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Abstract 

Objective: Although international guidelines outline best practices for assessing and delivering nutrition to critically ill patients, 

their implementation varies considerably across Intensive Care Units (ICUs). This study aimed to evaluate current nutritional 

practices among intensivists, identify challenges in meeting nutritional goals in the ICU, and describe strategies used for post-

ICU nutritional care. Methods: An online survey was disseminated to certified intensivists, who were invited to complete a 

structured questionnaire electronically. Institutional ethics approval (INT/ECI2023/P2/1344) and clinical trial registration 

(CTRI/2024/01/061457) were obtained. Results: Of 201 respondents, 53% had more than 10 years of clinical experience, and 

33% performed in-hospital ICU duties. Most institutions provided patient nutrition 79% reported awareness of established 

nutritional protocols, yet 69% cited the unavailability of qualified ICU dietitians. Only 6% used indirect calorimetry for caloric 

assessment. Enteral nutrition was initiated in 95% of patients, predominantly via intermittent bolus feeding (70%), and 80% 

commenced feeding soon after ICU admission when feasible. Feed intolerance was assessed in 87% of cases using gastric 

residual volumes, with a threshold of greater than 50% of the previous feed being the common criterion. Nearly 60% initiated 

parenteral nutrition within 48–72 hours of developing enteral feed intolerance. Protein or albumin levels were used by 69% to 

assess nutritional status. Only 7% reported structured post-ICU nutritional follow-up. Conclusions: Substantial variability exists 

in ICU nutritional practices, with limited adherence to international recommendations and significant resource-related barriers. 
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1. Introduction 

Nutritional support in the intensive care unit (ICU) is a foun-

dational component of the physiological response to critical ill-

ness, influencing both short-term and long-term outcomes. Ade-

quate delivery of calories, protein, and micronutrients is essential 

for preserving organ function, maintaining immune competence, 

and supporting recovery from metabolic stress. [1] Despite its im-

portance, nutrition therapy often receives lower priority com-

pared to hemodynamic stabilization, antimicrobial management, 

and ventilatory care. This imbalance contributes to considerable 

variation in nutritional strategies across ICUs and may adversely 

influence patient trajectories. 
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In many settings, constraints such as limited availability of 

trained clinical dietitians, insufficient awareness of evidence-

based nutritional guidelines, and inconsistent application of exist-

ing protocols further complicate efforts to ensure optimal nutri-

tional support. [2, 3] Even where local policies exist, their imple-

mentation may be hindered by workforce shortages, inadequate 

training, or competing clinical demands. As critically ill patients 

are particularly vulnerable to catabolism and malnutrition, lapses 

in nutritional delivery may prolong ICU stay, impair functional 

recovery, and burden healthcare systems. 

Although the literature is extensive on the consequences of 

inadequate nutrition in critical illness, fewer studies have exam-

ined how intensivists actually apply nutritional principles in 

daily practice. Understanding clinicians’ real-world approaches 

is essential for identifying gaps, designing targeted interven-

tions, and strengthening institutional nutritional policies. 

This study aimed to evaluate the nutritional practices of in-

tensivists across diverse hospital settings, with an emphasis on 

the methods used to assess nutritional needs, feeding modali-

ties, identify feeding intolerance, and strategies employed af-

ter ICU discharge. The findings provide a clearer understand-

ing of current practice patterns and highlight opportunities for 

improving the nutritional management of critically ill patients. 

2. Methodology and Analysis 

A cross-sectional survey was conducted using a structured 

online questionnaire distributed via email and social media 

platforms. Intensivists were invited to complete and submit 

the survey voluntarily and anonymously. The questionnaire 

consisted of multiple-choice items with optional comment 

fields, allowing for elaboration where needed. Institutional 

ethics approval (INT/ECI2023/P2/1344) of Postgraduate In-

stitute of Medical Education and Research, Chandigarh, India, 

and clinical trial registration (CTRI/2024/01/061457; dated 15 

January 2024) were obtained prior to survey dissemination. 

Eligible participants were intensivists who had completed 

formal training in critical care or had more than five years of 

continuous experience in the ICU and were currently manag-

ing critically ill patients. 

