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The global rise in obesity presents significant challenges for emergency medical 
services (EMS), particularly in prehospital care settings. This narrative review examines 
the multifaceted impact of obesity on emergency interventions, focusing on airway 
management, resuscitation, vascular access, pharmacological considerations, 
transport logistics, and point-of-care ultrasound. Evidence indicates that excess 
adipose tissue alters the biomechanics of chest compressions, increases thoracic 
bioimpedance during defibrillation, and complicates airway management—especially 
in cases when advanced airway devices are required. Additionally, pharmacokinetic 
and pharmacodynamic differences in this population necessitate careful dose 
adjustment based on drug solubility and body composition. Obtaining vascular 
access in individuals with obesity is frequently hampered by anatomical constraints, 
often requiring ultrasound-guided cannulation or intraosseous access. Prehospital 
transport introduces additional logistical and ergonomic challenges, exacerbated 
by limited availability of appropriately sized equipment, weight-restricted airframes 
in Helicopter Emergency Medical Service (HEMS) operations, and difficulty in 
transferring patients from the scene. Meanwhile, ultrasonographic imaging is 
technically more demanding and often diagnostically limited in this group due to 
tissue depth and image degradation. These factors collectively compromise both 
the speed and quality of emergency care. This review highlights the importance 
of developing tailored protocols, specialized equipment, and targeted training for 
Emergency Medical System (EMS) providers who manage patients with obesity. 
Given the increasing prevalence of patients with obesity in the emergency setting, 
early identification and anticipatory planning are critical for improving patient 
outcomes. Addressing these operational and clinical challenges must become 
a priority for modern EMS.
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1 Introduction

Obesity has reached unprecedented levels worldwide, affecting 
over 1 billion individuals, including more than 880 million adults and 
159 million children as of 2022 (1). It is no longer considered merely 
a risk factor but a chronic, multifactorial disease that significantly 
increases morbidity and mortality across a broad spectrum of 
conditions, particularly cardiovascular disease (CVD). The global 
burden of obesity is increasing in both high-income and low- and 
middle-income countries, with an alarming acceleration in severe 
obesity and related complications.

Obesity is commonly diagnosed using the body mass index 
(BMI), with a threshold of ≥30 kg/m2 meeting criteria for obesity and 
≥40 kg/m2 defining severe obesity (2, 3). However, BMI alone fails to 
capture the full complexity of adiposity-related health risks (4). It 
does not account for fat distribution, visceral adiposity, or body 
composition and can misclassify individuals with high muscle mass 
or metabolically healthy profiles (4). Recent evidence highlights the 
importance of incorporating additional markers such as waist 
circumference, waist-to-height ratio, and metabolic parameters to 
refine risk stratification (5). Moreover, the recognition of distinct 
obesity phenotypes—such as metabolically unhealthy normal weight 
(MUNW) or metabolically healthy obesity (MHO)—underscores the 
need for more nuanced approaches to diagnosis and clinical decision-
making (5).

For emergency medical teams (EMT), the implications of this 
epidemic are far-reaching. Obesity interferes with nearly every aspect 
of acute and prehospital care, impairing effective chest compressions 
during cardiopulmonary resuscitation, complicating airway 
management, increasing thoracic bioimpedance during defibrillation, 
altering the pharmacokinetics and pharmacodynamics of critical 
medications, and posing significant logistical challenges in patient 
transport and evacuation (6, 7). Furthermore, Emergency Medical 
System (EMS) providers often lack access to equipment and protocols 
optimized for patients with obesity, leading to suboptimal care and 
increased occupational risk.

While lifestyle modification and nutritional strategies play a 
central role in preventing and managing obesity in the long such 
interventions offer limited utility in the high-stakes setting of 
acute medical emergencies (8, 9). The reality is that EMS teams 
are increasingly required to deliver life-saving care to patients 
with obesity in environments that are poorly adapted to their 
needs (10).

Despite the scale and clinical complexity of the problem, no 
unified or comprehensive international guidelines currently exist 
to direct emergency care specifically for patients with obesity. A 
recent joint position statement from the Brazilian Association of 
Emergency Medicine (ABRAMEDE) and the Brazilian Association 
for the Study of Obesity and Metabolic Syndrome (ABESO) has 
addressed challenges in the emergency department context, but 
evidence-based, globally applicable recommendations for 
prehospital and EMS care remain lacking (11). Therefore, this 
narrative review aims to highlight the most frequent and clinically 
significant challenges that obesity poses in emergency settings, 
particularly those encountered by EMS teams during life-
threatening situations.

2 Materials and methods

A narrative review was conducted to explore the clinical, 
operational, and pharmacological challenges associated with 
managing individuals with obesity in prehospital and emergency care 
settings. Relevant literature was identified through a structured search 
of MEDLINE (via PubMed), EMBASE, and the Cochrane Central 
Register of Controlled Trials (CENTRAL). Search terms included 
combinations of Medical Subject Headings (MeSH) and relevant free-
text keywords related to obesity, emergency medicine, and prehospital 
interventions (e.g., “airway management,” “chest compressions,” 
“vascular and intraosseous access,” “defibrillation,” “prehospital 
ultrasound,” “hemorrhage control,” “patient transport,” “Helicopter 
Emergency Medical Service/HEMS,” “prehospital pharmacotherapy”). 
The search covered literature published between January 2000 and 
January 2025, with the final search performed on 15 January 2025. 
Inclusion criteria comprised peer-reviewed articles, clinical guidelines, 
case reports, and observational studies in English. Editorials, letters, 
and non–peer-reviewed materials were generally excluded from the 
analytic synthesis, although selected editorials were cited in the 
Introduction for contextual purposes. In cases of multiple guideline 
versions, the most recent iteration was included.

3 Obesity in emergency prehospital 
care

3.1 Chest compressions in patients with 
obesity

Effective chest compressions remain a critical component of 
cardiopulmonary resuscitation (CPR); however, their quality is often 
significantly compromised in individuals with obesity. The currently 
recommended compression depth of 50–60 mm (12) may not 
be  universally appropriate, particularly in patients with elevated 
BMI. Studies suggest that increasing thoracic wall thickness in 
individuals with obesity directly affects the depth, recoil, and overall 
efficacy of compressions.

Simulation-based data indicate that healthcare providers achieve 
significantly fewer high-quality compressions on manikins representing 
obesity and severe (class III) obesity than on standard-size models, with 
both rescuer BMI and muscular strength influencing outcomes (13). 
Severe (class III) obesity has been associated with reduced adequacy of 
thoracic compressions in simulation, with only 29.3% of compressions 
on severe-obesity manikins meeting American Heart Association (AHA) 
standards, compared with >80% on models representing normal weight 
(14). From a biomechanical standpoint, the uniform application of a 
50 mm compression depth has been challenged. Computed Tomography 
(CT)-based analyses suggest that in patients with obesity, such absolute 
targets may result in excessive residual compression, potentially causing 
harm. As a result, some researchers recommend tailoring compression 
depth to external chest dimensions, such as using a fixed percentage of 
the anterior–posterior diameter rather than an absolute depth (15).

Operator fatigue is another critical factor. Although adequate 
compression depth may be achieved at the onset, performance 
tends to deteriorate rapidly over time—particularly in 
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high-resistance simulations reflective of obese thoraxes—
underscoring the importance of rotating compressors 
approximately every 2  min to maintain quality (16). These 
observations are consistent with the findings of a recent ILCOR 
scoping review, which highlighted that CPR quality is rarely 
reported in relation to obesity and that no evidence-based 
adaptations of resuscitation techniques currently exist in this 
population (17). In addition to internal biomechanical resistance, 
external barriers such as excessive subcutaneous tissue may 
further impair compression depth and chest recoil. These soft 
tissue layers have been shown to function similarly to protective 
equipment (e.g., football shoulder pads), disrupting hand 
placement and reducing the effectiveness of compressions (18). 
Even relatively pliable obstructions—such as sports gear—can 
diminish compression quality, although typically to a lesser extent 
than the bioimpedance caused by high body mass (19).

Taken together, the literature consistently underscores the 
need for modified CPR protocols in patients with obesity. This 
includes re-evaluation of recommended compression depths 
based on thoracic dimensions, emphasis on proper rescuer 
technique and physical capacity, frequent rotation to reduce 
fatigue, and consideration of mechanical compression devices to 
ensure consistent performance. Despite growing evidence that 
fixed compression depths may not be  appropriate for all body 
types, both the European Resuscitation Council (ERC, 2021) and 
the most recent international consensus on resuscitation science 
(ILCOR/AHA/ERC, 2024) continue to recommend a uniform 
chest compression depth of 5–6 cm in adults, without specific 
adaptations for individuals with obesity (20). Without such 
adjustments, CPR quality may be  compromised, potentially 
reducing survival rates and placing excessive strain on emergency 
responders. While mechanical chest compression devices may 
be considered, their use in patients with obesity is limited by chest 
dimensions and device specifications (e.g., chest width, sternum 
height). Currently, there is a lack of clinical research evaluating 
their efficacy and safety in this population. Theoretical application 
remains possible within defined manufacturer limits; for example, 
the LUCAS 2 device allows use up to a chest height of 305–340 mm 
and a weight of 136 kg, provided the device can be  applied 
correctly (21). This area remains underexplored and warrants 
further investigation, particularly in relation to emergency 
responders’ performance and patient outcomes. As highlighted by 
Telson et al., one promising area for future research involves the 
integration of mechanical and feedback compression systems to 
enhance CPR quality in challenging scenarios (13). However, the 
current evidence base is heterogeneous and derives largely from 
manikin studies or imaging simulations rather than clinical 
outcome data. While some authors argue for individualized, 
dimension-based compression depths, others caution that such 
adaptations could complicate training and reduce consistency in 
real-life resuscitation. There is also conflicting evidence regarding 
the utility of mechanical compression devices in patients with 
obesity: although they may reduce rescuer fatigue, their 
applicability is limited by chest dimensions, and no robust clinical 
trials have confirmed survival benefits in this subgroup. This 
highlights a major gap in the literature and underscores the need 
for prospective studies evaluating CPR strategies specifically in 
populations with obesity.

3.2 Airway management challenges in 
patients with obesity

Patients with obesity may present substantial challenges in various 
aspects of airway management, including bag-valve-mask (BVM) 
ventilation and the use of advanced airway devices. Notably, BVM 
ventilation with a self-inflating bag and face mask is often significantly 
more challenging in this population compared to individuals without 
obesity (22). A meta-analysis by Hung KC et al. identified 13 major 
risk factors for predicting difficult BVM ventilation. Drawing on data 
from 20 observational studies involving 335,846 patients, the analysis 
reported a 6.1% incidence of difficult BVM ventilation in the general 
population and 14.4% among individuals with obesity. Obesity was 
among the most significant predictors (23).

Tracheal intubation in patients with obesity remains a critical yet 
complex intervention, requiring the use of validated predictive scales 
(24). In emergency medical contexts, especially prehospital settings, 
the need for intubation often arises abruptly—during sudden clinical 
deterioration or cardiac arrest. Factors such as increased neck 
circumference, excessive soft tissue, upper airway collapsibility, 
urgency of care, and reduced patient cooperation compound the 
challenge. Obesity, as an easily identifiable physical trait, may serve as 
a pragmatic indicator of difficult intubation for paramedics operating 
under time constraints (25, 26).

