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Abstract 

Purpose: Patients with obesity who are admitted to an ICU bring specific challenges for rehabilitation during and 
after critical illness. This narrative review explores impact of differences in body compositions and pathophysiology on 
outcomes to summarise interprofessional, patient‑centred rehabilitation strategies across the trajectory of recovery.

Methods: The interprofessional expert panel reviewed major trials and guidelines, integrating their clinical expertise 
with the current evidence.

Results: Three distinct phenotypes potentially influence outcomes for survivors. Whilst patients with preserved 
muscle mass may have a survival advantage, the phenotypes characterised by ectopic visceral fat or sarcopenia are 
frequently complicated by multimorbidity and polypharmacy, likely increasing the risk of adverse effects such as sub‑
optimal sedation, prolonged ventilation and immobilisation, malnutrition, and impaired recovery. Targeted respiratory 
interventions, including secretion‑clearance techniques and appropriate patient positioning to prevent atelectasis, 
reduce the work of breathing. Optimisation of communication and swallowing function is an essential component for 
facilitating safe oral intake and promoting active patient participation in rehabilitation. Concurrently, targeted nutri‑
tion strategies combined with early, targeted, progressive mobilisation might mitigate ICU acquired weakness and 
support functional recovery. The availability of appropriate weight‑based equipment is fundamental to ensuring safe 
mobilisation for both patients and healthcare professionals.

Conclusion: Interprofessional collaboration is central to optimising outcomes and should extend beyond the ICU to 
structured post‑ICU follow‑up to address persistent, worsening, or newly emerging health impairments. Early rehabili‑
tation in critically ill patients with obesity should integrate physiological, logistical, and psychosocial considerations to 
support equitable and functional recovery.
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body composition [2]. Weight bias—referring to nega-

tive beliefs and attitudes towards a person with obe-

sity—can negatively affect ICU care [3], with healthcare 

professionals often perceiving patients as difficult, non-

compliant [4], or even a threat to their own health due 

to a perceived risk for physical injuries [5]. In addi-

tion, multiple obesity-related physiological alterations, 

Introduction
The prevalence of obesity is rising across the world, 

and critically ill patients with obesity are increasingly 

common in intensive care units (ICUs). The World 

Health Organisation (WHO) defines obesity as “exces-

sive fat deposits” with a Body Mass Index (BMI) higher 

than 30 kg/m2 [1]—although BMI is a poor marker for 



including respiratory, cardiovascular, metabolic, and 

pharmacokinetic changes, present specific challenges 

in ICU management [6, 7], as discussed in detail below. 

Obesity does not confer protection against many types 

of adverse outcomes, despite some metabolic reserve 

from excess adiposity. Of particular concern is sarco-

penic obesity, a condition with high body fat and low 

skeletal muscle, which is associated with poor out-

comes [8]. Additional loss of muscle mass and function 

during the critical illness—termed ICU acquired weak-

ness (ICUAW)—further increases long-term mortality 

and morbidity [9]. Rehabilitation of patients with obe-

sity is therefore challenging, requiring optimal alloca-

tion of resources and collaboration across disciplines to 

enhance recovery.

This narrative review discusses how interprofessional 

rehabilitation can be adapted to the altered pathophysi-

ology of critically ill patients with obesity, considering 

body composition, pharmacokinetics and recovery tra-

jectories for respiration, nutrition, positioning, early 

mobilisation, tracheostomy management, and follow-

up (Fig.  1). Articles were reviewed non-systematically 

by an interprofessional expert panel up to 25 February 

2026 and selected based on relevance, methodological 

quality, and clinical impact, integrating clinical exper-

tise with current evidence. Overall, the level of evi-

dence is low, with recommendations mostly based on 

expert opinion and clinical practice.

Trajectory of recovery
Multicentre cohort studies in critically ill populations 

suggest that obesity may confer a short-term survival 

advantage, including a greater likelihood of discharge to 

home [10, 11]. The mechanisms causing this apparent 

‘obesity paradox’ remain incompletely characterised and 

are likely confounded by a combination of biological and 

methodological factors. These include age, medical or 

surgical conditions, frailty status, and body composition, 

wrongly classified by BMI. For instance, in a cohort of 

ICU patients with heart failure, the survival benefit asso-

ciated with obesity was observed only amongst patients 

aged ≥ 60 years, highlighting potential age-related heter-

ogeneity in the obesity survival relationship [12]. Selec-

tion bias might further influence earlier admission, closer 

monitoring or more aggressive treatment in patients with 

obesity, contributing to the ‘obesity paradox’ [6].

