
ECPR following OHCA
Retrospective registry study

Adults (age not reported) with OHCA of
presumed cardiac aetiology who received
ECPR (n = 1,044)

Normal weight: BMI = 18.5–24.9 (n =

559, 53.6 %)
Obese: BMI ≥ 30 (n = 109, 10.5 %)

Neurological
outcome: hospital
discharge
Survival: hospital
discharge
ROSC
ECMO
complications

Kosmopoulos et al.
2023
United States of
America

Investigate effect of BMI on the survival to
hospital discharge of refractory OHCA
patients treated with ECPR
Retrospective cohort study

Adults (aged 56.9 ± 12.0 years) with OHCA
and BMI data (n = 283)

Non-obese: BMI ≤ 30 (n = 150, 53.1 %)
Obese: BMI > 30 (n = 133, 46.9 %)

Neurological
outcome: hospital
discharge
Survival: 4-years
Survival: hospital
discharge

Lee H et al. 2021
Korea

Investigate association between BMI and
favourable neurologic outcomes and
survival to discharge of patients
resuscitated from OHCA
Prospective registry study

Adults (aged > 18 years) with OHCA (n =

605) transported to ED
Normal weight: BMI = 18.5- <25 (n =

333, 55.0 %)
Obese: BMI ≥ 30 (n = 34, 5.7 %)

Neurological
outcome: hospital
discharge
Survival: hospital
discharge

Lee S et al. 2021
Korea

Investigate prognostic impact of high lean
body mass on postcardiac arrest patients
Retrospective cohort study

Adults (not defined) treated with TTM and
admitted to ICU following OHCA (n = 155)

Normal weight: BMI = 18.5–22.9 (n =

65, 42.0 %)
Obese: BMI ≥ 25 (n = 43, 27.7 %)

Neurological
outcome: 1-month

Lewandowski et al
2024
Poland

Explored predictors of mortality among
patients admitted to ICU following cardiac
arrest
Retrospective cohort study

Adults (aged > 18 years) with non-
traumatic cardiac arrest (OHCA and IHCA)
(n = 161: Asystole/PEA n = 90; VF/pVT n
= 71)

BMI treated as continuous variable Survival: hospital
discharge

Ogunnaike et al.
2016
United States of
America

Examine association between BMI,
defibrillation success, and survival
outcomes of VT/VF arrest
Retrospective registry study

Adults (not defined) with VF/VT IHCA (n =

7,110)
Normal weight: BMI = 18.5–24.9 (n =

2,061, 29.0 %)
Obese: BMI 30–34.9 (n = 1,296, 18.2 %)
Extremely obese: BMI ≥ 35 (n = 1,310,
18.4 %)

Survival: 24 h
Survival: hospital
discharge
ROSC ≥ 20 min
First shock
termination of VF/
VT

Patlolla et al. 2021
United States of
America

Understand differences in AMI complicated
IHCA across BMI categories

Adults (>18 years) with primary diagnosis
of AMI with IHCA (n = 314,609)

Normal weight: BMI = 20 − <24.9 (n =

268,764, 81.1 %)
Overweight / obese: BMI ≥ 25 (n =

44,053, 18.4 %)

Survival: hospital
discharge

Shurr et al. 2021
United States of
America

Describe the survival, non-neurologic, and
neurologic outcomes in patients with
cardiac arrest (OHCA or IHCA) with CPR
and VA-ECMO support
Retrospective cohort study

Patients with cardiac arrest with CPR and
VA-ECMO support (n = 89) following
OHCA or IHCACannulated either after
ROSC
(n = 39) or during ongoing cardiac arrest
(n = 50)

Non-obese: BMI < 30 (n = 53, 59.6 %)
Obese: BMI ≥ 30 (n = 36, 40.4 %)

Neurological
outcome: hospital
discharge
Survival: hospital
discharge

Shahreyer et al.
2017

Assess impact of morbid obesity on
outcomes in patients with IHCA

Adults (≥18 years) with IHCA (non-VF
arrest, n = 26,412; VF arrest = 5,192)

Non-VF arrest
Morbidly obese: BMI ≥ 40 (n = 13,633,
51.6 %)

Survival: hospital
discharge

(continued on next page)
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discharge was lower in specific subgroups (age 60–69, Charlson co-
morbidity index 2–3 or greater than 8, and CPR on hospital days 0–3 or
day 6).

Of adult studies reporting survival from one to five years, two
(OHCA17,29) reported no difference in 4-year29 or 1-year17 survival be-
tween obese and normal weight patients, and one (OHCA21) reported
obese patients were less likely than normal weight patients to be alive at
5 years. Of adult studies reporting survival from 1 to 6 months, two
(both OHCA and IHCA28,34) reported no difference in survival at 6-
months between obese and normal weight patients, two (OHCA13,17)
reported obese patients had lower 30-day survival than normal weight
patients, and one study (IHCA26) that treated BMI as a continuous var-
iable reported that increasing BMI improved survival at 1 and 3 months.