This view is supported by data from the United States. Hubble 
MW et al., in a retrospective study using national EMS data covering 
45,344 patients, found that higher body weight was negatively 
associated with intubation success. A weaker yet positive trend was 
observed for blind insertion of supraglottic airway devices (SADs). 
The authors concluded that body weight could be an accessible and 
clinically useful predictor of intubation difficulty (27). More recently 
prospective study demonstrated that ultrasound-measured skin-to-
epiglottis distance is a reliable predictor of difficult intubation in 
patients with obesity, offering a simple bedside tool to enhance risk 
stratification (28). Failure to establish a secure airway—whether 
through intubation or alternative means—can lead to hypoxaemia, 
with the potential for fatal or irreversible neurological injury (29). 
Airway difficulties are to be  expected in individuals with severe 
obesity, commonly defined as a BMI exceeding 40 kg/m2 (30). 
However, studies on intubation success among patients with obesity 
versus those without obesity yield mixed findings. While some report 
increased failure rates in individuals with obesity subgroup, others 
find no significant differences (31, 32). Complementing these findings, 
a 2025 prospective observational study reported that weight loss 
following bariatric surgery significantly improves airway classification 
scores and reduces the incidence of difficult intubation, underscoring 
the dynamic nature of airway risk in this population (33).

In airway management, it is important to distinguish between 
difficulty visualizing the glottis and difficulty advancing the 
endotracheal tube—both of which can occur independently. Although 
videolaryngoscopy and optical-guided tubes improve visualization, 
advancing the tube may remain technically demanding. Proper 
positioning and the use of bougies or other introducers may enhance 
success (34). The “head-elevated laryngoscopy position” (HELP), also 
known as the “ramp” position—where the upper body is elevated 
25–30 degrees to align the sternal notch with the external auditory 
meatus—has been shown to facilitate mask ventilation and intubation 
in patients with severe obesity. A study by Lee S. et al. confirmed these 
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benefits, including reduced intubation time (35). To date, no studies 
have demonstrated the effectiveness of HELP or ramp positioning in 
prehospital care, where paramedics frequently work in floor-level 
environments. However, the 2021 ERC guidelines indicate that 
patients with obesity already positioned on a bed need not 
be transferred to the floor, thus enabling the use of the ramp position 
when feasible (36).

Insertion of a laryngeal mask airway (LMA) in patients with 
severe obesity is generally contraindicated in elective settings. 
However, in emergency scenarios, especially in prehospital care, such 
contraindications may be outweighed by clinical necessity. In these 
cases, correct positioning, device size selection, and insertion 
technique are crucial (37). In patients with a BMI of 30 kg/m2, LMA 
use may be associated with better postoperative pulmonary function 
and oxygenation than tracheal intubation in surgical contexts (38). 
Conversely, in those with BMI > 40 kg/m2, the risk of SAD 
misplacement rises significantly—by more than threefold—potentially 
leading to inadequate ventilation (39).

According to the 2021 ERC guidelines—a recommendation 
reaffirmed in the 2024 ILCOR consensus—difficult airway 
management in patients with obesity should prioritize early 
videolaryngoscopic intubation by the most experienced team member 
(12, 20). In case of failure (up to three attempts), supraglottic airway 
devices should be considered. Increased abdominal girth and cephalad 
diaphragm displacement may necessitate elevated airway pressures, 
thereby raising the risk of gastric regurgitation (12, 40). Dual-lumen 
SADs with high-pressure cuffs and oesophagal vent channels are thus 
preferred (38). A meta-analysis assessing patient-related predictors of 
difficult BVM ventilation identified obesity, increased neck 
circumference, and habitual snoring as significant risk factors (23). In 
patients with obesity, potential airway difficulties should always 
be considered as part of prehospital management planning. Despite 
these insights, the evidence base remains heterogeneous and context-
dependent. While videolaryngoscopy is generally advocated in 
guidelines for patients with obesity, real-world data are inconsistent, 
with some studies showing no clear advantage over conventional 
laryngoscopy. Conversely, supraglottic devices may offer rapid rescue 
ventilation, but their higher risk of malposition in patients with severe 
obesity raises safety concerns. Importantly, most comparative studies 
derive from elective surgical settings, and robust prehospital trials are 
almost entirely lacking. This discrepancy underscores a critical 
evidence gap: optimal airway strategies for patients with obesity in 
emergency out-of-hospital environments remain uncertain and 
require targeted investigation.

3.3 Vascular access in patients with obesity

Establishing vascular access in patients with obesity may 
be  particularly challenging due to anatomical and physiological 
changes associated with excessive body weight. Difficult intravenous 
access (DIVA) is defined as two or more failed cannulation attempts 
or the need to employ advanced techniques such as ultrasound or 
near-infrared devices (41). Studies indicate a high prevalence of 
vascular access difficulties in the prehospital management of patients 
with obesity (41, 42). It is estimated that DIVA occurs in 51 to 90% of 
all patients (42). The primary challenge in this population is the 

presence of excess adipose tissue, which contributes to anatomical 
variations, deeper vein location, reduced ability to palpate veins, and 
lack of visible landmarks (43).

Another common limitation is the inadequacy of standard-length 
cannulas to reach deeper veins. It is recommended that a cannula 
occupy no more than one-third of the vein’s internal diameter and 
extend no more than two-thirds of its length within the vessel (43). 
Long peripheral catheters (LPCs) and midline catheters (MCs) are 
frequently used to overcome these limitations. Their use increases 
first-attempt success rates by up to 20% and is associated with lower 
complication rates (25–70%) compared to conventional short 
peripheral catheters (43, 44). However, their insertion requires 
operator training and aseptic conditions, which may not be feasible in 
prehospital settings where rapid vascular access is essential. In these 
scenarios, conventional short IV catheters are most often employed 
(45). Studies show that the antecubital fossa is the most commonly 
used site for vascular access in this group. According to research by 
Vison H., cannulation sites in patients with DIVA include the 
antecubital fossa (65%) and forearm (14%) (46).

The use of ultrasound guidance under challenging cases 
significantly facilitates vascular access. Pablo Blanco’s research 
demonstrated that ultrasound guidance increased vascular access 
success rates to 90% in patients with DIVA, compared to 25–30% with 
traditional techniques. The main limitation reported was early catheter 
failure, with 50% of ultrasound-guided catheters becoming occluded 
within 24 h (43). Several studies have demonstrated that external 
jugular vein cannulation, when performed under ultrasound 
guidance, is a safe and rarely complicated procedure in emergency 
prehospital care. It is particularly recommended in urgent situations 
where rapid access is required. However, in patients with severe 
obesity, anatomical limitations such as short necks and excess cervical 
adipose tissue may hinder access, making this method less reliable in 
this subgroup (47–49).

In a study by Keyes et  al. involving brachial and basilic vein 
cannulation in patients with DIVA, including those with obesity, 
access was achieved under ultrasound guidance using a 2-inch 
18–20G catheter. The average cannulation time was 77 s. In 10% of 
patients, complications included pain during infusion, catheter 
dislodgement, occlusion, and accidental arterial puncture. The authors 
concluded that ultrasound-guided access to these veins is quick and 
effective, suitable for both prehospital and hospital care settings (50). 
Chinnock conducted a study on ultrasound-guided cannulation in 
patients with DIVA, reporting a 63% success rate. The basilic and 
brachial veins were the most common sites, with basilic vein 
cannulation yielding a higher success rate of 71% (51).

In patients with obesity, 18G or 20G peripheral IV catheters are 
typically used, especially when veins are problematic to locate or lie 
deeper under the skin. These sizes allow adequate flow for drug and 
fluid administration in patients with high adipose tissue content. The 
18G catheter, with a 45 mm needle, is often preferred to access deeper 
veins. In contrast, 22G catheters are used when veins are easily 
accessible and rapid fluid administration is not required. In prehospital 
care, selecting between 18G and 20G catheters depends on vein 
visibility, diameter, and the patient’s condition. Larger-bore catheters 
such as 16G and 17G, although offering greater flow rates, are not 
recommended in patients with obesity due to their high failure rates. 
The literature emphasizes the importance of using ultrasound 
guidance to improve first-attempt success rates (52).
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Intraosseous access is increasingly utilized in prehospital care for 
patients with DIVA. Its use is particularly justified in individuals with 
BMI ≥ 40.0 kg/m (2) when intravenous access is not achievable. 
Studies from the United States show that intraosseous access accounts 
for only 0.4% of all prehospital procedures, typically following at least 
one failed IV attempt. Although data on obesity-specific use are 
limited, intraosseous access had a first-attempt success rate of 87%, 
compared to 72% for IV access. Overall success rates were 100% for 
intraosseous versus 75% for IV access. Conventional IV catheters are 
more prone to complications such as occlusion or dislodgement. In 
contrast, intraosseous lines are more stable and do not require 
adjunctive tools like ultrasound (53). The proximal tibia is the most 
commonly selected site for intraosseous access, used in 75% of cases 
according to Torres F. The procedure is associated with a 99% success 
rate and is considered fast and safe even in patients with extreme 
obesity (54). According to Kehrl et al., in adults with obesity and a 
palpable tibial tuberosity or BMI ≤ 43 kg/m2, a 25 mm intraosseous 
needle is sufficient for both proximal and distal tibial access. For 
access via the proximal humerus in patients with obesity, a 45 mm 
intraosseous needle is recommended (55). Current literature 
highlights a lack of research specifically addressing vascular access in 
patients with obesity within prehospital settings. Most studies focus 
on DIVA generally without clearly delineating obesity as a subgroup. 
Further targeted studies are needed to bridge this gap.

3.4 Defibrillation

Thoracic bioimpedance is a key factor in the effectiveness of 
defibrillation, as it determines the resistance the electrical current 
must overcome to reach the heart. In individuals with a BMI over 30, 
the presence of excess adipose and soft tissue may increase 
bioimpedance, potentially reducing current flow and the likelihood of 
successful rhythm restoration (56). Reported trans-thoracic 
impedance in adults typically ranges from 51 to 112 ohms, with a 
mean of around 76.7 ohms. This variability can result from multiple 
factors, including electrode size and placement, chest dimensions, 
lung volume, hemoglobin level, and individual anatomical and 
physiological differences (56, 57). Standard defibrillation protocols 
recommend initial energy settings of 150–200 J (12). However, due to 
elevated impedance in this group, higher energy delivery may 
be warranted to improve the likelihood of rhythm restoration. In the 
randomized BEST-AF trial, Glover et al. demonstrated that a single 
fixed 200 J shock was more effective in restoring sinus rhythm during 
cardioversion—particularly in patients with a BMI > 25 kg/m2—
compared to an escalating energy protocol, highlighting the potential 
benefit of higher initial energy settings in individuals with overweight 
or obesity (58).