Other short-term outcomes appear less favourable in 

patients with morbid obesity. Extreme obesity (BMI ≥ 40 

kg/m2) was associated with an increased incidence of 

delirium in a large retrospective analysis with 20,193 

critically ill patients that adjusted for confounders [13]. 

Survivors with extreme obesity also seem to experi-

ence prolonged mechanical ventilation and extended 

ICU stays [14]. These issues are known risk factors for 

ICUAW [9]. In addition, the chronic inflammatory state 

associated with obesity may exacerbate muscle impair-

ment during critical illness, increasing the risk of ICUAW 

[15]. However, despite these potential biological mecha-

nisms, the independent influence of obesity on the devel-

opment of ICUAW is not well understood, with some 

studies reporting a protective effect on muscle mass and 

strength through the metabolisation of endogenous fat 

[16]. Similarly, the impact of obesity on functional recov-

ery after critical illness is uncertain [17, 18]. In a recent 

multicentre observational study including 1,600 ICU 

survivors from 10 Brazilian ICUs, no association was 

observed between BMI categories and the physical com-

ponent of health-related quality of life or functional inde-

pendence [19].

Fig. 1 Challenges for critically ill patients with obesity (left) and key practice principles for their rehabilitation (right)



Phenotypes in obesity
Importantly, obesity can present with either preserved 

or reduced muscle mass and function. These differ-

ences in body composition may differentially influence 

patient outcomes with three distinct obesity phenotypes 

(Table 1) [20, 21]. Future research is required to investi-

gate pragmatic bedside identification, which may include 

combining muscle ultrasound, waist circumference, a 

clinical frailty scale, and pre-ICU activities [21, 22]. The 

first phenotype includes persons with obesity and pre-

served muscle mass [20]. In a single-centre prospective 

observational cohort of 507 medical ICU patients at a 

US academic institution, a higher proportion of skeletal 

muscle mass (assessed by computed tomography scans at 

ICU admission) was associated with improved 6-month 

survival and a greater likelihood of discharge home with 

independent living [23].

The second phenotype is characterised by excess vis-

ceral adiposity irrespective of BMI. This type is com-

monly accompanied by ectopic fat deposition in the 

liver, heart, skeletal muscles, and other organs, which 

are potentially driving the associated metabolic compli-

cations (i.e., insulin resistance, glucose intolerance, dys-

lipidaemia, inflammation) and adverse cardiovascular 

outcomes [24]. This phenotype is prevalent in sedentary 

individuals, implying that individualised approaches to 

early mobilisation and exercise may be required to sup-

port patient participation, avoid overexertion, and foster 

positive training experiences in this previously inactive 

population (Table 1).

The third phenotype is termed sarcopenic obesity [21], 

which is associated with an increased short-term mor-

tality, for example, in patients with abdominal sepsis [8]. 

Sarcopenic obesity can occur across age groups and is 

consistently linked to poorer functional and clinical out-

comes in non-ICU populations [25]. Of relevance to ICU 

rehabilitation is the vicious circle of a previous sedentary 

lifestyle leading to weight gain, muscle loss and comor-

bidities [21]. Clinicians should be suspicious of a his-

tory of repeated falls, fatigability and recent illnesses or 

nutritional events. Whilst these patients commonly pre-

sent with pre-ICU frailty, impaired mobility and physical 

function, and risk factors for ICUAW [9], the impact of 

sarcopenic obesity on long-term recovery after critical 

illness remains largely unstudied, underscoring the need 

for future ICU cohorts that incorporate measures of body 

composition and muscle function to clarify how obesity 

phenotypes influence post-ICU outcomes.

Relevant pathophysiology
Obesity predisposes to a cascade of metabolic distur-

bances driven by adipokine-mediated low-grade inflam-

mation, leading to insulin resistance, dyslipidaemia, and 

lipotoxicity. These processes increase the risk of type 2 

diabetes, cardiovascular disease, malignancy, and liver 

disease [26]. Obesity nearly doubles the long-term risk 

of multimorbidity [27], which reduces physiological resil-

ience to critical illness [28].

