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Abstract

Background: Enteral nutrition delivery in the critically ill is frequently interrupted for surgical and airway procedures to

avoid aspiration of stomach contents. Recurrent fasting leads to under delivery of enteral nutrition and this underfeeding

is associated with worse outcomes. International fasting recommendations do not provide guidance for intubated

patients receiving enteral nutrition. This study aimed to gain a detailed perspective of UK critical care fasting practices.

Methods: A web-based survey was sent to 232 UK intensive care units consisting of questions relating to fasting practices,

presence of guidelines, average fasting times for common procedures and dietitian time per intensive care unit bed.

Results: A total of 176 intensive care units responded. Only 20% of units had guidelines and respondents stated that they

were not consistently adhered to (mean compliance 66%). Units with greater dietetic involvement were more likely to

have guidelines (p¼ 0.04). Fasting times were shorter for abdominal surgery (p¼ 0.002), non-abdominal surgery

(p¼ 0.016) and radiology (p¼ 0.015) if a guideline was present. Fasting for extubation and tracheostomy was similar

irrespective of the presence of a guideline. Considerable variation in fasting times was reported, usually due to incon-

sistencies in clinical decision-making.

Conclusions: This survey of national practice demonstrates that fasting times are varied and inconsistent, which may lead

to under-delivery of enteral nutrition. More dietetic input was associated with increased likelihood of a fasting guideline.
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Introduction

Data from international multicentre trials1,2 demon-
strate that intensive care unit (ICU) patients’ pre-
scribed enteral nutrition (EN) targets are frequently
unmet. On average, patients receive 60% of energy
and protein targets as determined by predictive equa-
tions.1 While achieving more than 80% of protein
target is associated with a decrease in 60-day mortal-
ity and an increase in ventilator-free days,2 underfeed-
ing is associated with more infections and greater ICU
and hospital stays.3,4

EN is considered the first choice of nutrition sup-
port as it is thought to maintain gut integrity, modu-
late the stress response, reduce mortality and
infections.5 The unpredictable nature of critical illness
means that EN delivery is commonly interrupted with
extended fasting times observed.6 Frequently cited
reasons include fasting for surgical and airway
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procedures (to avoid aspiration of stomach contents),
loss of enteral access and gastrointestinal intoler-
ance.7,8 While recommendations on fasting prior to
procedures9–11 are intended for elective surgical
patients eating food, they do not provide guidance
for fasting of intubated patients receiving EN. This
may be due to a dearth of research on fasting times
for stopping EN in this patient population. Evidence
suggests that ICU-specific guidelines increased the
delivery of EN targets from 65% to 84%,12 while
extended fasting times is challenged by recent trials
which suggest reducing fasting times before proced-
ures resulted in significantly more EN delivered and
with no increase in complications.13–16

Few data are available describing current practice
or to guide fasting practice in ICU patients. Schneider
et al.17 surveyed anaesthesia and ICU departmental
chiefs to determine current fasting practices across
the United States. Based on a 26.9% response rate,
the investigators found significant differences in the
length of time EN was withheld before scheduled pro-
cedures such as extubation and tracheostomy. Fasting
times differed for various procedures within units as
well as between units, in that anaesthesia ICUs rec-
ommended 4 h for extubation and 6 h for tracheos-
tomy, compared to 2 h for extubation and 4 h for
tracheostomy in surgical ICUs. Given the low
response rate, it is unclear if the results are represen-
tative of ICUs in the United States. Currently, no
data are available on practice in the UK.

The primary aim of this survey was to gain a
detailed perspective of fasting practices in UK ICUs.
The objectives were to:

1. Describe national trends in ICU fasting prior to
procedures.

2. Identify the development and uptake of fasting
guidelines in ICUs across the UK.

3. Test for associations between fasting times before
an intervention and the presence of a guideline.

4. Determine whether direct dietitian involvement in
patient care was associated with the presence of
guidelines.

5. Ascertain if there is an association between the
presence of a guideline and allowing enteral clear
fluids and enteral medications during fasting
periods.