The ERC 2021 guidelines recommend that the first shock 
be administered according to the manufacturer’s instructions, with 
subsequent shocks at maximum available energy if the initial attempt 
is unsuccessful. This approach is reaffirmed in the 2023 AHA 
guidelines and the 2024 ILCOR consensus, which do not provide 
obesity-specific modifications (12, 20, 59). Electrode placement and 
interface quality are also critical. In individuals with obesity, excessive 
subcutaneous fat can compromise effective current delivery in the 
standard anterior-lateral configuration. A randomized controlled trial 
assessing cardioversion of atrial fibrillation in this group 

demonstrated reduced success with adhesive pads and standard 
energy levels, whereas manual paddles or applied pressure 
significantly improved outcomes by enhancing contact and reducing 
impedance (60). Alternative approaches, such as anterior–posterior 
positioning, may also improve current flow across the myocardium. 
Evidence suggests that this configuration may outperform the 
anterior–lateral placement in individuals with elevated BMI. Manual 
paddles, particularly when pressure is applied, offer another 
advantage when adhesive pads fail to provide sufficient skin 
contact (61).

Double sequential defibrillation (DSD), which involves two 
defibrillators delivering shocks either simultaneously or within 
milliseconds, has been explored as a solution in refractory ventricular 
fibrillation. While evidence remains limited, early reports suggest it 
may be beneficial in individuals with elevated BMI, particularly when 
standard high-energy defibrillation fails (62). However, a recent meta-
analysis did not show significant superiority of DSD over conventional 
methods in terms of ROSC or survival rates (63). A recent RCT by 
Aymond et al. showed that dual cardioversion was more effective than 
single-shock therapy in patients with obesity and atrial fibrillation, 
with 98% versus 86% success, respectively. Those who failed single 
cardioversion responded to dual therapy, suggesting that this strategy 
may also prove beneficial in cases of VF/VT arrest in this population 
(64). Current ERC guidelines state that there is insufficient evidence 
to recommend the routine use of DSD for cases of refractory 
ventricular fibrillation. Despite growing interest and some promising 
results in select populations, including individuals with obesity, the 
lack of robust, high-quality evidence prevents DSD from being 
incorporated into standard resuscitation protocols at this time (12). 
Nevertheless, the current evidence should be interpreted with caution. 
Most studies investigating vascular access difficulties do not 
specifically stratify outcomes for patients with obesity, limiting the 
ability to draw firm conclusions for this population. Reports on 
ultrasound-guided cannulation show variable success and high early 
failure rates, raising questions about generalizability to prehospital 
settings where time and equipment are constrained. Similarly, while 
intraosseous access demonstrates high success rates, its low utilization 
in routine EMS practice suggests a significant gap between evidence 
and implementation. These inconsistencies highlight the need for 
targeted prospective research to establish best practices for vascular 
access in patients with obesity in prehospital care.

3.5 Management of hemorrhage in patients 
with obesity

Massive hemorrhage remains one of the leading preventable 
causes of death following trauma. To reduce mortality and minimize 
the time to effective hemorrhage control, the CARE approach should 
be  implemented. This structured protocol prioritizes C—bleeding 
control—before progressing to the standard patient evaluation 
sequence: A for airway assessment, R for respiratory evaluation, and 
E for exposure and prevention of hypothermia (65, 66, 119). In cases 
of life-threatening bleeding, three anatomical zones require specific 
management strategies. Extremity hemorrhages, including those from 
both upper and lower limbs, are managed by applying tourniquets. 
Junctional areas such as the neck, axillae, and groin require direct 
pressure or wound packing using hemostatic dressings or rolled gauze. 
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For injuries to the thoracic or abdominal regions, sealing the wound 
with occlusive or vented dressings is indicated, while packing these 
sites is categorically contraindicated (67–69). Additionally, pelvic 
trauma or suspected pelvic injury must be addressed with appropriate 
stabilization measures. In patients with obesity, each of these zones 
presents unique technical challenges.

For extremity hemorrhages, tourniquet application follows one 
of two approaches. When the bleeding site is visible, the tourniquet 
should be applied 5–7 cm proximal to the wound, avoiding joints. 
If the bleeding source is not visible, the tourniquet is applied as 
proximally as possible (70). In all cases, the device must 
be tightened until hemorrhage ceases, and the time of application 
must be documented. In first aid settings, the tourniquet should 
remain in place until emergency personnel arrive. However, in 
prehospital emergency medical interventions, the provider may 
consider converting the tourniquet to a pressure dressing if 
appropriate (71, 72). One of the most significant limitations in 
patients with obesity is the circumference of the limb, which may 
exceed the capacity of standard tourniquets. For reference, the 
Black Front tourniquet accommodates limb circumferences up to 
80 cm, the widely used CAT Gen.7 up to 82 cm (73), and the SOF 
Gen.5 up to 101.6 cm—the longest commercially available option 
(74). While the application procedure remains the same across 
body types, a tourniquet that is too short may fail to compress the 
vessel effectively.

Additionally, excessive soft tissue mass, both muscular and 
adipose, can hinder effective hemorrhage control (71). Management 
of junctional bleeding typically requires wound packing. Ideally, a 
hemostatic dressing should be used, suitable both for first aid and 
professional emergency medical care. In individuals with obesity, the 
challenges include locating the bleeding source and the need for a 
larger volume of packing material due to increased tissue depth. 
Adipose tissue may complicate both access and effective tamponade. 
Once the wound is packed, firm direct pressure should be applied, and 
a compression dressing—preferably an Israeli-style bandage—should 
be used to secure it (75).

For injuries involving the thorax or abdomen, the recommended 
approach is sealing the wound with occlusive or vented dressings. In 
cases of junctional or internal torso bleeding, specialized devices 
designed to compress major vessels may be employed, such as the 
SAM Junctional Tourniquet (maximum circumference: 111 cm) or 
the AAJT-S (up to 156 cm) (70). Proper device selection and use must 
be tailored to the patient’s body habitus, specifically the circumference 
at the intended application site. Pelvic fractures or suspected pelvic 
trauma should be managed using dedicated pelvic binders. Devices 
such as the T-POD (suitable for patients over 22.5 kg, with a maximum 
pelvic circumference of 160 cm) or the SAM Pelvic Sling II (available 
in multiple sizes, with a maximum circumference of 137.16 cm) are 
commonly used (70, 76). As with other hemorrhage control devices, 
patient girth is a key factor in determining both applicability and 
efficacy. In summary, the body habitus of patients with obesity 
presents significant challenges in the control of massive hemorrhage. 
The circumference of various body regions may preclude the effective 
use of dedicated hemorrhage control equipment, potentially impacting 
survival in this vulnerable patient group (77). Despite the availability 
of multiple hemorrhage control devices, evidence regarding their 
effectiveness in patients with obesity is limited. Most data are derived 
from general trauma populations or device specifications rather than 

trials explicitly including individuals with larger body habitus. This 
creates uncertainty about real-world performance when limb or pelvic 
circumferences exceed manufacturer-recommended limits. 
Furthermore, no standardized protocols currently exist for prehospital 
‘bariatric kits’ to address such challenges. These gaps highlight the 
need for targeted studies evaluating hemorrhage control strategies in 
patients with obesity and for system-level planning to ensure 
appropriate equipment availability.

3.6 Pharmacokinetic and 
pharmacodynamic in individuals with 
obesity

Physiological and anthropometric changes observed in individuals 
with obesity significantly alter the pharmacokinetic (PK) and 
pharmacodynamic (PD) profiles of many drugs, potentially impacting 
the effectiveness of emergency interventions. This presents a 
substantial clinical challenge, particularly in prehospital care, as 
existing dosing protocols are often based on clinical trials that rarely 
include participants with obesity and fail to reflect their unique 
pharmacokinetic variability (78).

Pharmacokinetic alterations in this population may result in 
subtherapeutic drug levels or heightened toxicity. Among PK 
processes, absorption is typically the least affected (79, 80). Emergency 
medications are generally administered intravenously, bypassing 
absorption issues; however, in specific circumstances, intramuscular 
or subcutaneous administration may be necessary and problematic 
due to the presence of excess adipose tissue—this is particularly 
relevant for medications like epinephrine used in anaphylaxis. Major 
PK changes occur during the distribution and elimination phases (81).

Factors including body composition, tissue perfusion, cardiac 
output, plasma protein binding, membrane transport, acid–base 
balance, and drug-specific characteristics (82) influence drug 
distribution. In individuals with obesity, the volume of distribution 
(Vd) of lipophilic drugs is typically increased, which directly 
influences the selection of loading doses. Elimination—via hepatic 
metabolism and renal excretion—may also be  impaired. Hepatic 
steatosis, common in this population, can reduce metabolic clearance 
and elevate toxicity risk. Opioids, for example, may persist in systemic 
circulation for longer periods, increasing the likelihood of respiratory 
depression. The biological half-life (t½) of highly lipophilic agents—
such as diazepam, midazolam, propranolol, lidocaine, and 
verapamil—is frequently prolonged (81). In advanced stages of 
obesity, impaired renal function can further delay drug clearance and 
contribute to accumulation.

Pharmacodynamic responses—governing how the body reacts to 
drugs—are also altered, due to changes in receptor density, tissue 
sensitivity, and broader systemic dysfunction. Dose adjustments 
should be tailored to the physicochemical properties of the drug (e.g., 
lipophilicity) and to anticipated PK/PD alterations resulting from both 
obesity and the acute clinical scenario (83). Clinically relevant metrics 
used to guide dose modification include total body weight (TBW), 
ideal body weight (IBW), adjusted body weight (ABW), and lean body 
weight (LBW) (84). Loading and maintenance doses may 
be determined using different references depending on the drug. For 
example, IBW-based dosing is recommended for benzodiazepines, 
digoxin, β-blockers, corticosteroids, and aminophylline. LBW is 
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preferred for loading doses of opioids and analgesics including 
morphine, remifentanil, fentanyl, sufentanil, and paracetamol. TBW 
may be suitable for initial dosing of verapamil and ketamine, while 
subsequent doses should revert to IBW calculations (85).

Epinephrine, administered during all types of cardiac arrest, may 
have reduced efficacy in individuals with obesity. Wang et al. reported 
that those weighing over 82.5 kg may receive subtherapeutic doses 
when following standard protocols (86). Higher epinephrine doses 
(>1 mg) have been associated with increased rates of return of 
spontaneous circulation (ROSC) and short-term survival, but may 
be  linked to worse neurological outcomes post-resuscitation (87). 
ERC 2021 guidelines do not support dose escalation during cardiac 
arrest, a position also maintained in the 2023 AHA guidelines and the 
2024 ILCOR consensus, both of which confirm that routine dose 
escalation is not recommended in patients with obesity (12, 20, 59). 
Radosevich et al. recommend that vasoactive drugs should be titrated 
to clinical effect rather than by body weight (88). Emerging 
technologies may provide novel opportunities to operationalize this 
recommendation in the prehospital environment. In particular, 
non-invasive electrical cardiometry (EC) enables real-time 
measurement of stroke volume, cardiac output, and systemic vascular 
resistance through thoracic bioimpedance. Feasibility studies in 
helicopter emergency medical services have demonstrated that EC 
monitoring can be  rapidly deployed without prolonging on-scene 
time, with acceptable signal quality achieved in the vast majority of 
patients (89). In critical care settings, EC has shown reasonable 
correlation with echocardiography, supporting its potential as a 
continuous hemodynamic monitoring tool (90). Nevertheless, 
comparisons with transpulmonary thermodilution indicate substantial 
variability and clinically unacceptable error margins, suggesting that 
EC cannot yet replace invasive reference methods, particularly in 
high-risk populations (91). Despite these limitations, EC remains a 
promising adjunct that may, in the future, enable emergency medical 
providers to titrate vasoactive drugs according to real-time 
hemodynamic responses rather than weight-based estimations. 
Similarly, Taylor et al. found that using ABW to guide initial fluid 
resuscitation resulted in more favorable outcomes than using TBW or 
IBW in a large cohort of patients with suspected sepsis (92).