Pre-existing cardiorespiratory dysfunction is particu-

larly relevant in the ICU. Obesity is a major risk factor 

for hypertension and both heart failure with preserved 

or reduced ejection fraction. Patients with obesity in the 

ICU have a higher risk of arrhythmias and obstructive 

sleep apnoea [7]. Abdominal adiposity reduces functional 

residual capacity and lung compliance, promoting airway 

closure and atelectasis; this necessitates tailored airway 

Table 1 Phenotypes of obesity with conceptual guidance for clinicians based on expert opinion

a Sex-based normative values: < 102 cm for males and < 88 cm for females [20]

Phenotype Obesity with preserved muscle 
mass

Obesity with ectopic visceral fat Sarcopenic obesity

Waist  circumferencea Normal High High

Ectopic fat Low High High

Lean mass High – Low

Metabolic abnormalities Absent Present Present with chronic comorbidities

Lifestyle Active Sedentary Sedentary

Clinical frailty scale Very fit (1) Managing well (2–3) Vulnerable (≥ 4)

Implications for physical rehabilita‑
tion

Progressive physical rehabilitation to 
achieve full recovery

Individualised approach to avoid 
overexertion and negative experi‑
ences associated with physical 
activity with goal to gradually 
support lifestyle changes

Pre‑status as key driver for indi‑
vidualised approach to previous 
activity levels

Ventilatory adjustments during 
rehabilitation

Consider patient’s ability to increase 
oxygen supply to stimulate a train‑
ing response before adjustments

Meet increased demands, to avoid 
overexertion and mismatch in oxy‑
gen balance to ensure tolerance of 
early mobilisation

Adjust as need to meet increased 
demands, to allow functional 
and meaningful activities



management and ventilatory strategies [29]. Obesity, par-

ticularly with the presence of excess visceral adipose tis-

sue, can exert direct adverse effects on the myocardium 

and vasculature, compounded by obesity-associated 

comorbidities [30].

The pharmacokinetics and pharmacodynamics of med-

icines are significantly altered in obesity. Lipophilic med-

icines exhibit increased volume of distribution due to 

excess adipose tissue, while hepatic steatosis may reduce 

clearance, prolonging their effects and increasing the risk 

of accumulation. These principles are especially relevant 

for opioids and sedatives, requiring careful dosing and 

titration to reach the desired pain and sedation goals [31]. 

Hydrophilic medicines may conversely have reduced dis-

tribution and require adjusted dosing strategies.

Multimorbidity is closely linked to polypharmacy. 

Patients with obesity often present with extensive car-

diovascular and antidiabetic medication regimens. Many 

medications are withheld during an acute critical illness, 

complicating their reintroduction for the management of 

both pre-existing and newly developed morbidities [32]. 

The combination of reduced physiological reserve, treat-

ment burden, and complex medication management con-

tributes to increased risk of deterioration and influences 

overall management during physical rehabilitation.

Respiratory care
Obesity presents significant challenges for respiratory 

and ventilation management in the ICU. Patients with 

obesity typically exhibit obesity-related impairments in 

respiratory mechanics, including reductions in func-

tional residual capacity and expiratory reserve volume, 

leading to an increased work of breathing, secretion 

retention, and ventilation–perfusion mismatches due to 

small airway closure [29]. These mechanisms, described 

above, are further exacerbated during critical illness and 

immobility, with pulmonary compliance reduced sub-

stantially as a result of increased pulmonary vascular 

pressures, chest wall mass, and cephalad displacement 

of the diaphragm due to the obese abdomen [33]. These 

physiological changes predispose patients with obesity to 

respiratory failure and complicate both non-invasive and 

invasive ventilatory strategies. Effective respiratory man-

agement requires an understanding of obesity-related 

pathophysiology and the application of tailored ventila-

tory approaches.

Initial respiratory support may involve non-invasive 

ventilation (NIV) or high-flow nasal cannula therapy to 

counteract atelectasis, reduce anatomical dead space, 

improve oxygenation, and decrease the work of breath-

ing. Previous studies have provided moderate evidence 

that NIV may reduce the need for intubation and reduce 

both morbidity and mortality compared with oxygen 

therapy alone [34, 35]. Alongside NIV, patient position-

ing plays a critical role in respiratory management [36]. 

Positioning patients in sitting or reverse Trendelenburg 

positions can reduce abdominal pressure, increasing 

functional residual capacity and allowing recruitment 

and aeration of dependent lung areas [37]. Hence, the 

supine position should be avoided; instead, timely mobili-

sation into an upright position may reduce atelectasis and 

ease recruitment of the accessory respiratory muscles [9]. 