The questionnaire collected information on: (1) Demographic 

characteristics and workplace settings; (2) Responsibility for cal-

culating nutritional requirements; (3) Timing and route of initia-

tion of nutrition therapy; (4) Assessment methods for feeding in-

tolerance; (5) Indications and timing for parenteral nutrition; (6) 

Preferred enteral feeding modalities; (7) Approaches to nutri-

tional assessment and post-ICU follow-up. (Figure 1). 

 
Figure 1. Questionnaire of the survey. 

Data were summarised descriptively to identify prevailing practice patterns and areas of variability. Numbers have been summarized as counts 

and percentages for each response. All analyses were performed using R version 4.4.0. In-house intensivists were defined as those who were 

physically present in the ICUs throughout their shifts. 
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3. Results 

A total of 201 intensivists responded to 367 distributed 

questionnaires (response rate of 55%). Of these, 134 (66.7%; 

95% CI 59.9-72.8%) were male, and more than half reported 

over 10 years of ICU experience (10–15 years: 59/201 [29.4%; 

95% CI 23.5-36.0%]; >15 years: 49/201 [24.4%; 95% CI 

19.0-30.8%]). Sixty-seven respondents (33.3%; 95% CI 27.2-

40.1%) provided in-house ICU coverage, while the remaining 

134 (66.7%; 95% CI 59.9-72.8%) served on call. Semi-open 

ICUs were the most frequently reported model (99/201 

[49.3%; 95% CI 42.4-56.1%]), followed by open (56/201 

[27.9%; 95% CI 22.1-34.4%]) and closed ICUs (46/201 

[22.9%; 95% CI 17.6-29.2%]). The majority of respondents 

worked in private hospitals (112/201 [55.7%; 95% CI 48.8-

62.4%]) and urban or metropolitan areas (177/211 [83.9%; 95% 

CI 78.3-88.5%]), with no representation from rural ICUs. 

(Figure 2). 

 
Figure 2. Respondent and ICU characteristics. 

Distribution of respondent demographics and ICU organizational features. Panels show proportions of intensivists by gender, years of ICU 

experience, duty pattern (in-house vs on-call), ICU model (open, closed, semi-open), healthcare sector (government vs private), and hospital 

setting (urban metropolitan, urban, suburban, rural). Values represent the percentage of total respondents (N = 201), error bars represent 95% 

CI. 

Although nearly all respondents indicated that nutrition was 

prepared within the hospital (175/201 [87.1%; 95% CI 81.7-

91.0%]), 26 (12.9%; 95% CI 9.0-18.3%) reported occasional 

reliance on patient relatives to arrange feeds. Nutritional cal-

culations were most commonly performed collaboratively by 

both intensivists and dietitians (106/200 [53.0%; 95% CI 46.1-

59.8%]), while 39 (19.5%; 95% CI 14.6-25.5%) relied solely 

on intensivists and 55 (27.5%; 95% CI 21.8-34.1%) on dieti-

tians. One hundred and fifty-nine respondents (79.1%; 95% CI 

73.0-84.2%) reported familiarity with established nutritional 

guidelines. (Figure 3). 
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Figure 3. Nutritional organisation and practice in the ICU. 

Overview of institutional nutrition-related practices. Panels illustrate who arranges patient nutrition (hospital vs relatives), who performs nu-

tritional calculations (intensivist, dietician, or both), awareness of established nutritional protocols, availability of a dedicated ICU dietician, 

use of standardised formulae, types of formula applied, and use of severity-based multiplication factors. All values represent percentages of 

respondents (N = 201), error bars represent 95% CI. 

Access to dedicated ICU dietitians was limited, with only 

61 respondents (30.3%; 95% CI 24.4-37.0%) reporting their 

availability. Standard nutritional formulas were widely used 

(185/201 [92.0%; 95% CI 87.5-95.0%]); among those using a 

formula, 79/184 (42.9%; 95% CI 36.0-50.2%) used other 

standard formulas, 67 (36.4%; 95% CI 29.8-43.6%) used Har-

ris-Benedict, and only 12 (6.5%; 95% CI 3.8-11.1%) reported 

access to indirect calorimetry. Enteral feeding was the pre-

ferred initial route for 192 respondents (95.5%; 95% CI 91.7-

97.6%). One hundred and sixty-one (80.1%; 95% CI 74.0-

85.0%) initiated enteral nutrition early after ICU admission 

without contraindications, whereas 39 (19.4%; 95% CI 14.5-

25.4%) deferred initiation to the treating physician’s or sur-

geon’s order. 