Taken together, PK/PD changes in individuals with obesity 
necessitate careful consideration in dosing decisions, as suboptimal 
exposure can compromise therapeutic outcomes or amplify toxicity. 
These complexities underscore the urgent need for further targeted 
research on dosing in this growing patient population (80). 
Importantly, recommendations for dosing adjustments often derive 
from small cohorts or extrapolations from surgical or intensive care 
populations, and results are not always consistent across studies. This 
heterogeneity limits the ability to establish universally applicable 
protocols for prehospital emergency care.

3.7 Point-of-care ultrasound in patients 
with obesity

Ultrasonography, employed in emergency medicine as a POCUS 
(Point-of-Care Ultrasound) tool, is a relatively recent yet rapidly 
evolving method of patient evaluation, often enabling swift and 
accurate diagnosis. It has proven particularly valuable in the 
assessment of patients presenting with undifferentiated shock or blunt 

abdominal trauma (93). Additionally, it plays an important role in the 
differential diagnosis of dyspnea in prehospital settings, supporting 
frontline medical personnel in managing acute pulmonary conditions 
(94). Given the epidemiological patterns observed in individuals with 
obesity, point-of-care ultrasound may also help diagnose acute 
cholecystitis, pulmonary embolism, or dissecting abdominal aortic 
aneurysm (95). Available data on the prehospital use of ultrasound in 
patients with obesity remain limited—and arguably insufficient. 
Guillem Cuatrecasas et al. emphasized the relevance of abdominal 
ultrasound for screening purposes in this group (96).

Cardiopulmonary ultrasound assessments in patients with 
obesity—particularly for evaluating cardiac function or pulmonary 
pathology—are often hampered by increased thoracic wall thickness. 
Technical adaptations such as tissue harmonic imaging, Doppler 
modes, or contrast-enhanced ultrasound (CEUS) may improve 
diagnostic yield, but these features are often unavailable in prehospital 
settings. Despite such challenges, portable ultrasound remains a 
highly valuable tool for guiding critical decisions, especially in 
differentiating cardiac from respiratory etiologies of acute symptoms 
(97–101). Sascha Heinitz et al. have demonstrated that ultrasound 
examinations in patients with obesity are technically more difficult, 
with even trained clinicians showing decreased diagnostic 
performance compared to examinations in individuals without obesity 
(100). Consequently, one key factor in improving diagnostic accuracy 
in this population is the appropriate selection of ultrasound probes. 
Lower-frequency probes (e.g., convex or sector types) offer better 
penetration—up to 30 cm depth—compared to higher-frequency 
linear probes. While standard ultrasound devices are typically 
equipped with 2–5 MHz probes, patients with obesity may benefit 
from lower-frequency transducers (2–3 MHz), which trade off image 
resolution for penetration depth. Focused image optimization, such 
as adjusting scanning depth and focal zones, may be  especially 
important when evaluating parenchymal organs that lie farther from 
the skin surface (102). Even with such optimizations, achieving good-
quality imaging in patients with obesity may require adjusting the 
probe angle, using maximum scan depth, and applying subcutaneous 
tissue compression (100). These efforts may still fall short in delivering 
interpretable images, posing a real challenge in emergency situations.

Obesity is a well-recognized factor that reduces the sensitivity of 
abdominal ultrasonography performed as part of the FAST (Focused 
Assessment with Sonography for Trauma) protocol. Studies have 
shown that in patients with BMI > 30 kg/m2, the sensitivity of FAST 
for detecting intraperitoneal free fluid is approximately 20–25% lower 
compared to individuals without obesity (103). Similar findings have 
been reported for the eFAST (Extended FAST) protocol used in 
emergency departments (104). Rapid diagnosis of blunt abdominal 
trauma is critical for timely intervention. While FAST remains a 
cornerstone diagnostic tool in such scenarios, obesity significantly 
impairs its diagnostic accuracy (103).

Training of prehospital personnel is essential. Ultrasound 
instruction based solely on theory or simulations may mislead learners 
into believing the technique is straightforward. To ensure realistic skill 
acquisition, POCUS training should incorporate patients with obesity 
and multimorbidity to expose providers to real-world difficulties they 
may encounter during emergency assessments (105). Contemporary 
portable ultrasound devices are compact and lightweight, making 
them suitable for use in across various settings, including public 
spaces and patients’ homes. Given the technical limitations in patients 

https://doi.org/10.3389/fpubh.2025.1659924
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Czapla et al.� 10.3389/fpubh.2025.1659924

Frontiers in Public Health 08 frontiersin.org

with obesity, telemedicine capabilities—such as remote consultation 
with an experienced ultrasonographer—may further enhance 
diagnostic reliability in this population.

Obesity poses a significant challenge to ultrasound-based 
diagnosis in emergency care (106). Increased subcutaneous 
adipose tissue can degrade image quality, making it more difficult 
to visualize sonographic landmarks and internal organs. Although 
techniques like tissue harmonic imaging may mitigate some of 
these effects, examinations remain technically more demanding 
in patients with obesity. Therefore, it is crucial to adapt scanning 
techniques through tissue compression, probe angulation, proper 
transducer selection, and careful adjustment of scan depth and 
focus. Despite the inherent limitations, ultrasound remains a 
highly valuable modality in prehospital care, capable of supporting 
differential diagnosis in patients with obesity during 
emergencies—provided its limitations are understood and 
addressed (107). Importantly, most evidence regarding POCUS in 
patients with obesity derives from in-hospital studies, whereas 
high-quality prehospital data remain scarce. While adaptations 
such as probe selection, tissue compression, and harmonic 
imaging may improve feasibility, these strategies are inconsistently 
available in frontline EMS equipment. The markedly reduced 
sensitivity of FAST in this population raises concerns about over-
reliance on this modality for trauma triage, yet no validated 
alternatives exist. This discrepancy highlights both a clinical 
dilemma and a research gap: although POCUS holds clear 
potential in emergency care for patients with obesity, its reliability 
and impact on outcomes in prehospital practice remain 
insufficiently defined.

3.8 Transport considerations for individuals 
with obesity in EMS and HEMS operations

Medical transport in the prehospital setting involves numerous 
logistical and organizational challenges that directly affect both 
patient safety and the effectiveness of emergency medical services 
(EMS) interventions. A critical issue remains the availability and 
customization of transport equipment suited for individuals 
requiring special care, as inadequate ambulance equipment has 
been associated with prolonged intervention times and increased 
risk of musculoskeletal injury among EMS personnel (10, 108). 
Another important factor is the load capacity of ambulance 
stretchers. Modern powered systems, such as the Stryker 
Power-PRO XT, are rated up to approximately 318 kg (700 lb) (109) 
ensuring adequate safety margins for most patients. However, older 
or manual stretcher models may have substantially lower limits 
(e.g., 150–250 kg), which can restrict safe transport of patients with 
severe obesity. This variability highlights the importance of 
considering equipment specifications when outfitting ambulances 
and planning bariatric transport. In clinical practice, EMS teams 
frequently encounter challenges related to the safe transfer of 
patients, particularly in scenarios that require specialized stretchers 
or hoisting systems. Transferring individuals with increased body 
mass is particularly demanding and is associated with elevated rates 
of musculoskeletal injuries among rescuers. Additionally, the use of 
non-standard equipment and the delays associated with logistical 

coordination can prolong the time required to reach definitive care, 
which is critical in emergencies such as acute coronary syndromes 
or strokes (10, 110). These concerns underscore the importance of 
regular training in the deployment of equipment designed for 
complex transportation scenarios, which leads to reduced error 
rates and enhanced operational safety. Recent data also suggest that 
patients with obesity are at higher risk of prolonged on-scene times 
and hypoxemia during EMS operations, further underscoring the 
logistical challenges in this population (111).

Despite its increasing relevance, the role of HEMS in this context 
remains insufficiently documented. Direct-response flights to 
incident sites present multiple constraints when transporting 
individuals with severe obesity. Variability in helicopter types, cabin 
configurations, and medical equipment across HEMS operators 
globally results in substantial operational heterogeneity when 
managing patients with increased body habitus (112–115). Technical 
limitations affecting HEMS operations include aircraft performance 
(e.g., maximum takeoff weight), stretcher specifications (weight 
capacity, width, strap length), and external environmental factors 
such as ambient temperature, barometric pressure, and altitude above 
sea level—all of which impact the maximum allowable onboard 
weight (113–117). Additionally, the dimensions of loading doors and 
available cabin volume may restrict onboard access to the patient, 
which in turn may compromise safety during transport or in 
emergency situations requiring evacuation. The landing zone is 
another critical factor influencing HEMS feasibility. Although air 
ambulances can typically land in improvised environments requiring 
minimal space, final authority rests with the helicopter pilot, who 
must assess obstacles and departure constraints. Landing sites may 
be  located at considerable distances from the incident scene, 
requiring extended overland transfer using supplementary resources, 
particularly burdensome for patients with increased body mass (113–
115, 118).

To mitigate these challenges, protocols should integrate early 
estimation of patient weight during dispatch intake—already a 
standard practice in interfacility transfers—to inform resource 
allocation and anticipate operational limitations. This allows for the 
concurrent deployment of additional personnel, ensures timely care 
for patients exceeding HEMS load capacities, and supports prehospital 
initiation of advanced interventions while awaiting ground transport. 
Awareness that the call involves a patient with increased body mass 
enables better selection of a landing zone during HEMS flight 
planning. Notably, the current evidence on EMS and HEMS transport 
of patients with obesity is fragmented and largely descriptive, with 
little systematic evaluation of outcomes or safety. Considerable 
variability exists between ambulance services and helicopter operators 
in terms of equipment availability and load capacity, leading to 
unequal access to time-critical interventions. This heterogeneity raises 
concerns about potential disparities in care delivery and underscores 
the need for standardized bariatric transport protocols and dedicated 
outcome studies.

Notably, the challenges encountered in resuscitation, airway 
management, vascular access, pharmacotherapy, and transport are 
often interconnected and cumulative rather than isolated. To provide 
a practical overview, Table 1 summarizes strategies to consider. These 
are derived from available literature and expert opinion; however, the 
strength of evidence varies and should therefore be  interpreted 
with caution.
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4 Conclusion

The increasing prevalence of obesity represents a critical and 
multifaceted challenge for emergency medical systems. Individuals 
with obesity frequently present with anatomical, physiological, and 
pharmacological differences that disrupt the assumptions underlying 
conventional prehospital protocols. These divergences affect virtually 
every aspect of care—from resuscitation effectiveness and airway 
management to vascular access, pharmacotherapy, and both ground 
and air transport logistics. Despite growing awareness, current 
clinical guidelines remain inadequately adapted to account for these 
variables, potentially compromising the safety and outcomes of 
emergency interventions in this high-risk group. There is a pressing 
need to bridge the gap between existing emergency care standards 
and the specific demands of patients with obesity. This includes 
adapting pharmacological dosing schemes, redesigning equipment 

and training programs, and incorporating body habitus considerations 
into dispatch, triage, and procedural planning. Failing to recognize 
obesity as a key modifier of emergency care may not only undermine 
clinical effectiveness but also perpetuate disparities in access to life-
saving interventions. Optimizing prehospital and in-hospital 
emergency responses for individuals with obesity must, therefore, 
be recognized as both a clinical and public health priority. Addressing 
these limitations requires coordinated research efforts, evidence-
informed guidelines, and an operational shift toward inclusive, 
adaptable models of care that reflect the realities of today’s 
patient populations.
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TABLE 1  Key challenges in the emergency management of patients with 
obesity and strategies to consider for potential mitigation.