When invasive mechanical ventilation is required, lung-

protective ventilation strategies are paramount. Tidal 

volumes should be calculated based on ideal body weight 

(calculated based on sex and height), with higher levels 

of positive end-expiratory pressure (PEEP) often required 

to counteract significant reductions in functional residual 

capacity [38]. In cases of severe hypoxemia, prone posi-

tioning is feasible and may be effective in obese patients 

when performed by experienced teams, with extra atten-

tion merited for pressure injury prevention.

In patients with obesity who are receiving invasive 

mechanical ventilation, secretion-clearance mechanisms 

are significantly impaired. Underlying respiratory insuf-

ficiency, poor pulmonary compliance, and higher PEEP 

settings can increase the risk of retained secretions. 

Usual physiotherapy techniques, such as alternate side 

lying to facilitate postural drainage and manually assisted 

cough manoeuvres, are more challenging due to body 

size. Mechanical insufflation–exsufflation devices could 

be helpful to achieve adequate peak expiratory flow rates 

in these circumstances, along with early mobilisation to 

improve lung volumes [39].

Weaning and extubation may be prolonged due to 

increased work of breathing and respiratory muscle 

inefficiency. Programmes of early and structured reha-

bilitation are essential to support weaning and recovery. 

Inspiratory and expiratory muscle training may also be 

useful, although further studies are required in ventilated 

patients with obesity [40, 41]. There is high level of evi-

dence for prophylactic NIV after extubation to decrease 

the risk of respiratory failure and reintubation, as well 

as mortality [42]. Consideration of pre-existing chronic 

comorbidities such as obesity, hypoventilation syndrome, 

or obstructive sleep apnoea further supports NIV in this 

population.

Tracheostomy care, communication, 
and swallowing
Tracheostomy placement, communication, and swallow-

ing difficulties can be more prevalent in those with obe-

sity; however, evidence is variable. A key determinant in 

the placement of a tracheostomy tube is the need for pro-

longed mechanical ventilation. Patients with obesity may 



have increased duration of intubation with an endotra-

cheal tube as observed in a cohort of 1307 patients, with 

a mean duration of 4 (1–9) days for those diagnosed as 

obese and 2 (1–6) days for those classified as non-obese 

(n = 1082) [43].

Tracheostomy complications can range from stoma/

surgical site infection [44] to decreased success of decan-

nulation [45]. Patients classified as obese are more likely 

to be diagnosed with laryngeal pathology, such as pos-

terior glottic stenosis, subglottic stenosis, granulation 

tissue, and vocal fold immobility, thereby preventing 

decannulation (OR  3.1, 95%CI 1.4–6.6, p = 0.004) [45]. 

In addition to prolonged tracheostomy cannulation, the 

presence of these laryngeal pathologies can negatively 

impact patients’ communication abilities due to disor-

dered voice quality.

Dysphagia, or disordered swallowing, can significantly 

impact an individual’s ability to safely and effectively 

consume oral intake. Although critically ill adults are at 

known significant risk of new dysphagia, increased BMI 

is associated with a slight reduction in the odds of dys-

phagia for those requiring mechanical ventilation [46]. 

However, more recent evidence has highlighted the 

increased risk of post-extubation dysphagia for patients 

with ICUAW, with those patients diagnosed with ICUAW 

having a significantly higher BMI at ICU admission [47]. 

The lack of evidence emphasises the importance of per-

sonalised patient assessments to identify rehabilitation 

needs for swallowing and communication, highlight-

ing the necessity of evaluating these functions to deter-

mine each patient’s specific rehabilitation requirements. 

Assessment and rehabilitation should be performed 

interprofessionally, including early access to speech and 

language therapists to optimise communication func-

tion and enable instrumental swallowing assessment [48]. 

Rehabilitation principles should address the sensory and 

motor functions of both respiratory and upper-airway 

muscles and set goals that consider the patient’s function, 

activities, and participation [49].

Nutrition interventions
Appropriate nutrition assessment and intervention are 

central to rehabilitation in critically ill patients with 

Fig. 2 Nutritional management in critically ill patients with obesity



obesity (Fig. 2). Critical illness accelerates catabolism and 

anabolic resistance, and emerging evidence suggests that 

patients with greater fat mass have more pronounced 

skeletal muscle loss compared with their lean counter-

parts [50]. This underscores the importance of targeted 

nutrition strategies to prevent severe ICUAW and sup-

port functional recovery [51].