On day one, 57 respondents (28.4%; 95% CI 22.6-35.0%) 

achieved full caloric targets. When enteral feeding failed, 196 

(97.5%; 95% CI 94.3-98.9%) transitioned to parenteral nutri-

tion. Gastric residual volume (GRV) assessment was used by 

175 (87.1%; 95% CI 81.7-91.0%) to evaluate feed intolerance, 

with thresholds varying: 106 (52.7%; 95% CI 45.8-59.5%) 

used >50% of the previous feed as the cutoff, 51 (25.4%; 95% 

CI 19.9-31.8%) used >300 ml, and the remainder used lower 

absolute volumes. Parenteral nutrition was most commonly 

initiated within 48–72 hours after persistent intolerance 

(121/201 [60.2%; 95% CI 53.3-66.7%]) and exclusively via 

central venous access (201/201 [100%; 95% CI 98.1-100%]). 

(Figure 4). 

Regarding tube placement, 101 respondents (50.2%; 95% 

CI 43.4-57.1%) used antral positioning, 73 (36.3%; 95% CI 

30.0-43.2%) used the body of the stomach, and 27 (13.4%; 95% 

CI 9.4-18.8%) used post-pyloric placement. Intermittent bolus 

feeding was preferred by 139 (69.2%; 95% CI 62.5-75.1%) 

over continuous infusion (62/201 [30.8%; 95% CI 24.9-

37.5%]). Nutritional assessment relied predominantly on se-

rum protein or albumin levels (139/201 [69.2%; 95% CI 62.5-

75.1%]), and 161 (80.1%; 95% CI 74.0-85.0%) underwent 

daily evaluations. Only 14 respondents (7.0%; 95% CI 4.2-

11.4%) reported following up nutrition after ICU discharge, 

and 23 (11.4%; 95% CI 7.7-16.6%) discharged patients with 

nasogastric tubes still in place. (Figure 4). 
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Figure 4. Feeding practices, parenteral nutrition strategies, and post-ICU nutritional care. 

Composite figure summarising key aspects of nutritional management. (A) Enteral and parenteral feeding practices, including preferred initial 

and maintenance feeding routes, timing of feed initiation, methods used to assess feed intolerance, parenteral nutrition (PN) initiation criteria, 

PN route, enteral feeding mode, and feeding-tube placement. (B) Gastric residual volume (GRV) thresholds used by respondents to define 

enteral feed intolerance. (C) Post-ICU nutrition-related practices, including follow-up of nutritional status and opinions regarding discharge 

with a nasogastric tube. Data represent the percentage of respondents (N = 201), error bars represent 95% CI, EN – Enteral Nutrition. 

4. Discussion 

This cross-sectional survey of 201 intensivists reveals that 

while foundational nutritional principles are broadly endorsed 

early enteral nutrition was initiated by 80.1% (95% CI 74.0-

85.0%) and standardised formulas were used by 92.0% (95% 

CI 87.5-95.0%), substantial practice heterogeneity persists in 

several critical domains. Access to dedicated ICU dietitians 

remained low (30.3%; 95% CI 24.4-37.0%), and indirect cal-

orimetry was available to only 6.5% (95% CI 3.8-11.1%) of 

respondents. Feeding intolerance assessment relied predomi-

nantly on gastric residual volume measurement (87.1%; 95% 

CI 81.7-91.0%), yet the thresholds applied varied widely, with 

roughly half using a proportional cutoff (>50% of the previous 

feed) and a quarter using an absolute volume of >300 ml. Full 

caloric targets on day one were achieved by only 28.4% (95% 

CI 22.6-35.0%), and parenteral nutrition, when required, was 

most commonly delayed to 48-72 hours after enteral failure 

(60.2%; 95% CI 53.3-66.7%). Perhaps most notably, struc-

tured post-ICU nutritional follow-up was reported by only 7.0% 

(95% CI 4.2-11.4%) of intensivists, and just 11.4% (95% CI 

7.7-16.6%) discharged patients with nasogastric tubes in situ, 

suggesting that the transition from ICU to ward represents a 

major gap in the continuity of nutritional care. 