6. To identify whether volume-based or catch up
feeding was undertaken after EN interruptions.

Methods

The study was considered a service improvement pro-
ject by the research and development (R&D) service
at Imperial College Healthcare NHS Trust and there-
fore ethical approval and R&D registration was
not required. The survey was performed using a
web-based provider (www.Surveymonkey.co.uk).

To optimise content validity, the questionnaire was
piloted by a group of 10 ICU dietitians and re-piloted
once amendments were made prior to the survey
launch. The survey was distributed in June 2016 to
all UK ICUs via the British Dietetic Association crit-
ical care specialist group (BDA CCSG) and by email
to non-member ICU dietitians. ICU dietitians were
selected as respondents on the basis that in UK
ICUs their role is well developed,18 and these clin-
icians are closely involved in nutrition delivery and
guideline development. As such, they represent the
most reliable source of knowledge of actual practice.

Where no dietitian was identified, dietetic depart-
ments were telephoned to determine who was best
placed to complete the survey. To maximise response
rate, follow-up emails and telephone calls were made
to non-responders between June and August 2016.
Respondents were asked to complete one survey per
hospital unless there was more than one ICU within a
hospital and fasting practice varied between the dif-
ferent units, in which case one questionnaire was
requested for each unit.

The questionnaire consisted of questions relating
to local ICU fasting practices, including whether
units had fasting guidelines and the average fasting
times for a range of common procedures including
extubation, tracheostomy insertion, diagnostic and
surgical procedures. Respondents were asked to
report whether the guidelines were routinely followed.
Questions about factors influencing fasting, the use of
catch up feeding, the influence of gastric residual vol-
umes (GRVs) on fasting practices, and whether ent-
eral clear fluids and enteral medications were allowed
during fasting periods were included. Information was
also collected on the whole time equivalent (WTE) of
a dietitian per ICU bed. A copy of the survey can be
found in the online supplementary appendix.

Volume or catch up feeding was defined as units
that have a protocol for nursing staff to adjust the
hourly infusion rate of EN after interruptions. This
allows provision of a greater volume of EN, aiming to
make up and achieve the 24-h volume target.19

Dietitians who were unfamiliar with practice on
their unit were asked to discuss fasting practices
with their ICU team prior to completion of the
survey. To inform the results, flexibility was built
into the questionnaire to allow additional comments
explaining variations in practice to be entered. Where
fasting practices varied within units, respondents were
asked to enter the most common fasting time and then
add comments to explain the reasons for variation.

Qualitative analysis, guided by the research meth-
ods of Miles and Huberman,20 was undertaken by two
authors to assess any common themes within the free
text comments. The comments were transcribed and
explored using an inductive approach, where com-
ments were split into three sections; those with guide-
lines, those without and any other comments. Data
familiarization was undertaken where initial ideas,
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words and phrases were used to identify themes. The
authors met to share work and to develop the final
coding framework comprising 10 themes, which was
further refined to provide 4 themes. There were no
discrepancies between the two authors, and all
authors confirmed agreement with the themes.

Data are presented as mean and standard devi-
ation, median and interquartile ranges or counts and
proportions. Where appropriate, data were tabulated
to describe its distribution. To describe the data and
answer the specified study questions, we tested for
associations and trends between the presence of a fast-
ing guideline (binary variable) and the various treat-
ment interventions (categorical variables). Due to the
low frequencies within some cells (less than five), a
Fisher’s exact test was used to test for association
between the type of intervention and the presence of
a guideline. When the frequency of responses in most
cells across categorical variables exceeded five, a Chi-
squared test was used to test for associations between
variables and trends. Data on work force availability
were dichotomized using the minimum recommended
guideline for amount of staffing per beds of 0.05 WTE
per ICU bed. Logistic regression was used to test for
an association between the presence of a guideline and
the binary WTE variable. In all instances, statistical
significance was defined at the 5% level. The analysis
was performed using STATA MP 13.1 (STATA
Corp., College Station, Texas, USA).