Domain Key challenges Strategies to 
consider

Cardiopulmonary 

resuscitation

Reduced chest 

compression depth and 

recoil; rescuer fatigue; 

uncertain benefit of 

mechanical devices

Frequent compressor 

rotation; feedback devices; 

tailored training; 

evaluation of device limits

Airway management Difficult bag-mask 

ventilation; increased 

risk of failed 

intubation; SAD 

malposition in severe 

obesity

Early videolaryngoscopy; 

ramped positioning; use 

of bougies; careful SAD 

selection; ultrasound 

predictors (skin-to-

epiglottis distance)

Vascular access Deeper veins, poor 

visibility/palpation; 

higher rate of failed IV 

access

Ultrasound-guided 

cannulation; use of longer 

catheters; intraosseous 

access in refractory cases

Defibrillation Higher transthoracic 

impedance; reduced 

efficacy of standard pad 

placement

Early use of higher energy; 

alternative pad positions 

(anterior–posterior); 

manual paddles with 

pressure

Pharmacology Altered PK/PD; risk of 

under- or overdosing; 

limited evidence for 

weight-based 

adjustments

Dosing guided by IBW/

LBW/ABW depending on 

drug; titration to effect; 

novel monitoring tools 

(e.g., electrical 

cardiometry)

Transport logistics 

(EMS/HEMS)

Limited stretcher 

capacity; rescuer 

musculoskeletal 

injuries; restricted 

helicopter load/cabin 

space

Bariatric equipment; 

pre-dispatch weight 

estimation; specialized 

training; standardized 

transport protocols

ABW, adjusted body weight; EMS, emergency medical services; HEMS, helicopter 
emergency medical services; IBW, ideal body weight; IV, intravenous; LBW, lean body 
weight; PD, pharmacodynamics; PK, pharmacokinetics; SAD, supraglottic airway device.

https://doi.org/10.3389/fpubh.2025.1659924
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Czapla et al.� 10.3389/fpubh.2025.1659924

Frontiers in Public Health 10 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
	1.	Phelps NH, Singleton RK, Zhou B, Heap RA, Mishra A, Bennett JE, et al. Lancet. 

(2024) 403:1027–50. doi: 10.1016/S0140-6736(23)02750-2

	2.	Koskinas KC, Van Craenenbroeck EM, Antoniades C, Blüher M, Gorter TM, 
Hanssen H, et al. Obesity and cardiovascular disease: an ESC clinical consensus 
statement. Eur Heart J. (2024) 45:4063–98. doi: 10.1093/eurheartj/ehae508

	3.	Almuwaqqat Z, Hui Q, Liu C, Zhou JJ, Voight BF, Ho YL, et al. Long-term body 
mass index variability and adverse cardiovascular outcomes. JAMA Netw Open. (2024) 
7:e243062. doi: 10.1001/jamanetworkopen.2024.3062

	4.	Butt JH, Petrie MC, Jhund PS, Sattar N, Desai AS, Køber L, et al. Anthropometric 
measures and adverse outcomes in heart failure with reduced ejection fraction: revisiting 
the obesity paradox. Eur Heart J. (2023) 44:1136–53. doi: 10.1093/eurheartj/ehad083

	5.	Rubino F, Cummings DE, Eckel RH, Cohen RV, Wilding JPH, Brown WA, et al. 
Definition and diagnostic criteria of clinical obesity. Lancet Diabetes Endocrinol. (2025) 
13:221–62. doi: 10.1016/S2213-8587(24)00316-4

	6.	Ayalon I, Bodilly L, Kaplan J. The impact of obesity on critical illnesses. Shock. 
(2021) 56:691–700. doi: 10.1097/SHK.0000000000001821

	7.	Doménech Briz V, Juárez-Vela R, Lewandowski Ł, Kubielas G, Smereka J, Gea-
Caballero V, et al. Sex-related differences in the association of obesity described by 
emergency medical teams on outcomes in out-of-hospital cardiac arrest patients. Adv 
Clin Exp Med. (2024) 34. doi: 10.17219/acem/193367

	8.	Dissen A, Uchmanowicz I, Czapla M. Obesity: a call to action. Adv Clin Exp Med. 
(2025) 34:473–7. doi: 10.17219/acem/203269

	9.	Ayton A, Ibrahim A. Obesity is a public health emergency. BMJ. (2019) 366:l5463. 
doi: 10.1136/bmj.l5463

	10.	Cienki JJ. Emergency medical service providers’ perspectives towards management 
of the morbidly obese. Prehosp Disaster Med. (2016) 31:471–4. doi: 
10.1017/S1049023X16000595

	11.	von Hellmann RLM, van de Sande-Lee S, Melo ME, Hellmann RLMV, Sande-Lee 
SV, Messias ACNV, et al. Care of patients with obesity in the emergency department: a 
joint position statement from the Brazilian Association of Emergency Medicine 
(ABRAMEDE) and the Brazilian Association for the Study of obesity and metabolic 
syndrome (ABESO). Arch Endocrinol Metab. (2025) 69:e240411. doi: 
10.20945/2359-4292-2024-0411

	12.	Soar J, Böttiger BW, Carli P, Couper K, Deakin CD, Djärv T, et al. European 
resuscitation council guidelines 2021: adult advanced life support. Resuscitation. (2021) 
161:115–51. doi: 10.1016/j.resuscitation.2021.02.010

	13.	Tellson A, Qin H, Erwin K, Houston S. Efficacy of acute care health care providers 
in cardiopulmonary resuscitation compressions in normal and obese adult simulation 
manikins. Baylor Univ Med Cent Proc. (2017) 30:415–8. doi: 
10.1080/08998280.2017.11930210

	14.	Secombe DPJ, Sutherland R, Johnson R. Morbid obesity impairs adequacy of 
thoracic compressions in a simulation-based model. Anaesth Intensive Care. (2018) 
46:171–7. doi: 10.1177/0310057X1804600205

	15.	Lee SH, Kim DH, Kang TS, Kang C, Jeong JH, Kim SC, et al. The uniform chest 
compression depth of 50 mm or greater recommended by current guidelines is not 
appropriate for all adults. Am J Emerg Med. (2015) 33:1037–41. doi: 
10.1016/j.ajem.2015.04.034

	16.	Waninger KN, Goodbred A, Vanic K, Hauth J, Onia J, Stoltzfus J, et al. Adequate 
performance of cardiopulmonary resuscitation techniques during simulated cardiac 
arrest over and under protective equipment in football. Clin J Sport Med. (2014) 
24:280–3. doi: 10.1097/JSM.0000000000000022

	17.	Considine J, Couper K, Greif R, Ong GY, Smyth MA, Ng KC, et al. 
Cardiopulmonary resuscitation in obese patients: a scoping review. Resusc Plus. (2024) 
20:100820. doi: 10.1016/j.resplu.2024.100820

	18.	Longo JA, Lyman KJ, Hanson TA, Christensen B, Del Rossi G. An evaluation of 
the quality of CPR chest compressions performed on football-equipped and obese 
simulation manikins. Prehosp Emerg Care. (2024) 28:92–7. doi: 
10.1080/10903127.2023.2172494

	19.	Boergers RJ, Bowman TG, Lininger MR. The ability to provide quality chest 
compressions over lacrosse shoulder pads. J Athl Train. (2018) 53:122–7. doi: 
10.4085/1062-6050-346-16

	20.	Greif R, Bray JE, Djärv T, Drennan IR, Liley HG, Ng KC, et al. 2024 international 
consensus on cardiopulmonary resuscitation and emergency cardiovascular care science 
with treatment recommendations: summary from the basic life support; advanced life 
support; pediatric life support; neonatal life support; education, implementation, and 

teams; and first aid task forces. Resuscitation. (2024) 205:110414. doi: 
10.1016/j.resuscitation.2024.110414

	21.	LUCAS 3, v3.1 chest compression system. Available online at: https://www.stryker.
com/us/en/emergency-care/products/lucas-3.html (Accessed September 6, 2025).

	22.	Moon TS, Fox PE, Somasundaram A, Minhajuddin A, Gonzales MX, Pak TJ, et al. 
The influence of morbid obesity on difficult intubation and difficult mask ventilation. J 
Anesth. (2019) 33:96–102. doi: 10.1007/s00540-018-2592-7

	23.	Hung KC, Chuang MH, Kang FC, Chang YJ, Lin CM, Yu CH, et al. Prevalence and 
risk factors of difficult mask ventilation: a systematic review and meta-analysis. J Clin 
Anesth. (2023) 90:111197. doi: 10.1016/j.jclinane.2023.111197

	24.	Gonzalez H, Minville V, Delanoue K, Mazerolles M, Concina D, Fourcade O. The 
importance of increased neck circumference to intubation difficulties in obese patients. 
Anesth Analg. (2008) 106:1132–6. doi: 10.1213/ane.0b013e3181679659

	25.	Brodsky JB, Lemmens HJ, Brock-Utne JG, Vierra M, Saidman LJ. Morbid obesity 
and tracheal intubation. Anesth Analg. (2002) 94:732–6. doi: 
10.1097/00000539-200203000-00047

	26.	Holmberg TJ, Bowman SM, Warner KJ, Vavilala MS, Bulger EM, Copass MK, et al. 
The association between obesity and difficult prehospital tracheal intubation. Anesth 
Analg. (2011) 112:1132–8. doi: 10.1213/ANE.0b013e31820effcc

	27.	Hubble MW, Martin M, Houston S, Taylor S, Kaplan GR. Influence of patient 
weight on prehospital advanced airway procedure success rates. Prehosp Emerg Care. 
(2025) 29:62–9. doi: 10.1080/10903127.2024.2338459

	28.	Altınsoy KE, Bayhan BU. Ultrasound-measured skin-to-epiglottis distance as a 
predictor of difficult intubation in obese patients: a prospective observational study. J 
Clin Med. (2025) 14:2092. doi: 10.3390/jcm14062092

	29.	Karamchandani K, Nasa P, Jarzebowski M, Brewster DJ, de Jong A, Bauer PR, et al. 
Tracheal intubation in critically ill adults with a physiologically difficult airway. An 
international Delphi study. Intensive Care Med. (2024) 50:1563–79. doi: 
10.1007/s00134-024-07578-2

	30.	Saracoglu A, Vegesna ARR, Abdallah BM, Arif M, Elshoeibi AM, Mohammed AS, 
et al. Risk factors of difficult intubation in patients with severe obesity undergoing 
bariatric surgery: a retrospective cohort study. Obes Surg. (2025) 35:799–807. doi: 
10.1007/s11695-025-07763-2