Accurate calculation of energy requirements is particu-

larly challenging in patients with obesity. Use of actual 

body weight risks overfeeding, while ideal body weight 

Fig. 3 Bariatric equipment options for the rehabilitation of critically ill patients with obesity. The conceptual illustrations were created by the 
authors using generative artificial intelligence (version GPT‑5.2)



may underestimate requirements. Further, utilising BMI 

alone to classify obesity risks misrepresents skeletal mus-

cle mass [50], a primary determinant of energy expendi-

ture. For these reasons, indirect calorimetry remains the 

gold standard for determining energy expenditure [52] 

and should be used where available, as predictive equa-

tions perform poorly in this population [53]. Where indi-

rect calorimetry is unavailable, current ESPEN guidelines 

recommend weight-based estimates using adjusted body 

weight as a pragmatic alternative with regular reassess-

ment as clinical status evolves [52]. Hypocaloric feeding 

strategies during the acute phase (< 70% of measured or 

estimated requirements), transitioning to normocaloric 

feeding (100% of requirements) during rehabilitation, 

may help preserve lean mass while minimising metabolic 

complications, although research targeted to patients 

with obesity remains limited. Whilst higher protein pro-

vision has not been shown to be beneficial in this popula-

tion [54], adequate protein intake (1.3 g/kg adjusted body 

weight/day achieved progressively over the first week of 

critical illness [52]) integrated with early mobilisation 

and resistance-based rehabilitation may improve mus-

cle protein synthesis and functional recovery, although 

definitive outcome data are not yet available. These tar-

gets represent a range within which clinicians should 

exercise judgement based on tolerance, clinical trajec-

tory, and available monitoring, rather than a prescriptive 

threshold applied uniformly.

Micronutrient deficiencies are common in critical ill-

ness and may be exacerbated in specific obesity phe-

notypes associated with reduced intake and altered 

absorption. Deficiencies in vitamin D, zinc, selenium, B 

vitamins, and iron can impair muscle function, immune 

recovery, and rehabilitation capacity. Routine high-dose 

supplementation is not generally recommended, but tar-

geted assessment and repletion are appropriate in pro-

longed ICU stays and post-ICU rehabilitation.

Pressure injury prevention
Monitoring for pressure injuries in critically ill patients 

with obesity should begin immediately after ICU admis-

sion incorporating a structured risk assessment, skin 

inspection, and care [55]. Support surfaces with pressure 

redistribution and microclimate control is equally impor-

tant for patients with obesity who are vulnerable to heat 

and moisture trappings [55]. Regular repositioning is rec-

ommended to reduce the risk of pressure injuries (based 

on moderate-to-strong evidence) [36, 55]. Thereby, a suf-

ficiently wide surface is required to safely turn patients 

(> 91  cm for patients with a BMI > 35; > 127  cm for 

patients with a BMI > 45) (Fig. 3) [55]. In addition, each 

ICU should have adequate equipment that eases manual 

handling, reduces friction and shear, and sufficiently sup-

ports patients in maintaining their position [55].

Early physical rehabilitation including mobilisation
Early mobilisation can reduce the odds of develop-

ing ICUAW (OR 0.45 [95% CI 0.26–0.77]) [9], shorten 

the duration of delirium (mean difference – 1.34  days 

[95% CI – 1.85 to – 0.83]) and mechanical ventilation 

(1.07 days [95% CI – 1.64 to – 0.50]) [56], and improve 

survivors’ physical function up to 6 months [57]. Cur-

rent guidelines (strong to conditional recommenda-

tions) recommend individualised early mobilisation for 

all critically ill patients, commencing within the first 

72 h of ICU admission [36, 58]. However, the evidence 

for critically ill patients with obesity is less certain, as 

many trials, including landmark trials [59–61], do not 

report subgroup details. Despite these limitations, early 

ambulation can be safe and feasible even in patients 

who are morbidly obese (BMI ≥ 40) [62].