ROSC

Seven studies reported ROSC (Supplementary Table 3). The only

paediatric study that reported on ROSC showed that obese children had
significantly lower ROSC than normal weight children (IHCA).45 In
adults, two studies (one OHCA36 and one IHCA43) reported no difference
between obese and normal weight patients.36,43 Two studies (one
OHCA40 and one IHCA41) reported obese patients had significantly
lower ROSC than normal weight patients, and one study (IHCA33) re-
ported significantly higher ROSC in obese patients. One study (IHCA46)
reported mixed results. In patients with cardiac arrest of cardiac origin,
univariate analysis showed lower ROSC in obese patients but multi-
variable analysis showed no difference in ROSC between obese and
normal weight patients.46 In patients with cardiac arrest of non-cardiac
origin, there was no significant difference in ROSC between obese and
normal weight patients.46.

CPR quality or techniques

Other outcomes reported from adult studies were ECMO

Table 1 (continued )

Author, Year,
Country

Aim Study Design Population BMI groups Outcomes
reported

United States of
America

Retrospective national database study with
matched samples

Non-obese: BMI < 30 (n = 12,779, 48.4
%)
VF arrest
Morbidly obese: BMI ≥ 40 (n = 2,676,
51.5 %)
Non-obese: BMI < 30 (2,516, 48.5 %)

Swindell et al
2021
United States of
America

Formulate an ABCD score based on four
high-yield predictors to predict post-CPR
survival probability
Retrospective cohort study

IHCA in patients aged > 50 years from 2012
to 2015 (n = 463,530)

Normal weight (not defined) (n =

381715, 82.3 %)
Obese patients: ICD-9/10 diagnosis
codes containing word ‘obesity’ and/or
codes specifying BMI ≥ 30 (n = 70395,
15.2 %) including 33,995 morbidly
obese patients (not defined)

Survival: hospital
discharge
ROSC

Testori et al. 2021
Austria

Examine effect of obesity on outcome after
cardiac arrest Retrospective cohort study

Adults with non-traumatic cardiac arrest
(OHCA or IHCA) and ROSC admitted to the
ED between January 1992 and December
2007 (n = 1,915)

Normal weight: BMI 18.5–24.9 (n =

768, n = 40 %)
Obese: BMI ≥ 30 (n = 329, 17 %)

Neurological
outcome: 6 months
Survival: 6 months

Wang et al 2020
Taiwan

Investigate association between central
obesity and outcomes following IHCA
Retrospective cohort study

Adults with IHCA during 2006–2015 (n =

648)
Normal weight: BMI 18.5–23 (n = 268,
n = 41.4 %)
Obese: BMI ≥ 27.5 (n = 91, 14.0 %)

Neurological
outcome: hospital
discharge
Survival: hospital
discharge

Wang et al 2018
Taiwan

Investigated whether body size correlates
with outcomes of IHCA
Retrospective cohort study

Adults with IHCA 2006 to 2015 and
sustained ROSC > 20 min (n = 766)

BMI treated as continuous variable Neurological
outcome: hospital
discharge
Survival: hospital
discharge

Wang et al. 2023
China

Secondary analysis of National Emergency
Cardiac Arrest Treatment (NECAT)
database data
Retrospective registry study

Adults (≥18 years) with non-traumatic
IHCA CA (in ED), time from collapse to
CPR > 10 min, and no DNR order (n = 535:
cardiac origin n = 179 and non-cardiac
origin n = 356)

BMI < 25 (n = 355, 66.4 %: cardiac
origin n = 129, non-cardiac origin n =

226)
BMI ≥ 25 (n = 180, 33.6 %: cardiac
origin n = 50, non-cardiac origin n =

130)

ROSC

Wannasri et al.
2021
Thailand

Examine prevalence of internal organ
injuries sustained from CPR
Retrospective registry study

Adults (≥18 years) that died following
cardiac arrest and received an autopsy,
without trauma to chest and abdomen from
2012 to 2016 (n = 154)

Normal weight: BMI 18.5–22.9 (n = 38,
24.7 %)
Obese: BMI 25.0–29.9 (n = 45, 29.2 %)
Morbidly obese BMI ≥ 30 (n = 35, 22.7
%)

Injuries sustained
during CPR

White et al. 2004
United Stated of
America

Examine influence of body weight on
defibrillation, resuscitation, and survival in
patients with OHCA requiring
defibrillation
Retrospective cohort study

Patients (66 ± 14 years) with OHCA,
received defibrillation with non-escalating,
impedance-compensating, 150-J biphasic
waveform defibrillator (n = 62)

Underweight or normal weight: BMI <
25 (31 %)
Obese: BMI ≥ 30 (24 %)
Extremely obese BMI ≥ 40 (4 %)

Survival: hospital
admission
Survival: hospital
discharge
ROSC
Shock success

Wolff et al. 2009
Sweden

Examined effect of rapid mild therapeutic
hypothermia (time to target temperature
and time to coldest temperature) on cardiac
arrest outcome
Prospective cohort study.