The present survey offers valuable insights into real-world 

nutritional practices among intensivists and highlights several 

persistent gaps between recommended guidelines and their 

practical application. Respondents were generally experi-

enced clinicians, yet considerable variability in nutritional 

strategies was observed across multiple care domains. These 

findings mirror international concerns regarding inconsistent 

delivery of evidence-based nutritional therapy in critical ill-

ness, despite its recognised impact on outcomes such as infec-

tion risk, ventilator dependence, muscle preservation, and 

mortality [1, 2]. 

A prominent observation was the low prevalence of closed 

ICU models, reported by only 22% of participants. Closed 

ICUs, with intensivist-led decision-making, have consistently 

demonstrated improved outcomes partly attributable to more 

standardised and coordinated care, including nutrition deliv-

ery. [4, 5] The predominance of semi-open or open formats 

may therefore contribute to inconsistent adherence to nutri-

tional protocols. Compounding this challenge, only one-third 

of intensivists were continuously present in the ICU, despite 

continuous in-house coverage being associated with improved 

quality of care and increased patient and family satisfaction. 

[6] Such staffing and organisational limitations likely hinder 

the timely initiation and monitoring of nutritional therapy. 

Resource distribution also shaped practice patterns. Most 

respondents practiced in private ICUs and urban or metropol-

itan settings, reflecting the concentration of advanced critical 

care infrastructure in these regions. [7] Nonetheless, 13% re-

ported reliance on externally sourced enteral feeds, despite 

recommendations that all formulas be prepared within the in-

stitution to minimize the risk of contamination. [8] This high-

lights infrastructural gaps that may directly affect the safety of 

nutritional delivery. 

Although a majority of respondents collaborated with dieti-

tians, only 40% had access to a dedicated ICU dietitian. A 

multidisciplinary approach, including dietitians, nurses, phys-

iotherapists, and physicians, is essential for accurate nutri-

tional assessment and optimal delivery. [9] Dietitian shortages 
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represent a recognised global barrier to high-quality nutri-

tional care. [10] Encouragingly, 80% of respondents reported 

familiarity with established guidelines, and 92% used stand-

ardised formulas, reflecting a strong foundational knowledge 

base. However, indirect calorimetry, the gold standard for de-

termining caloric needs, was used by only 12%. [11] This lim-

ited availability is common worldwide and necessitates reli-

ance on predictive equations, which may increase the risk of 

under- or overfeeding in metabolically unstable patients. [12]. 

Respondents widely endorsed early enteral nutrition, align-

ing with guideline recommendations advocating initiation 

within 24–48 hours of ICU admission in hemodynamically 

stable patients. [13] Early feeding has been shown to have 

benefits, including reduced infectious complications, shorter 

ICU stays, and a lower incidence of multiple organ dysfunc-

tion. However, only 28% achieved full caloric targets on day 

one, consistent with cautionary guidance to avoid rapid esca-

lation in high-risk patients due to the risk of metabolic intol-

erance and refeeding complications. [14] In stable patients, 

immediate caloric achievement may be reasonable, but careful 

monitoring remains essential. [15]. 

Nearly all participants transitioned to parenteral nutrition 

(PN) when enteral intake was inadequate. While guidelines 

recommend considering supplemental PN when enteral nutri-

tion fails to meet ≥60% of targets by day 3, the survey revealed 

considerable variation in timing, with some intensivists delay-

ing PN beyond 5 days of intolerance. [16] Delays in PN may 

exacerbate cumulative caloric deficits and protein catabolism, 

particularly in catabolic conditions such as sepsis or trauma. 