Early mobilisation is generally progressed from in-

bed exercises in supine or sitting position to functional, 

out-of-bed activities such as sitting on the edge of the 

bed, standing, or walking [36, 63]. Progression should 

be individualised, based on patients’ prehospital func-

tion and cardiorespiratory reserve using established 

safety criteria, yet the optimal dose of mobilisation (i.e., 

frequency, duration, intensity) remains poorly under-

stood [9]. This is particularly relevant for the mobilisa-

tion of critically ill patients with obesity, where the risks 

and benefits must be carefully evaluated individually for 

each patient [58]. Due to their distinct characteristics, 

close monitoring of cardiorespiratory parameters is 

key. For example, an exploratory analysis of cardiores-

piratory parameters during and after 716 mobilisation 

sessions highlighted an increased risk for hypotension 

in patients with an elevated BMI. Importantly, the criti-

cal care team should be aware that hypotension is most 

likely to occur during the recovery phase, i.e., within 

15 min after mobilisation [64].

Right-ventricular dysfunction is commonly present 

in patients with obesity due to underlying cardiovascu-

lar comorbidity, but may further limit exercise tolerance 

and contribute to haemodynamic instability [65]. Simi-

larly, in patients with diabetes, a common diagnosis for 

patients with obesity, a high dose of early mobilisation 

was associated with an increased mortality in a second-

ary analysis; therefore, caution is warranted [66]. Notably, 

approximately 40% of the 750 patients in this study had a 

BMI > 30 [61]. The subsequent meta-analysis did not find 

an increase in adverse events or mortality; thus, low-dose, 

progressive, and individually adjusted early mobilisation is 

likely safe in this population [67]. More concerning might 



be the delay in the mobilisation of critically ill patients 

with obesity [68], risking muscle loss and dysfunction [9]. 

Early mobilisation and repositioning can be challenging 

due to patients’ excessive weight, combined with ICUAW 

and well-recognised organisational and logistical barri-

ers, including sedation, staffing constraints, weight bias, 

and limited access to appropriate bariatric equipment [55, 

69, 70]. The experience of weight bias can lead patients 

to mistrust with increased fear of falling and ultimately 

patient refusal [55]. In contrast, healthcare professionals 

fear personal injury and fatigue [5, 55]. Early mobilisation 

in critically ill patients with obesity, therefore, requires a 

careful approach that includes the patient, interprofes-

sional team, and adequate equipment and training to make 

the intervention feasible and safe. Regular assessment and 

goal setting should start early to avoid delays and to coor-

dinate efforts [71]. Early consideration will also allow the 

timely organisation of necessary equipment, such as lift-

ers, bariatric chairs, and beds [72] (Fig. 3). Before its use, 

equipment must be checked for the appropriate weight 

capacity, and healthcare professionals should complete 

necessary training to familiarise themselves with the 

device to ensure safe handling. This is particularly impor-

tant when equipment is rented or if team training is not 

regularly conducted. Many beds offer auxiliary functions, 

such as a tilt-table, that allow for early upright position-

ing, potentially easing the work of breathing and reduc-

ing the burden on staff. Robotics might play a role in the 

future, yet research remains very limited, and to date, pre-

liminary studies have been unable to show a reduction in 

the number of healthcare personnel required [73, 74]. In 

the end, positioning and early mobilisation will depend 

on sufficient staffing, education against discrimination, 

team training in ergonomic mobilisation, and appropriate 

equipment to facilitate implementation [38, 55].

Finally, as discussed earlier, patients with obesity 

often have increased work of breathing even at rest. The 

decision to commence more active mobilisation may 

require consideration of tailored respiratory adjust-

ments (Table 1), such as increased respiratory support, to 

meet increased oxygen demands and to ensure tolerance 

of early mobilisation [38, 75]. Ventilatory adjustments 

should be individualised as excessive levels may induce 

ventilator-induced lung injury or precipitate haemody-

namic compromise, particularly in patients with obe-

sity-related cardiac dysfunction. However, data on how 

to optimise ventilatory support are limited, with obser-

vational studies indicating that early mobilisation may 

induce lung recruitment and improve oxygenation [76].

Follow‑up

Admission to an ICU and surviving a critical illness may 

have a substantial impact on both short- and long-term 

quality of life [77]. Health-related impairments across the 

physical, cognitive, psychological, and social domains are 

collectively referred to as post-intensive care syndrome 

(PICS) [78], with an estimated pooled prevalence of 50% 

during follow-up within 1 month of ICU discharge [79]. 

In patients with obesity, physical impairments, such as 

muscle weakness, reduced mobility, and fatigue, may be 

masked or erroneously attributed to pre-existing obe-

sity, leading to under-recognition of PICS. Moreover, 

a lower health-related quality of life in the mental com-

ponent compared with normal-weight patients has been 

reported [19]. Rehabilitation planning and structured 

ICU follow-up may be valuable for detecting PICS-

related symptoms in ICU survivors with obesity [80].

