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Abstract: 

Obesity is one of the root cause of many diseases and problems. Obesity leads to many life threatening disease. It is 

more common now a days in all group ages either children, adults, elderly. Main cause of obesity is poor healthy 

eating, consumption of junk food sedentary life style, lack of physical activity. These common life style behavior easily 

help to achieve obesity which further leads to many fatal diseases like cardiovascular diseases, hypertension, 

pulmonary disease, liver disorders etc. This article helps us to see the historical views of obesity, the growing obesity 

epidemic, pathophysiology of obesity, challenges associated with the critically ill obese patient, the obesity paradox 

that occurs in critical illness, nutrition support in the critically ill obese patient. Obesity is a complex disease involving 

an excessive amount of body fat. Obesity isn't just a cosmetic concern. It is a medical problem that increases your risk 
of other diseases and health problems, such as heart disease, diabetes, high blood pressure and certain cancers. 

Certain populations tend to have higher rates of obesity. Overweight and obesity are often accompanied by other 

chronic health conditions such as diabetes, heart disease, hypertension, certain cancers, and arthritis. Rural 

populations with a higher risk of obesity include those who are: Age 60 and above. 

Corresponding author:  

Dr. Wajiha Kiran Awan,  

MBBS,Nawaz Sharif Medical College,Gujrat. 
 

 

 

 

Please cite this article in press Wajiha Kiran Awan et al, The Critical Care Obesity Paradox And Implications For 

Nutritional Support., Indo Am. J. P. Sci, 2021; 08(1). 

QR code 

 
 

http://www.iajps.com/


IAJPS 2021, 08 (1), 1157-1161                       Wajiha Kiran Awan et al                    ISSN 2349-7750 

 

w w w . i a j p s . c o m  
 
 

Page 1158 
 

INTRODUCTION:  
Obesity is the second leading cause of preventable 

death worldwide. Obesity leads to various life 

threatening diseases, such as ischemic heart disease, 

diabetes, and cancer. One third of the population of 
critically ill patients are obese. [1] This disease process 

poses significant challenges to the critical care 

provider. These results suggest that obese critically ill 

patients could have worse outcomes, as compared to 

non-obese critically ill patients. Emerging data 

suggests that critically ill obese patients have 

improved outcomes, and this phenomenon has been 

coined as “the obesity paradox”. Therapies like 

nutrition support for the critically ill obese patients is 

still challenging. The purpose is to see the 

pathophysiology of obesity, epidemiology of obesity 

and outline the historical views, as it describes the 
challenges associated with the obesity in the intensive 

care unit, reviewing the critical care outcomes in the 

obese, define how critical is obesity, and identify the 

challenges and role of nutrition support in the critically 

ill obese patient. 

 

Causes of Obesity: 

 Genetic predisposition. 

 Engineered junk foods. 

 Food addiction. 

 Aggressive marketing. 

 Insulin. 

 Certain medications. 

 Leptin resistance. 

 Food availability. 

 

Historical Views of Obesity: 

The perspective of obesity is associated with a lack of 

willpower and poor lifestyle choices. Some thoughts 

are that obesity was therefore the nature’s mechanism 

for storing nutrient. Some of the population, thought 

that excess weight was associated with health, strength 
and affluence. In one study obesity was described as 

morally reprehensible and undesirable. Also some 

studies which revealed an association between 

increased early mortality and excess weight. A panel 

of psychiatrists of the 1940s described the overweight 

individual as affective, intensely reactive, and an 

emotional grown-up child. But by the early 1960s, the 

perception was that obesity was undesirable. 

Perception was kept aside and obesity was linked to 

both mental and physical health problems. [2] 

 

The Growing Obesity Epidemic: 

World Health Organization and National Institutes of 

Health defined obesity by using the body mass index 

(BMI), defined as an individual’s mass divided by the 

square of the height and which expressed in kilograms 

per meters squared (kg/m2). Obesity is classified, as 

the classification defines underweight as a body mass 

index of less than 18.5 kg/m2 and class III obesity as 

a body mass index greater than 40kg/m2 body mass 

index greater than 50 kg/m2 is considered super 
obesity. Data collected through recent studies suggests 

that however, if one considers that nearly 70 % of the 

population is overweight or obese, conclusion is 

reaching a “saturation point” where the proportion of 

the population left to become overweight or obese is 

indeed genetically protected against adiposity. [3,4] 

Despite of this level, there is a disproportionate rise in 

class III obesity. Obesity affects some groups more 

than others. Amongst men, obesity prevalence is 

similar at all income levels. Higher-income women are 

less likely to have obesity than low-income women. 