Feeding intolerance assessment exhibited marked heteroge-

neity. Most respondents relied on GRV measurements, alt-

hough thresholds varied widely, ranging from more than 50% 

of the previous feed to fixed volumes, such as 300 ml. This 

variability aligns with the broader literature, which reflects 

significant inconsistency in definitions of feeding intolerance 

and GRV cutoffs, reported to range from 50 to 500 ml. [17] 

Contemporary guidelines recommend using higher thresholds 

(approximately 500 ml) and incorporating clinical symptoms, 

as overly conservative cutoffs may lead to unnecessary feed 

interruptions and undernutrition. [18, 19] Some respondents 

applied considerably lower thresholds, echoing earlier studies 

that advocate for GRVs between 50 and 200 ml. [20, 21] The 

continued reliance on low cutoffs underscores the need for 

harmonised institutional guidance and educational interven-

tions. Although gastric ultrasound has shown promise for as-

sessing gastric volume, [22] it was not reported in this survey, 

consistent with its limited uptake globally. 

Feeding modality also varied, with intermittent bolus feed-

ing preferred by many respondents. Intermittent feeding offers 

practical advantages, such as reduced infusion time and con-

venience for gastric placement, yet it increases the risk of gas-

trointestinal symptoms, including vomiting or diarrhoea, in 

situations where continuous feeding may be superior. [23, 24] 

Only 13% of respondents used post-pyloric feeding, despite 

its recognised value in patients with gastroparesis or high as-

piration risk. [25] Enhanced access to expertise in post-pyloric 

tube placement may improve tolerance and reduce aspirations. 

Nutritional assessment practices revealed a strong reliance 

on serum protein markers, particularly albumin. Although low 

albumin levels correlate with malnutrition in stable popula-

tions, [26] they are unreliable markers during acute illness due 

to their sensitivity to inflammation and fluid shifts. Prealbu-

min, with a shorter half-life, more accurately reflects short-

term nutritional changes, [27] yet its use was not prominent in 

the responses. Daily nutritional assessment, reported by 80% 

of respondents, is commendable and consistent with guide-

lines, especially in unstable patients. 

A major gap identified was the lack of structured post-ICU 

nutritional follow-up. Only 7% of intensivists continued mon-

itoring nutrition after ICU discharge, despite known chal-

lenges such as anorexia, dysphagia, altered taste, and ICU-ac-

quired weakness, all of which reduce voluntary intake. [2] 

Post-ICU patients are at risk of persistent malnutrition, and 

caloric needs often increase during rehabilitation. Evidence 

increasingly supports the continuation of enteral feeding post-

ICU discharge, which is associated with improved protein-cal-

orie adequacy and reduced unplanned readmissions. [28] The 

finding that only 12% of patients were discharged with enteral 

tubes suggests substantial missed opportunities to optimise re-

covery, even though supplemental feeding can significantly 

improve long-term outcomes. [29]. 

This study has limitations. Survey data rely on self-report-

ing and are susceptible to recall and desirability bias. Repre-

sentation was skewed toward urban private hospitals, and the 

absence of rural respondents limits generalisability. Moreover, 

the survey did not categorize outcomes by hospital level or 

resource capacity, which likely influences practice variability. 

Nevertheless, the findings underscore the need for locally 

adapted, evidence-based nutritional protocols, improved staff 

training, integration of dietitians, and a stronger emphasis on 

post-ICU nutritional continuity. 

Overall, this survey highlights meaningful disparities be-

tween current ICU nutritional practices and guideline recom-

mendations. Addressing these gaps through systematic proto-

col development, multidisciplinary education, and targeted re-

source strengthening is essential for enhancing the nutritional 

management of critically ill patients and improving their re-

covery trajectories. 

5. Conclusion 

This survey reveals substantial heterogeneity in ICU nutri-

tional practices, with notable discrepancies between guideline 

recommendations and real-world implementation. While 

early enteral nutrition and guideline-based calculations are 

widely adopted, variability persists in assessing feeding intol-

erance, initiating parenteral nutrition, and providing post-ICU 

nutritional follow-up. Ensuring consistent, evidence-based 

nutritional care requires improved access to trained dietitians, 
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standardized institutional protocols, enhanced professional 

training, and strengthened multidisciplinary collaboration. A 

unified approach to nutritional management has the potential 

to improve outcomes for critically ill patients and support bet-

ter long-term recovery. 
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