Rehabilitation after the ICU should account for pre-

existing chronic cardiorespiratory comorbidities, as 

outlined above, which substantially influence recovery 

trajectories. Particularly, obesity hypoventilation syn-

drome and obstructive sleep apnoea with home NIV 

are highly prevalent in this cohort, potentially impairing 

ventilatory reserve, sleep quality, and participation in 

physical rehabilitation [81]. Failure to integrate cardiores-

piratory assessment and management of these conditions 

risks suboptimal rehabilitation progression, increased 

fatigue, and a higher risk of readmission. A more com-

prehensive, multidisciplinary approach that incorporates 

respiratory support planning, management of sleep-dis-

ordered breathing, and assessment of cardiac function 

is therefore essential to deliver safe, individualised, and 

effective rehabilitation for patients with obesity recover-

ing from critical illness.

In patients with obesity, interpretation of post-ICU 

functional recovery can be challenging, particularly 

when pre-morbid limitations are present. A staged fol-

low-up approach may be considered [82], with a prag-

matic threshold for reassessment and referral based on 

clinical need. In this context, ICU follow-up may be 

regarded not merely as an evaluative process but also as 

an early predictive tool for identifying patients in need 

of further rehabilitative support [83]. Although special-

ised in-person follow-up for ICU survivors with obesity 

is largely absent, and structured post-ICU assessment 

and support remain poorly developed, highlight-

ing a clear need for targeted pathways. ICU follow-up 

provides an important setting to evaluate functional 

impairments in relation to obesity-related baseline 

limitations and post-ICU sequelae [84]. For example, 

previous home NIV settings might need adjustment or 

optimisation. Nevertheless, the ability to reliably dif-

ferentiate pre-existing from new or worsened impair-

ments is currently limited, highlighting the need for 

more robust approaches to assess pre-morbid func-

tional status [82].



Psychosocial factors warrant particular attention in 

patients with obesity. Feelings of shame or prior negative 

healthcare experiences may contribute to underreporting 

of symptoms and avoidance of care [3, 85]. A proactive, 

non-judgmental approach, with explicit normalisation 

of PICS-related symptoms, seems essential to overcome 

these barriers and to facilitate timely access to appropri-

ate interventions. To this end, digital health applications 

may ease follow-up for patients with obesity, offering 

low thresholds for safe interactions with healthcare pro-

fessionals and solutions in cases of limited mobility that 

impede regular hospital visits. Telemedicine and app-

based monitoring may lower barriers due to perceived 

weight bias, improve accessibility, support longitudinal 

assessment of recovery, and enable timely intervention 

[86, 87]. ICU follow-up for patients with obesity should 

be embedded within an interprofessional framework, 

with early collaboration amongst doctors, nurses, reha-

bilitation clinicians, dietitians, pharmacists, and psycho-

social care providers [88]. The primary objective of such 

follow-up should not be weight reduction, but rather the 

restoration of physical, mental, and cognitive function-

ing, with a focus on overall quality of life. This approach 

may help prevent undertreatment and may more effec-

tively address the complex recovery needs of ICU survi-

vors with obesity.

Current challenges
Rehabilitation of critically ill patients with obesity is char-

acterised by several interconnected challenges (Fig.  1). 

First, clinical complexity arises from multimorbidity, 

altered respiratory mechanics, and reduced physiologi-

cal reserve, which complicate mobilisation, weaning, and 

recovery trajectories. Second, evidence gaps remain sub-

stantial, as critically ill patients with obesity are under-

represented in rehabilitation trials and subgroup analyses 

are rarely reported. Third, logistical barriers, including 

limited availability of bariatric equipment, increased 

staffing requirements, and concerns regarding staff 

safety, frequently delay or limit mobilisation. Fourth, psy-

chosocial factors such as weight bias may further hinder 

rehabilitation. Finally, the heterogeneity of obesity phe-

notypes, particularly sarcopenic obesity, is insufficiently 

captured in current clinical practice, limiting the ability 

to individualise interventions.