Overall, there is a trend toward less obesity amongst 
those with college going population. [5] 

 

Pathophysiology of Obesity: 

Laws of thermodynamics require caloric intake to be 

increased over energy expenditure however, it is 

simple and incorrect to conclude that obesity is a result 

of increased caloric intake alone. Although obesity is 

commonly perceived as a lack of willpower and poor 

lifestyle choices, the pathophysiology is clearly more 

complex and comprised many factors outside the 

conscious individual control. The pathophysiology of 
obesity involves a complex of internal factors 

environmental factors and genetic factors such as 

alterations in central nervous system (CNS). Obese 

environment with the intake of energy-dense foods 

and reduced physical activity contribute significantly 

to obesity development. High-fructose corn syrup is 

found in soft drinks and juices; its consumption has 

increased more, and its use is a risk factor for 

hyperlipidemia and obesity. [6,7] Moreover fast food 

is energy dense with a higher proportion of trans-fatty 

acids (TFAs), which increase the risk of obesity and 

heart disease. Second, genetic factors such as 
monogenic and polygenic alterations can lead to 

genetic syndromes, which have obesity as a main 

point. Gene mutations can also cause non-syndromic 

monogenic forms of obesity, such as that leading to 

leptin deficiency. Leptin deficiency is the only 

monogenic form of obesity for which success therapy 

has been developed. [3] Central nervous system 

receives signals from several regulatory loops which 

helps to control energy balance. The central nervous 

system also receives information about metabolic 

needs from active tissues such as adipose tissue, liver, 
stomach, muscle, and bone. Central controls of body 

weight and appetite involve a complex of adiposity 

hormones and satiety. When food is consumed, satiety 

signals such as cholecystokinin (CCK) and glucagon-
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like peptide-1 are released to reduce oral intake. 

Although it signals are dependent on hormones 

promoting hunger, food intake, are secreted in 

response to the amount of adipose tissue. Ghrelin is a 

potent that stimulates food intake. It signals is a phasic 
response, while hunger signaling is a tonic response. 

An incompletely understood interplay exists between 

hunger hormones like ghrelin and satiety hormones 

(like insulin, leptin, cholecystokinin), which serves to 

further phenotypic expression associated with obesity. 

[3] 

 

Challenges Associated With the Critically Ill Obese 

Patient: 

One third of intensive care unit patients are obese. [8] 

Obesity poses unique physical and non-physical 

challenges for the intensive care unit patient’s team. 
Physical challenges include difficulty in breathing and 

in securing an airway. Compared to the non-obese 

patient, obese patients have more adipose tissue, 

resulting in issues with proper ambiguity and 

positioning. This complicates fundamental including 

intravenous access, making bag-mask ventilation and 

placement of an airway. [9,10] Some studies suggests 

that tracheal intubation and complications between 82 

morbidly obese intensive care unit patients (mean 

42±6 kg/m2) to 124 non-obese patients (mean BMI, 

24±4 kg/m2) and demonstrated that the morbidly 
obese had more difficulty during tracheal intubation 

which were significantly more frequent in obese 

patients (p<0.05). [11] The functional residual 

capacity is reduced in obese patients long periods of 

apnea are not well tolerated which leading to 

hypoxemia, atelectasis and a need for positive end 

expiratory pressure (PEEP). Potential consequences of 

positive end expiratory pressure include reduced 

cardiac output and venous return. Ventilation may also 

be more difficult due to baseline chest wall restriction. 