	31.	Shailaja S, Nichelle SM, Shetty AK, Hegde BR. Comparing ease of intubation in 
obese and lean patients using intubation difficulty scale. Anesth Essays Res. (2014) 
8:168–74. doi: 10.4103/0259-1162.134493

	32.	Shaw M, Waiting J, Barraclough L, Ting K, Jeans J, Black B, et al. Airway events in 
obese vs. non-obese elective surgical patients: a cross-sectional observational study. 
Anaesthesia. (2021) 76:1585–92. doi: 10.1111/anae.15513

	33.	Bayhan BU, Altınsoy KE. The effect of postoperative weight loss on difficult 
intubation in bariatric surgery patients: a prospective observational study. BMC Surg. 
(2025) 25:332. doi: 10.1186/s12893-025-03066-6

	34.	Lebowitz PW, Shay H, Straker T, Rubin D, Bodner S. Shoulder and head elevation 
improves laryngoscopic view for tracheal intubation in nonobese as well as obese 
individuals. J Clin Anesth. (2012) 24:104–8. doi: 10.1016/j.jclinane.2011.06.015

	35.	Lee S, Jang EA, Hong M, Bae HB, Kim J. Ramped versus sniffing position in the 
videolaryngoscopy-guided tracheal intubation of morbidly obese patients: a prospective 
randomized study. Korean J Anesthesiol. (2023) 76:47–55. doi: 10.4097/kja.22268

	36.	Lott C, Truhlář A, Alfonzo A, Barelli A, González-Salvado V, Hinkelbein J, et al. 
European Resuscitation Council Guidelines 2021: cardiac arrest in special circumstances. 
Resuscitation. (2021) 161:152–219. doi: 10.1016/j.resuscitation.2021.02.011

	37.	Jeong H, Won BHB, Lee L, Lee W, Kim J. Ramped versus sniffing position for 
Ambu® AuraGain TM insertion in patients with obesity: a randomized controlled study. 
Korean J Anesthesiol. (2024) 77:518–25. doi: 10.4097/kja.24255

	38.	Zoremba M, Aust H, Eberhart L, Braunecker S, Wulf H. Comparison between 
intubation and the laryngeal mask airway in moderately obese adults. Acta Anaesthesiol 
Scand. (2009) 53:436–42. doi: 10.1111/j.1399-6576.2008.01882.x

	39.	Hartsuyker P, Kanczuk ME, Lawn D, Beg S, Mengistu TS, Hiskens M. The effect 
of class 3 obesity on the functionality of supraglottic airway devices: a historical cohort 
analysis with propensity score matching. Can J Anesth/J Can Anesth. (2023) 70:1744–52. 
doi: 10.1007/s12630-023-02582-4

	40.	Law JA, Broemling N, Cooper RM, Drolet P, Duggan LV, Griesdale DE, et al. The 
difficult airway with recommendations for management – part 1 – difficult tracheal 
intubation encountered in an unconscious/induced patient. Can J Anesth/J Can Anesth. 
(2013) 60:1089–118. doi: 10.1007/s12630-013-0019-3

https://doi.org/10.3389/fpubh.2025.1659924
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(23)02750-2
https://doi.org/10.1093/eurheartj/ehae508
https://doi.org/10.1001/jamanetworkopen.2024.3062
https://doi.org/10.1093/eurheartj/ehad083
https://doi.org/10.1016/S2213-8587(24)00316-4
https://doi.org/10.1097/SHK.0000000000001821
https://doi.org/10.17219/acem/193367
https://doi.org/10.17219/acem/203269
https://doi.org/10.1136/bmj.l5463
https://doi.org/10.1017/S1049023X16000595
https://doi.org/10.20945/2359-4292-2024-0411
https://doi.org/10.1016/j.resuscitation.2021.02.010
https://doi.org/10.1080/08998280.2017.11930210
https://doi.org/10.1177/0310057X1804600205
https://doi.org/10.1016/j.ajem.2015.04.034
https://doi.org/10.1097/JSM.0000000000000022
https://doi.org/10.1016/j.resplu.2024.100820
https://doi.org/10.1080/10903127.2023.2172494
https://doi.org/10.4085/1062-6050-346-16
https://doi.org/10.1016/j.resuscitation.2024.110414
https://www.stryker.com/us/en/emergency-care/products/lucas-3.html
https://www.stryker.com/us/en/emergency-care/products/lucas-3.html
https://doi.org/10.1007/s00540-018-2592-7
https://doi.org/10.1016/j.jclinane.2023.111197
https://doi.org/10.1213/ane.0b013e3181679659
https://doi.org/10.1097/00000539-200203000-00047
https://doi.org/10.1213/ANE.0b013e31820effcc
https://doi.org/10.1080/10903127.2024.2338459
https://doi.org/10.3390/jcm14062092
https://doi.org/10.1007/s00134-024-07578-2
https://doi.org/10.1007/s11695-025-07763-2
https://doi.org/10.4103/0259-1162.134493
https://doi.org/10.1111/anae.15513
https://doi.org/10.1186/s12893-025-03066-6
https://doi.org/10.1016/j.jclinane.2011.06.015
https://doi.org/10.4097/kja.22268
https://doi.org/10.1016/j.resuscitation.2021.02.011
https://doi.org/10.4097/kja.24255
https://doi.org/10.1111/j.1399-6576.2008.01882.x
https://doi.org/10.1007/s12630-023-02582-4
https://doi.org/10.1007/s12630-013-0019-3


Czapla et al.� 10.3389/fpubh.2025.1659924

Frontiers in Public Health 11 frontiersin.org

	41.	Bahl A, Johnson S, Alsbrooks K, Mares A, Gala S, Hoerauf K. Defining difficult 
intravenous access (DIVA): a systematic review. J Vasc Access. (2021) 24:904–10. doi: 
10.1177/11297298211059648

	42.	Armenteros-Yeguas V, Gárate-Echenique L, Tomás-López MA, Cristóbal-
Domínguez E, Moreno-de Gusmão B, Miranda-Serrano E, et al. Prevalence of difficult 
venous access and associated risk factors in highly complex hospitalised patients. J Clin 
Nurs. (2017) 26:4267–75. doi: 10.1111/jocn.13750

	43.	Blanco P. Ultrasound-guided peripheral venous cannulation in critically ill 
patients: a practical guideline. Ultrasound J. (2019) 11:27. doi: 10.1186/s13089-019-0144-5

	44.	Fabiani A, Aversana N, Santoro M, Calandrino D, Liotta P, Sanson G. The longer 
the catheter, the lower the risk of complications: results of the HERITAGE study 
comparing long peripheral and midline catheters. Am J Infect Control. (2024) 
52:1289–95. doi: 10.1016/j.ajic.2024.06.019

	45.	Mason MF, Wallis M, Lord B, Barr N. Prehospital use of peripheral intravenous 
catheters and intraosseous devices: an integrative literature review of current practices 
and issues. Australas Emerg Care. (2020) 23:196–202. doi: 10.1016/j.auec.2020.06.004

	46.	Evison H, Sweeny A, Ranse J, Carrington M, Marsh N, Byrnes J, et al. Idle 
peripheral intravenous cannulation: an observational cohort study of pre-hospital and 
emergency department practices. Scand J Trauma Resusc Emerg Med. (2021) 29:126. doi: 
10.1186/s13049-021-00941-y

	47.	Kiefer D, Keller SM, Weekes A. Prospective evaluation of ultrasound-guided short 
catheter placement in internal jugular veins of difficult venous access patients. Am J 
Emerg Med. (2016) 34:578–81. doi: 10.1016/j.ajem.2015.11.069

	48.	Zitek T, Busby E, Hudson H, McCourt JD, Baydoun J, Slattery DE. Ultrasound-
guided placement of single-lumen peripheral intravenous catheters in the internal 
jugular vein. West J Emerg Med. (2018) 19:808–12. doi: 10.5811/westjem.2018.6.37883

	49.	Pare JR, Pollock SE, Liu JH, Leo MM, Nelson KP. Central venous catheter 
placement after ultrasound guided peripheral IV placement for difficult vascular access 
patients. Am J Emerg Med. (2019) 37:317–20. doi: 10.1016/j.ajem.2018.11.021

	50.	Keyes LE, Frazee BW, Snoey ER, Simon BC, Christy D. Ultrasound-guided 
brachial and Basilic vein cannulation in emergency department patients with difficult 
intravenous access. Ann Emerg Med. (1999) 34:711–4. doi: 
10.1016/S0196-0644(99)70095-8

	51.	Chinnock B, Thornton S, Hendey GW. Predictors of success in nurse-performed 
ultrasound-guided cannulation. J Emerg Med. (2007) 33:401–5. doi: 
10.1016/j.jemermed.2007.02.027

	52.	Domi R, Laho H. Anesthetic challenges in the obese patient. J Anesth. (2012) 
26:758–65. doi: 10.1007/s00540-012-1408-4

	53.	Mason M, Wallis M, Barr N, Bernard A, Lord B. An observational study of 
peripheral intravenous and intraosseous device insertion reported in the United States 
of America National Emergency Medical Services Information System in 2016. Australas 
Emerg Care. (2022) 25:361–6. doi: 10.1016/j.auec.2022.05.003

	54.	Torres F, Galán MD, Alonso M d M, Suárez R, Camacho C, Almagro V. 
Intraosseous access EZ-IO in a prehospital emergency service. J Emerg Nurs. (2013) 
39:511–4. doi: 10.1016/j.jen.2012.03.005

	55.	Kehrl T, Becker BA, Simmons DE, Broderick EK, Jones RA. Intraosseous access in 
the obese patient: assessing the need for extended needle length. Am J Emerg Med. 
(2016) 34:1831–4. doi: 10.1016/j.ajem.2016.06.055

	56.	Pal-Jakab A, Nagy B, Kiss B, Zima E. The influence of transthoracic impedance on 
electrical cardioversion and defibrillation: Current data IntechOpen (2023). [ahead of 
print]. doi: 10.5772/intechopen.112538

	57.	Heyer Y, Baumgartner D, Baumgartner C. A systematic review of the transthoracic 
impedance during cardiac defibrillation. Sensors. (2022) 22:2808. doi: 10.3390/s22072808

	58.	Glover BM, Walsh SJ, McCann CJ, Moore MJ, Manoharan G, Dalzell GWN, et al. 
Biphasic energy selection for transthoracic cardioversion of atrial fibrillation. The BEST 
AF trial. Heart. (2008) 94:884–7. doi: 10.1136/hrt.2007.120782

	59.	Perman SM, Elmer J, Maciel CB, Uzendu A, May T, Mumma BE, et al. American 
Heart Association focused update on adult advanced cardiovascular life support: an 
update to the American Heart Association guidelines for cardiopulmonary resuscitation 
and emergency cardiovascular care. Circulation. (2024) 149:149(5). doi: 
10.1161/CIR.0000000000001194

	60.	Voskoboinik A, Moskovitch J, Plunkett G, Bloom J, Wong G, Nalliah C, et al. 
Cardioversion of atrial fibrillation in obese patients: results from the cardioversion-BMI 
randomized controlled trial. J Cardiovasc Electrophysiol. (2019) 30:155–61. doi: 
10.1111/jce.13786