Future directions
Future research should prioritise the inclusion of patients 

with obesity in critical care trials and ensure systematic 

reporting of this subgroup. A key priority is the develop-

ment of phenotype-driven approaches that incorporate 

body composition, muscle function, and frailty. Further 

work is needed to define optimal dosing, timing, and 

modality of rehabilitation interventions tailored to obe-

sity-specific physiological constraints. The integration of 

respiratory support strategies with mobilisation protocols 

is another important area of investigation, particularly in 

critically ill patients with obesity. In addition, implemen-

tation research addressing logistical barriers, including 

equipment, staffing models, and training, is essential to 

translate evidence into practice. Finally, structured post-

ICU pathways, including digital and telemedicine-sup-

ported follow-up, should be developed and evaluated to 

address long-term impairments and improve continuity 

of care.

Conclusions
Despite the global increase in critically ill patients with 

obesity, this group remains marginalised and significantly 

under-researched, with limited evidence to inform reha-

bilitation practices. Key knowledge gaps include a better 

understanding of short- and long-term outcomes, rang-

ing from the ‘obesity paradox’ to survivorship trajectories 

that encompass physical, mental, cognitive, and social 

health. Key research priorities include identifying obe-

sity-specific phenotypes, treatment responders, as well 

as the optimal timing, dose, type, and adaptation of reha-

bilitation interventions across the continuum of recovery 

[9].

Optimising rehabilitation outcomes in this popula-

tion likely requires early, tailored, and interprofessional 

approaches (Box  1). Adequate respiratory support, 

including NIV and positioning, should be implemented 

early to address obesity-related respiratory limitations 

and optimise lung recruitment, reduce the work of 

breathing, and minimise weaning failure. Patients with 

obesity are also at increased risk of laryngeal and upper-

airway pathology, necessitating individualised assessment 

and management of communication and swallowing. 

Nutritional strategies should prioritise the preservation 

of muscle mass and function by using indirect calorim-

etry or adjusted body weight to guide energy provision, 

ensuring adequate protein delivery in line with the cur-

rent guidelines, and addressing potential micronutrient 

deficiencies, particularly in emerging phenotypes of sar-

copenic obesity. Early mobilisation should be initiated 

promptly, with careful consideration of obesity-related 

risks and barriers. Interventions should be individually 

adapted, progressing from in-bed exercises to functional 

activities such as sitting and standing. Successful imple-

mentation requires close interprofessional collaboration, 

staff training, and access to appropriate bariatric equip-

ment. Beyond the ICU, structured follow-up is essen-

tial. Particular attention should be paid to psychosocial 

health, with flexible and accessible follow-up models to 



identify post-ICU sequelae while accounting for pre-

existing comorbidities and functional limitations.

In summary, there is an urgent need for obesity-inclu-

sive rehabilitation research and guideline development 

in critical care. Future studies must intentionally include 

and report on patients with obesity, adopt phenotype-

driven and outcomes-focussed designs, and evaluate tai-

lored interventions across the entire recovery pathway to 

ensure equitable, effective, safe, and person-centred reha-

bilitation for this patient population.
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Box 1. Key principles for rehabilitation 
of critically ill patients with obesity.

Trajectory of recovery Outcomes of physical, mental, and cognitive 
health for patients with obesity remain 
uncertain ranging from an apparent benefit 
‘obesity paradox’ to an increased rate of 
complications

Phenotypes Potential relevant phenotypes for targeted, 
individualised rehabilitation include: (1) 
obesity with preserved muscle mass, (2) 
obesity with ectopic visceral fat, and (3) 
sarcopenic obesity

Pathophysiology Cardiorespiratory dysfunction is common in 
patients with obesity and requires adjusted 
rehabilitation with close monitoring of 
activities and rest. Exercise may have a posi‑
tive impact on metabolic disturbances

Respiratory care Non‑invasive ventilation or high‑flow nasal 
cannula therapy should be considered 
before and after invasive ventilation. 
Secretion clearance techniques and sitting 
positions potentially reduce atelectasis and 
ease recruitment

Communication & swal‑
lowing

The risk of laryngeal pathology may be 
increased; a personalised patient assess‑
ment may identify rehabilitation needs to 
optimise both swallowing and communi‑
cation

Nutrition Targeted nutrition strategies may help to 
preserve muscle mass, but need to be 
adjusted carefully to avoid over‑ or under‑
dosing

Positioning & early 
mobilisation

Progression from in‑bed to sitting to out‑
of‑bed exercises should be individualised 
with close monitoring of cardiorespiratory 
parameters, the use of adequate equip‑
ment and consideration of pre‑ICU lifestyle

Follow‑up A proactive, non‑judgmental approach may 
help to address the complex recovery 
needs of ICU survivors with obesity
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