Results

A total of 167 ICU dietitians from 232 UK ICUs
responded, representing 72% of all UK ICUs and
76% of ICUs with dietetic input. Among all respon-
ders, 111 (68%) were members of the BDA CCSG.
Fourteen dietetic departments in UK hospitals with
ICUs reported that they did not provide a service to
the ICU.

The presence of fasting guidelines was reported by
20% (34 of 167), while 78% (131 of 167) of the
respondents had no guideline and another 1.8%
(2 of 167) was unsure. As both ‘don’t knows’ provided
data for the without guideline questions, their
responses were included in the ‘without guideline’
group. All 167 respondents provided responses
regarding the presence or absence of a guideline;
however, four responders did not fully complete the
questions regarding fasting times for each procedure.
As they contributed to other parts of the survey, their
partially completed survey responses were included in
the analysis.

Whole time equivalent of dietitian per ICU bed
and likelihood of guidelines

Responses regarding the dietetic provision to the ICU
were provided by 143 (86%); 24 respondents did not
provide these data. We were unable to follow them
up, as they did not leave contact details. The mean
(SD) WTE per ICU bed was 0.04 (0.02), with a range
from 0.01 to 0.11. The odds ratio (95% confidence
interval) for having a guideline, based on UK WTE
recommendation of 50.05 WTE per bed, was 2.4
(1.1–5.6; p¼ 0.04).

Comparisons between those with and
without guidelines

The fasting times for common ICU procedures for
those units with and without guidelines are described
in Table 1. There was a significant association
between the presence of a guideline and the time a
patient is fasted before abdominal surgery
(p¼ 0.014), non-abdominal surgery (p¼ 0.013), radio-
logical procedures (p¼ 0.02) and bronchoscopy
(p¼ 0.009). There was no association for extubation
(p¼ 0.27), tracheostomy (p¼ 0.09), transoesophageal

Table 1. Comparison of fasting times for those with and without fasting guidelines.

Fasting times (h) 0 h N (%) 1–2 h N (%) 4 h N (%) 6 h N (%) 8–12 h N (%)

Guideline present?

Yes (n¼ 34)

No (n¼ 133) Yes No Yes No Yes No Yes No Yes No

Extubation 5 (13) 6 (5) 5 (13) 31 (25) 18 (46) 47 (38) 10 (26) 36 (29) 1 (3) 4 (3)

Tracheostomy 7 (18) 4 (3) 3 (8) 23 (18) 16 (42) 45 (36) 11 (29) 47 (38) 1 (3) 6 (5)

Abdominal surgery 5 (14) 3 (3) 0 5 (4) 11 (31) 18 (15) 16 (44) 54 (46) 4 (11) 37 (32)

Non-abdominal

surgery

13 (35) 11 (10) 0 13 (11) 7 (19) 26 (22) 15 (41) 41 (35) 2 (5) 25 (22)

Radiological

procedures

20 (63) 37 (33) 4 (13) 34 (29) 5 (16) 20 (18) 2 (6) 19 (17) 1 (3) 3 (3)

TOE 13 (48) 32 (33) 3 (11) 22 (22) 5 (19) 21 (21) 4 (15) 17 (17) 2 (7) 6 (6)

OGD 5 (15) 8 (7) 1 (3) 12 (11) 12 (36) 35 (31) 12 (36) 43 (38) 3 (9) 14 (13)

Bronchoscopy 10 (31) 17 (17) 1 (3) 30 (30) 10 (31) 30 (30) 9 (28) 22 (22) 2 (6) 2 (2)

Bronchoscopy: rigid bronchoscopy; OGD: Oesophago-gastroduodenoscopy; TOE: Transoesophageal echocardiography.
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echocardiogram (p¼ 0.75) and oesophago-gastroduo-
denoscopy (OGD, p¼ 0.66).