	61.	Schmidt AS, Lauridsen KG, Møller DS, Christensen PD, Dodt KK, Rickers H, et al. 
Anterior–lateral versus anterior–posterior electrode position for cardioverting atrial fibrillation. 
Circulation. (2021) 144:1995–2003. doi: 10.1161/CIRCULATIONAHA.121.056301

	62.	Cheskes S, McLeod S, Scales DC. Double sequential external defibrillation for 
refractory ventricular fibrillation. Intensive Care Med. (2023) 49:455–7. doi: 
10.1007/s00134-023-06993-1

	63.	Li Y, He X, Li Z, Li D, Yuan X, Yang J. Double sequential external defibrillation 
versus standard defibrillation in refractory ventricular fibrillation: a systematic review 
and meta-analysis. Front Cardiovasc Med. (2022) 9:1017935. doi: 
10.3389/fcvm.2022.1017935

	64.	Aymond JD, Sanchez AM, Castine MR, Bernard ML, Khatib S, Hiltbold AE, et al. 
Dual vs single cardioversion of atrial fibrillation in patients with obesity: a randomized 
clinical trial. JAMA Cardiol. (2024) 9:641–8. doi: 10.1001/jamacardio.2024.1091

	65.	Wend CM, Fransman RB, Haut ER. Prehospital Trauma Care. Surg Clin North Am. 
(2024) 104:267–77. doi: 10.1016/j.suc.2023.10.005

	66.	Ezeibe C, McCarty JC, Chaudhary MA, De Jager E, Herrera-Escobar J, Andriotti 
T, et al. Haemorrhage control in the prehospital setting: a scoping review protocol. BMJ 
Open. (2019) 9:e029051. doi: 10.1136/bmjopen-2019-029051

	67.	Spiegel S, Baker AM. EMS junctional hemorrhage control. In: StatPearls. StatPearls 
Publishing; (2025). Available online at: http://www.ncbi.nlm.nih.gov/books/
NBK597371/ (Accessed June 28, 2025).

	68.	Peng HT. Hemostatic agents for prehospital hemorrhage control: a narrative 
review. Mil Med Res. (2020) 7:13. doi: 10.1186/s40779-020-00241-z

	69.	Bedri H, Ayoub H, Engelbart JM, Lilienthal M, Galet C, Skeete DA. Tourniquet 
application for bleeding control in a rural trauma system: outcomes and implications 
for prehospital providers. Prehosp Emerg Care. (2022) 26:246–54. doi: 
10.1080/10903127.2020.1868635

	70.	Deaton TG, Drew B, Montgomery HR, ButlerJr FK. Tactical Combat Casualty 
Care (TCCC) Guidelines: 25 January 2024. J Spec Oper Med Peer Rev J SOF Med Prof. 
(2024) 24:100–8. doi: 10.55460/QT3B-XK5B

	71.	Lee C, Porter KM. Tourniquet use in the civilian prehospital setting. Emerg Med 
J. (2007) 24:584–7. doi: 10.1136/emj.2007.046359

	72.	Trentzsch H, Goossen K, Prediger B, Schweigkofler U, Hilbert-Carius P, Hanken 
H, et al. Stop the bleed – prehospital bleeding control in patients with multiple and/or 
severe injuries – a systematic review and clinical practice guideline – a systematic review 
and clinical practice guideline. Eur J Trauma Emerg Surg. (2025) 51:92–20. doi: 
10.1007/s00068-024-02726-1

	73.	Products With A Mission | North American Rescue. Available online at: https://
www.narescue.com/ (Accessed June 28, 2025).

	74.	TacMed Solutions™ | Elevate your response. TacMed solutions™. Available online 
at: https://tacmedsolutions.com/ (Accessed June 28, 2025).

	75.	LaGrone LN, Stein D, Cribari C, Kaups K, Harris C, Miller AN, et al. American 
association for the surgery of trauma/American college of surgeons committee on 
trauma: clinical protocol for damage-control resuscitation for the adult trauma patient. 
J Trauma Acute Care Surg. (2024) 96:510–20. doi: 10.1097/TA.0000000000004088

	76.	Privalov M, Junge M, Jung MK, Vetter SY, Franke J, Hetjens S, et al. Comparison 
of T-POD and SAM pelvic sling II and the influence of attachment level in the initial 
management of unstable pelvic type C injuries – a cadaveric study. Int J Emerg Med. 
(2024) 17:34. doi: 10.1186/s12245-024-00610-8

	77.	Nelson J, Billeter AT, Seifert B, Neuhaus V, Trentz O, Hofer CK, et al. Obese trauma 
patients are at increased risk of early hypovolemic shock: a retrospective cohort analysis 
of 1,084 severely injured patients. Crit Care. (2012) 16:R77. doi: 10.1186/cc11334

	78.	Erstad BL, Barletta JF. Drug dosing in the critically ill obese patient—a focus on 
sedation, analgesia, and delirium. Crit Care. (2020) 24:315. doi: 
10.1186/s13054-020-03040-z

	79.	Lee HS, Wagner JL, Vugrin M, Brandenburg RT, Lee J, Miller L, et al. Insufficient 
representation of patients with obesity in randomized controlled trials evaluating the 
efficacy and safety of antimicrobials for treatment of skin and skin structure infections: 
a scoping review. Open Forum Infect Dis. (2023) 10:ofad144. doi: 10.1093/ofid/ofad144

	80.	Gouju J, Legeay S. Pharmacokinetics of obese adults: not only an increase in 
weight. Biomed Pharmacother. (2023) 166:115281. doi: 10.1016/j.biopha.2023.115281

	81.	Bruno CD, Harmatz JS, Duan SX, Zhang Q, Chow CR, Greenblatt DJ. Effect of 
lipophilicity on drug distribution and elimination: influence of obesity. Br J Clin 
Pharmacol. (2021) 87:3197–205. doi: 10.1111/bcp.14735

	82.	Carron M, Tamburini E, Linassi F, Pettenuzzo T, Boscolo A, Navalesi P. Non-
opioid analgesics and adjuvants after surgery in adults with obesity: systematic review 
with network Meta-analysis of randomized controlled trials. J Clin Med. (2024) 13:2100. 
doi: 10.3390/jcm13072100

	83.	Schetz M, De Jong A, Deane AM, Druml W, Hemelaar P, Pelosi P, et al. Obesity in 
the critically ill: a narrative review. Intensive Care Med. (2019) 45:757–69. doi: 
10.1007/s00134-019-05594-1

	84.	Apovian CM, Bruno CD, Kyle TK, Chow CR, Greenblatt DJ. Incomplete data and 
potential risks of drugs in people with obesity. Curr Obes Rep. (2023) 12:429–38. doi: 
10.1007/s13679-023-00532-1

	85.	Cataldo R, Di Giacinto I, Sorbello M, Petrini F. Emergency anesthesia and 
resuscitation in the obese patient In: D Foschi and G Navarra, editors. Emergency 
surgery in obese patients. Updates in Surgery. Cam, Springer. Springer (2020) 11–20. 
doi: 10.1007/978-3-030-17305-0_2

	86.	Wang CH, Huang CH, Chang WT, Tsai MS, Yu PH, Wu YW, et al. The influences 
of adrenaline dosing frequency and dosage on outcomes of adult in-hospital cardiac 
arrest: a retrospective cohort study. Resuscitation. (2016) 103:125–30. doi: 
10.1016/j.resuscitation.2015.12.008

	87.	Gough CJR, Nolan JP. The role of adrenaline in cardiopulmonary resuscitation. 
Crit Care. (2018) 22:139. doi: 10.1186/s13054-018-2058-1

https://doi.org/10.3389/fpubh.2025.1659924
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/11297298211059648
https://doi.org/10.1111/jocn.13750
https://doi.org/10.1186/s13089-019-0144-5
https://doi.org/10.1016/j.ajic.2024.06.019
https://doi.org/10.1016/j.auec.2020.06.004
https://doi.org/10.1186/s13049-021-00941-y
https://doi.org/10.1016/j.ajem.2015.11.069
https://doi.org/10.5811/westjem.2018.6.37883
https://doi.org/10.1016/j.ajem.2018.11.021
https://doi.org/10.1016/S0196-0644(99)70095-8
https://doi.org/10.1016/j.jemermed.2007.02.027
https://doi.org/10.1007/s00540-012-1408-4
https://doi.org/10.1016/j.auec.2022.05.003
https://doi.org/10.1016/j.jen.2012.03.005
https://doi.org/10.1016/j.ajem.2016.06.055
https://doi.org/10.5772/intechopen.112538
https://doi.org/10.3390/s22072808
https://doi.org/10.1136/hrt.2007.120782
https://doi.org/10.1161/CIR.0000000000001194
https://doi.org/10.1111/jce.13786
https://doi.org/10.1161/CIRCULATIONAHA.121.056301
https://doi.org/10.1007/s00134-023-06993-1
https://doi.org/10.3389/fcvm.2022.1017935
https://doi.org/10.1001/jamacardio.2024.1091
https://doi.org/10.1016/j.suc.2023.10.005
https://doi.org/10.1136/bmjopen-2019-029051
http://www.ncbi.nlm.nih.gov/books/NBK597371/
http://www.ncbi.nlm.nih.gov/books/NBK597371/
https://doi.org/10.1186/s40779-020-00241-z
https://doi.org/10.1080/10903127.2020.1868635
https://doi.org/10.55460/QT3B-XK5B
https://doi.org/10.1136/emj.2007.046359
https://doi.org/10.1007/s00068-024-02726-1
https://www.narescue.com/
https://www.narescue.com/
https://tacmedsolutions.com/
https://doi.org/10.1097/TA.0000000000004088
https://doi.org/10.1186/s12245-024-00610-8
https://doi.org/10.1186/cc11334
https://doi.org/10.1186/s13054-020-03040-z
https://doi.org/10.1093/ofid/ofad144
https://doi.org/10.1016/j.biopha.2023.115281
https://doi.org/10.1111/bcp.14735
https://doi.org/10.3390/jcm13072100
https://doi.org/10.1007/s00134-019-05594-1
https://doi.org/10.1007/s13679-023-00532-1
https://doi.org/10.1007/978-3-030-17305-0_2
https://doi.org/10.1016/j.resuscitation.2015.12.008
https://doi.org/10.1186/s13054-018-2058-1


Czapla et al.� 10.3389/fpubh.2025.1659924

Frontiers in Public Health 12 frontiersin.org

	88.	Radosevich JJ, Patanwala AE, Erstad BL. Norepinephrine dosing in obese and 
nonobese patients with septic shock. Am J Crit Care. (2016) 25:27–32. doi: 
10.4037/ajcc2016667

	89.	Slagt C, Servaas S, Ketelaars R, van Geffen GJ, Tacken MCT, Verrips CA, et al. 
Non-invasive electrical cardiometry cardiac output monitoring during prehospital 
helicopter emergency medical care: a feasibility study. J Clin Monit Comput. (2022) 
36:363–70. doi: 10.1007/s10877-021-00657-5