[10] Additionally, common techniques to gauge 

volume status, such as bed side ultrasound, which is 
due to body habitus. Computed tomography Magnetic 

resonance imaging and computed tomography 

commonly have weight limits, limiting their use with 

increasing obesity. Wound healing may be impaired 

due to immobility and hyperglycemia, which the obese 

patient is prone to develop. [9] The non-physical 

challenges include pharmacologic challenges and 

nutrition support. The pharmacology of common 

intensive care unit medications is not well studied in 

obese patients which dosing common intensive care 

unit medications. The obese patients have greater fat, 
greater extracellular volume, and greater lean body 

weight, all of which alter pharmacokinetics. [10] For 

example, if a larger dose of a lipophilic agent is given, 

one can anticipate a longer duration of action.  

 

The Obesity Paradox That Occurs in Critical 

Illness: 

When the obese patient becomes critically ill, the 

intensive care unit team face additional challenges, 
which puts the obese patient at risk for poor outcomes. 

Through some studies it is evaluated that the 

differences in intensive care unit the mortality between 

extreme obesity body mass index greater than 40 

kg/m2) and normal-range body mass index using data 

from a large population survey. Among the studies it 

is concluded that obesity was not a risk factor for 

mortality. [12] A hypothesis suggests that anti-

inflammatory adipokines favorably modulate the 

inflammatory response. In contrast with, leptin and 

pro-inflammatory cytokines, which activate 

macrophages and induced hepatic TNF-α and IL-6, 
have inflammatory response. Obesity may result in a 

form of inflammatory preconditioning it is seen with 

ischemic preconditioning in the setting of acute or 

chronic vasculopathy. In obesity, the baseline 

inflammation is the setting of an acute insult. It is 

important to consider methodological limitations of 

studies evaluating obesity outcomes in critical illness. 

Separating medical and surgical populations may yield 

different outcomes. A procedure of intervention in the 

surgical population may predispose the obese trauma 

patient to unfavorable outcomes. Among trauma 
patients, multiple studies demonstrate an association 

between obesity and worse outcomes, including 

mortality. [13] Studies of intensive care unit patients 

compared obese body mass index greater than 30 

kg/m2 to non-obese this group included patients who 

were underweight body mass index lesser than 18.5 

kg/m2, a known risk factor for poor outcomes. [14,15] 

 

Nutrition Support in the Critically Ill Obese 

Patient: 

Determination of caloric requirements can be 

challenging in obese patients. Using 25–30 kcal (kg) 
per actual or ideal body weight (in kg) may lead to 

overfeeding or underfeeding. Predictive equations 

such as Harris-Benedict are not accurate in critically 

ill patients and were not validated in severe obesity. 

[16] The Ireton Jones equation does take into account 

obesity but is not validated for mechanically ventilated 

critical care patients. [17] When available, indirect 

calorimetry (IC) should be used to determine energy 

requirements. IC is the most accurate method for 

determining energy expenditure however its use is 

limited by cost and required clinical expertise for 
interpretation. When patients do not meet valid testing 

criteria or indirect calorimetry is not available. 

Amongst critically ill obese patients with a body mass 

index greater than 45 kg/m2, the equation was found 
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to have the highest prediction accuracy at 76 % (±10 

%), as compared to other equations. [18,19] In adults 

older than 60 years with a body mass index greater 

than 30 kg/m2. Even indirect calorimetry has high 

variability in measuring energy expenditure for 
intensive care patients with a body mass index greater 

than 50 kg/m2. [20,21] 

 

CONCLUSION: 

Obesity is a chronic disease and places the individual 

at risk for additional disease state. The prevalence of 

obesity is increasing, and the pathophysiology is a 

complex of genetics, obesogenic environment, and 

neuroendocrine signaling. One third of all critically ill 

obese patients are obese, and knowledge of the disease 

process along with a multi-disciplinary approach will 

be the key to understand the numerous physical and 
non-physical challenges. The available outcome data 

of critically ill obese suggests that the obese critically 

ill patient has improved outcomes as compared to the 

nonobese critically ill patient, termed the critical care 

obesity paradox. This should including patient 

heterogeneity and the drawbacks of body mass index 

as the classifier of obesity. Nutrition support of the 

obese intensive care unit patient requires careful 

assessment of risk factors for malnutrition, assessment 

of caloric needs, and consideration for hypocaloric 

nutrition with protein in selected individuals. 
Additional prospective studies are needed to provide 

more definitive recommendations for high-protein 

hypocaloric nutrition. 
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