Adults with OHCA or IHCA with ROSC > 5
min within 60 min of cardiac arrest, time to
CPR < 20 min and comatose post − arrest
state (n = 49)

BMI treated as continuous variable Neurological
outcome: hospital
discharge

AHRQ = Agency for Healthcare Research and Quality; AMI = acute myocardial infarction; BMI = Body mass index kg/m2, CA = cardiac arrest; DNR = do not
resuscitate; ECMO = extracorporeal membrane oxygenation; ECPR = extracorporeal cardiopulmonary resuscitation; ICU = intensive care unit, IHCA = in-hospital
cardiac arrest; OHCA = out-of-hospital cardiac arrest; pVT = pulseless ventricular tachycardia; ROSC = return of spontaneous circulation; TTM = targeted temper-
ature management; VF = ventricular fibrillation.
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complications (OHCA),42 shock success (OHCA,36 IHCA43) time to
defibrillation (IHCA),41,43 CPR duration (IHCA)41 and patient injuries
(location unclear).47 There was no difference in between obese and
normal weight patients in ECMO complications,42 shock success,36

percentage of shocks delivered in less than 2 min,41,43 or VF/VT
termination43 (Supplementary Table 4). One study of 21,237 IHCA at
328 hospitals,41 reported longer CPR duration in obese patients with
VF/VT when ROSC was not achieved. When ROSC was achieved there
was no difference in CPR duration between obese and normal weight
patients.41 For PEA or asystolic arrests, CPR duration was longer in
obese patients, irrespective of ROSC.41 One study47 reported no signif-
icant relationship between BMI category and injuries sustained during
CPR, however the cardiac arrest location(s) was unclear.

Discussion

This scoping review exploring the research evidence related to
related to CPR in obese patients identified 34 adult studies and 2 pae-
diatric studies. The included studies spanned both OHCA (n = 22) and
IHCA (n = 20).

Patient outcomes had conflicting results and differences in mea-
surement. In adults, there were variable results in neurological outcome,
survival to hospital discharge, longer term survival (months to years),
and ROSC. In children, two studies45,48 suggested that obese children
had worse neurological outcomes, lower survival, and lower ROSC than
normal weight children. The focus of this scoping review was the impact
of obesity on cardiac arrest outcomes, however there are many factors
that influence survival from cardiac arrest. In obese children, it is
possible that the optimal chest compression depth in obese patients may
be potentially different in obese versus non-obese patients.53 The com-
mon use of length based tapes for resuscitation, or weight estimation
formulae for medication doses in children may also impact on cardiac
arrest outcomes in obese children.54–56.

Several of the included adult studies reported that obesity made no
difference to patient outcomes, or that obese patients had better out-
comes than normal weight patients: these studies spanned both OHCA
and IHCA. Whilst not the focus of this scoping review, low BMI has been
associated with worst outcomes following cardiac arrest than normal
weight, overweight or obese patients:57–59 the outcomes of underweight
cohorts in some of the included studies that dichotomised groups as
obese and non-obese groups may have influenced the outcome profile of
obese patients in this review. In this review, when patients were grouped
as underweight, normal weight, overweight and obese (+/- very obese),
only normal weight and obese (+/- very obese) were compared. The
variability in reported outcomes for adults suggest that obesity does not
necessarily result in worse outcomes, therefore high quality CPR and
early defibrillation should be standard of care, acknowledging potential
manual handling and mechanical challenges of CPR in obese patients.

Many of the included studies adjusted their analyses to mitigate the
influence of other variables, however there was variability in the con-
founders addressed. Also, the observational nature of most included
studies makes it difficult to make a direct link between obesity and
cardiac arrest outcomes.