	90.	Mahrous AA, Helmy TA, Nabil AM, Nagy RMI. Electrical cardiometry assessment 
of cardiac output compared to echocardiography in septic shock patients. Res Opin 
Anesth Intensive Care. (2024) 11:108–15. doi: 10.4103/roaic.roaic_3_24

	91.	Song W, Guo J, Cao D, Jiang J, Yang T, Ma X, et al. Comparison of noninvasive 
electrical cardiometry and transpulmonary thermodilution for cardiac output 
measurement in critically ill patients: a prospective observational study. BMC 
Anesthesiol. (2025) 25:123. doi: 10.1186/s12871-025-03005-1

	92.	Taylor SP, Karvetski CH, Templin MA, Heffner AC, Taylor BT. Initial fluid 
resuscitation following adjusted body weight dosing is associated with improved 
mortality in obese patients with suspected septic shock. J Crit Care. (2018) 43:7–12. doi: 
10.1016/j.jcrc.2017.08.025

	93.	Lin KT, Lin ZY, Huang CC, Yu SY, Huang JL, Lin JH, et al. Prehospital ultrasound 
scanning for abdominal free fluid detection in trauma patients: a systematic review and 
meta-analysis. BMC Emerg Med. (2024) 24:7. doi: 10.1186/s12873-023-00919-2

	94.	Kowalczyk D, Turkowiak M, Piotrowski WJ, Rosiak O, Białas AJ. Ultrasound on 
the frontlines: empowering paramedics with lung ultrasound for dyspnea diagnosis in 
adults—a pilot study. Diagnostics. (2023) 13:3412. doi: 10.3390/diagnostics13223412

	95.	Kameda T, Ishii H, Oya S, Katabami K, Kodama T, Sera M, et al. Guidance for 
clinical practice using emergency and point-of-care ultrasonography. Acute Med Surg. 
(2024) 11:e974. doi: 10.1002/ams2.974

	96.	Cuatrecasas G, de Cabo F, Coves MJ, Patrascioiu I, Aguilar G, March S, et al. 
Ultrasound measures of abdominal fat layers correlate with metabolic syndrome features 
in patients with obesity. Obes Sci Pract. (2020) 6:660–7. doi: 10.1002/osp4.453

	97.	Antonini-Canterin F, Pellegrinet M, Marinigh R, Favretto G. Role of cardiovascular 
ultrasound in the evaluation of obese subjects. J Cardiovasc Echogr. (2014) 24:67–71. 
doi: 10.4103/2211-4122.143961

	98.	Trinci M, Cirimele V, Ferrari R, Ianniello S, Galluzzo M, Miele V. Diagnostic value 
of contrast-enhanced ultrasound (CEUS) and comparison with color Doppler 
ultrasound and magnetic resonance in a case of scrotal trauma. J Ultrasound. (2019) 
23:189–94. doi: 10.1007/s40477-019-00389-y

	99.	Ellenberger K, Jeyaprakash P, Sivapathan S, Sangha S, Kitley J, Darshni A, et al. The 
effect of obesity on echocardiographic image quality. Heart Lung Circ. (2022) 31:207–15. 
doi: 10.1016/j.hlc.2021.06.525

	100.	Heinitz S, Müller J, Jenderka KV, Schlögl H, Stumvoll M, Blüher M, et al. The 
application of high-performance ultrasound probes increases anatomic depiction in 
obese patients. Sci Rep. (2023) 13:16297. doi: 10.1038/s41598-023-43509-9

	101.	Falster C, Mørkenborg MD, Thrane M, Clausen J, Arvig M, Brockhattingen K, 
et al. Utility of ultrasound in the diagnostic work-up of suspected pulmonary embolism: 
an open-label multicentre randomized controlled trial (the PRIME study). Lancet Reg 
Heal. (2024) 42:100941. doi: 10.1016/j.lanepe.2024.100941

	102.	Zander D, Hüske S, Hoffmann B, Cui X-W, Dong Y, Lim A, et al. Ultrasound 
image optimization (“Knobology”): B-mode. Ultrasound Int Open. (2020) 6:E14–24. doi: 
10.1055/a-1223-1134

	103.	Fleming S, Bird R, Ratnasingham K, Sarker SJ, Walsh M, Patel B. Accuracy of 
FAST scan in blunt abdominal trauma in a major London trauma Centre. Int J Surg. 
(2012) 10:470–4. doi: 10.1016/j.ijsu.2012.05.011

	104.	Armstrong LR, Rutherford NR, Heidel RE, Smith LM, Butts C. The effect of BMI 
on eFAST accuracy in trauma by residents in the emergency room. Am Surg. (2023) 
89:3238–40. doi: 10.1177/00031348231157851

	105.	Roche A, Watkins E, Pettit A, Slagle J, Zapata I, Seefeld A, et al. Impact of 
prehospital ultrasound training on simulated paramedic clinical decision-making. West 
J Emerg Med. (2024) 25:784–92. doi: 10.5811/westjem.18439

	106.	Modica MJ, Kanal KM, Gunn ML. The obese emergency patient: imaging 
challenges and solutions. Radiographics. (2011) 31:811–23. doi: 10.1148/rg.313105138

	107.	Sharma M, Hollerbach S, Fusaroli P, Löwe A, Koch J, Ignee A, et al. General 
principles of image optimization in EUS. Endosc Ultrasound. (2021) 10:168–84. doi: 
10.4103/eus.eus_80_20

	108.	Gable BD, Gardner AK, Celik DH, Bhalla MC, Ahmed RA. Improving bariatric 
patient transport and care with simulation. West J Emerg Med. (2014) 15:199–204. doi: 
10.5811/westjem.2013.12.18855

	109.	Power-PRO XT. Available online at: https://www.stryker.com/hk/en/emergency-
care/products/power-pro-xt.html (Accessed September 6, 2025).

	110.	Grudnik M, Smyczek J, Słomian M, Grudnik K, Prokurat M, Jagielski M, et al. 
Management of obese patients in transport and emergency medical services - analysis of 
problems and solutions. Emerg Med Serv. (2025) 12:18–24. doi: 10.36740/EmeMS202501103

	111.	Supples MW, Vaizer J, Liao M, Faris GW, O’Donnell DP, Glober NK. Increased 
weight in patients with time-sensitive diagnosis is associated with longer prehospital 
on-scene times. Am J Emerg Med. (2022) 53:236–9. doi: 10.1016/j.ajem.2022.01.022

	112.	Ornge - Prepare Patient for Transport. Available online at: https://www.ornge.ca/
book-a-transport/prepare-patient-for-transport (Accessed June 28, 2025).

	113.	Prottengeier J, Meyer M, Münster T. Transfer of obese patients in European air 
ambulances. Eur J Emerg Med. (2014) 21:377–9. doi: 10.1097/MEJ.0000000000000098

	114.	Loyd JW, Larsen T, Kuhl EA, Swanson D. Aeromedical transport. In: StatPearls 
[internet]. StatPearls Publishing; (2024). Available online at: https://www.ncbi.nlm.nih.
gov/books/NBK518986/ (Accessed September 7, 2025).

	115.	Steenhoff TC, Siddiqui DI, Zohn SF. EMS air medical transport. In: StatPearls. 
StatPearls Publishing; (2025). Available online at: http://www.ncbi.nlm.nih.gov/books/
NBK482358/ (Accessed June 28, 2025).

	116.	Norris JJ, Johnson J. Clinical barriers in the helicopter transport of obese patients. 
Air Med J. (2018) 37:238. doi: 10.1016/j.amj.2018.04.010

	117.	Lyng JW, Braithwaite S, Abraham H, Brent CM, Meurer DA, Torres A, et al. 
Appropriate air medical services utilization and recommendations for integration of air 
medical services resources into the EMS system of care: a joint position statement and 
resource document of NAEMSP, ACEP, and AMPA. Prehosp Emerg Care. (2021) 
25:854–73. doi: 10.1080/10903127.2021.1967534

	118.	Balcova J, Nagaraj NG, Maggiorini M, Albrecht R, Wilhelm MJ, Maisano F, et al. 
First report about a successful ECLS implantation and subsequent helicopter transfer of 
a super obese patient with a BMI of 78 kg/m2. Gen Thorac Cardiovasc Surg. (2020) 
68:1506–8. doi: 10.1007/s11748-020-01358-7

	119.	Latif RK, Clifford SP, Baker JA, Lenhardt R, Haq MZ, Huang J, et al. Traumatic 
hemorrhage and chain of survival. Scand J Trauma Resusc Emerg Med. (2023) 31:25. doi: 
10.1186/s13049-023-01088-8

https://doi.org/10.3389/fpubh.2025.1659924
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.4037/ajcc2016667
https://doi.org/10.1007/s10877-021-00657-5
https://doi.org/10.4103/roaic.roaic_3_24
https://doi.org/10.1186/s12871-025-03005-1
https://doi.org/10.1016/j.jcrc.2017.08.025
https://doi.org/10.1186/s12873-023-00919-2
https://doi.org/10.3390/diagnostics13223412
https://doi.org/10.1002/ams2.974
https://doi.org/10.1002/osp4.453
https://doi.org/10.4103/2211-4122.143961
https://doi.org/10.1007/s40477-019-00389-y
https://doi.org/10.1016/j.hlc.2021.06.525
https://doi.org/10.1038/s41598-023-43509-9
https://doi.org/10.1016/j.lanepe.2024.100941
https://doi.org/10.1055/a-1223-1134
https://doi.org/10.1016/j.ijsu.2012.05.011
https://doi.org/10.1177/00031348231157851
https://doi.org/10.5811/westjem.18439
https://doi.org/10.1148/rg.313105138
https://doi.org/10.4103/eus.eus_80_20
https://doi.org/10.5811/westjem.2013.12.18855
https://www.stryker.com/hk/en/emergency-care/products/power-pro-xt.html
https://www.stryker.com/hk/en/emergency-care/products/power-pro-xt.html
https://doi.org/10.36740/EmeMS202501103
https://doi.org/10.1016/j.ajem.2022.01.022
https://www.ornge.ca/book-a-transport/prepare-patient-for-transport
https://www.ornge.ca/book-a-transport/prepare-patient-for-transport
https://doi.org/10.1097/MEJ.0000000000000098
https://www.ncbi.nlm.nih.gov/books/NBK518986/
https://www.ncbi.nlm.nih.gov/books/NBK518986/
http://www.ncbi.nlm.nih.gov/books/NBK482358/
http://www.ncbi.nlm.nih.gov/books/NBK482358/
https://doi.org/10.1016/j.amj.2018.04.010
https://doi.org/10.1080/10903127.2021.1967534
https://doi.org/10.1007/s11748-020-01358-7
https://doi.org/10.1186/s13049-023-01088-8

	Obesity: a challenge for emergency medical teams—a narrative review
	1 Introduction
	2 Materials and methods
	3 Obesity in emergency prehospital care
	3.1 Chest compressions in patients with obesity
	3.2 Airway management challenges in patients with obesity
	3.3 Vascular access in patients with obesity
	3.4 Defibrillation
	3.5 Management of hemorrhage in patients with obesity
	3.6 Pharmacokinetic and pharmacodynamic in individuals with obesity
	3.7 Point-of-care ultrasound in patients with obesity
	3.8 Transport considerations for individuals with obesity in EMS and HEMS operations

	4 Conclusion

	References