Few studies reported resuscitation quality indicators or techniques,
and no studies reported adjustments to CPR techniques. No studies re-
ported on the effect of obesity on time to, or quality of, chest compres-
sions or ventilations in either adults or children, highlighting a major
knowledge gap. There were studies reporting successful resuscitation of
obese patients (adults and children) with application of standard pro-
tocols, implying that high quality CPR is possible, however whether
there is a need for alterations to chest compression technique in obese
patients is unknown. Computed tomography (CT) studies in patients not
in cardiac arrest have shown a chest compression depth of 5–6 cm in
adults, is unlikely to provide a sufficient ejection fraction during CPR in
obese patients with BMI ≥ 30 kg/m2.60 In paediatrics, the majority of
paediatric patients’ one-third external anterior-posterior chest di-
ameters were not concordant with age specific chest compression depth
targets, especially for most infants and nearly all overweight/obese
adolescents.53 In adults who had chest CT prior to IHCA, ROSC was
higher when thoracic cage dimension and posterior subcutaneous adi-
pose tissue depth were smaller.61 Manikin studies have shown that chest
compression performance was significantly better on normal-sized
manikins than obese and morbidly obese manikins.62–64 The limited
results reported regarding adult defibrillation suggest that obesity did
not affect shock success in either OHCA or IHCA or time to defibrillation
in IHCA. No defibrillation data was reported in children. In adults, was
one study reporting longer CPR duration in obese patients but the rea-
sons for this are not well understood and there may have been other
drivers for longer CPR duration (for example, the average age of patients
was mid 60 s).41.

No studies reporting on provider outcomes such as safety or manual
handling were identified, highlighting another important area for future
research. Previous ILCOR scoping reviews have not identified any
studies reporting rescuer physical harm.65 Previous ILCOR reviews do
report rescuer fatigue adversely affects the quality of chest compressions
after 2 min in the context of manikin studies of compression only CPR,66

and the challenges in maintaining chest compression quality in obese
manikins has been highlighted above. Studies detailing specific provider
challenges when preparing for, or performing, CPR on obese patients are
currently lacking.

Knowledge gaps

This scoping review has highlighted several knowledge gaps. There
are few studies of CPR in obese infants, children and adolescents. A
standardised definition of obese, or population specific definition of

Table 2
Summary of results (number of studies).

Total number of
studies

Worse outcomes in obese patients
(number of studies)

No difference (number of studies) Better outcomes in obese patients
(number of studies)

OHCA IHCA Both OHCA
/IHCA

OHCA IHCA Both OHCA
/IHCA

OHCA IHCA Both OHCA
/IHCA

Adult studies (n¼34)* ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
Favourable neurological outcome

(various time points)
15 4 2 2 3 1 2 1 0 0

Survival to hospital discharge^ 22 3 3 2 4 2 3 3 2 0
Longer term survival (months to years) 7 2 0 0 2 0 2 0 1 0
ROSC 6 1 1 0 1 1 0 1 1 0
Paediatric studies (n¼2) ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
Favourable neurological outcome

(various time points)
2 1 1 0 0 0 0 0 0 0

Survival to hospital discharge 1 0 1 0 0 0 0 0 0 0
ROSC 1 0 1 0 0 0 0 0 0 0

^ One study reporting worse survival to discharge in obese patients had unknown location.
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obese, for the purpose of resuscitation research is lacking. More robust
adjustment for the many influences on CPR outcomes is needed if con-
clusions about the impact of obesity on CPR outcomes are to be used to
shape clinical practice. Further research is needed on the effect of
obesity on CPR quality (such as chest compressions, airway management
ventilation, defibillation), and time to, and delivery of, resuscitation
interventions (such as vascular access and medications, use of me-
chanical CPR devices or ECMO). Further research is also needed to
determine whether degree of obesity influences CPR performance or
outcomes following CPR including health-related quality of life. Finally,
studies of CPR in obese patients with a focus on provider outcomes
(physical exertion, manual handling, fatigue) are urgently needed given
the global prevalence of obesity.

Limitations

In the absence of a universal definition of obesity, ‘obese’ was
defined according to each individual study. The majority of included
studies used the WHO Body Mass Index (BMI) criteria49 and only two of
eleven studies conducted in Asia used the WHO BMI criteria for Asian
populations.50 This scoping review was limited to patients in cardiac
arrest thus did not capture data from other settings, for example,
anaesthesia or critical care studies of airway interventions, ventilation
or use of ECMO in obese patients (adults or children). There was little
detail regarding how BMI data were sourced, particularly for studies of
OHCA. In all included studies of OHCA that used BMI, patients were
transported to ED and, or admitted to hospital: it is likely that in these,
BMI was calculated in the hospital setting but this detail is unclear. As is
usual for a scoping review, no formal quality assessment was conducted,
therefore drawing conclusions for clinical practice from these findings is
not feasible.

Conclusions

This scoping review provides a comprehensive overview of the
literature to date regarding CPR in obese patients (adults and children)
and highlights significant knowledge gaps regarding CPR in obese pa-
tients. The variability in results does not suggest an urgent need to
deviate from standard CPR protocols, however there was some evidence
that CPR duration may be longer in obese adults, which may have
staffing and resource implications.
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