For those procedures where a significant associ-
ation was found between duration of fasting and the
presence or absence of a fasting guideline, we tested
for trend. A significant trend was found for abdom-
inal surgery (p¼ 0.002), non-abdominal surgery
(p¼ 0.016) and radiology (p¼ 0.015). Before abdom-
inal surgery, most patients were fasted for 6 h or less
(87%) in the presence of a guideline compared to
most being fasted 6 h or more (79%) without a guide-
line. A similar pattern was observed for non-
abdominal surgery where 82% were fasted up to 6 h
if there was a guideline compared to just over half
(58%) for 6 h or more. Finally, for radiological pro-
cedures, 72% of patients in the guidelines group were
fasted for less than 1 h, compared to 80% being fasted
for up to 4 h in the non-guideline group. Fasting prior
to extubation was predominately for 4 to 6 h irrespect-
ive of whether the ICU had a guideline or not, 72% in
the guideline group versus 67% without. A similar
trend was observed with tracheostomy with 71% of
fasting being within 4 to 6 h with a guideline versus
74% without. As guidelines for fasting of EN in crit-
ically ill patients do not exist, we can compare our
findings to national guidelines for preoperative
orally fed patients.11 The number of units that
stated following recommendation of 6 h was similar
between those with guidelines and not and consistent
for all procedures (Table 1). For example, for extuba-
tion, this was 26% with and 29% without guidelines,
and for non-abdominal surgery, it was 41% with and
35% without.

Despite having fasting guidelines, respondents
reported that these were not always adhered to
(Figure 1). The reported mean compliance for all pro-
cedures was 66%, and the noncompliance was
reported for every procedure. Fasting for non-abdom-
inal procedures had the lowest reported compliance,
where set times were only followed 55% of the time.
Where guidelines were not present, the intensivists

(Figure 2) made most fasting decisions, for example,
79% of extubation and 80% of tracheostomy fasting
decisions. Surgeons were most likely to set fasting
times before abdominal surgery (52%), and gastro-
enterologists most likely to advise on fasting prior
to OGD (47%).

Factors influencing fasting

Participants were asked to state the maximum GRVs
their unit used as a measure of gastric emptying. The
size of GRV varied between units ranging from 200 to
500ml. The most commonly reported volume was
400ml, observed in 27%. When asked if the patients’
gastric emptying over the last 24 h influenced fasting
practices, only 22 units (13%) affirmed, indicating
that they would fast a patient with high GRVs
for longer. There was no significant difference
between those with and without a guideline in terms
of allowing enteral clear fluids and enteral medica-
tions during fasting periods. Enteral clear fluids
were not regularly given during fasting (30%),
whereas enteral medications were given in 68% of
units. Most units (over 80%) did not undertake
catch up or volume-based feeding. If it was per-
formed, it was more likely to occur following non-
abdominal surgery (19%) and tracheostomy (19%)
and least likely to occur after abdominal surgery
(11%). There was no significant difference in whether
catch up feeding was undertaken between those with
and without a guideline.

Qualitative analysis of respondent’s comments

The four main themes that emerged were ‘variation’,
‘unforeseen circumstances’, ‘future strategies’ and
‘guideline issues’ (see Table 2).

Variation was the most commonly occurring theme
with decision makers frequently reported as the
reason. This inconsistent approach caused frustration
amongst staff. The patient’s clinical state, resources

Figure 1. Adherence to fasting guidelines.

Surgery: non-abdominal surgery; Radiology: radiological procedures; TOE: Transoesophageal echocardiogram; OGD: Oesophago-

gastroduodenoscopy.
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available and unpredictability of ICU environment
were also described as causes.

Unforeseen circumstances were reported since
unplanned procedures frequently occurred and
planned procedures did not always run to time.
Extubation was commonly stated as being particu-
larly unpredictable and consequently the usual fasting
practice was not always possible.

Future strategies were planned by respondents fol-
lowing completion of the survey. Teams had high-
lighted areas for improvement and the need for
specific fasting guidelines. Units reported considering
future strategies to help improve EN delivery and to
decrease unnecessary long periods of fasting.

Guideline issues were observed in the units that had
their own fasting guidelines, for example, problems
with non-compliance and barriers to adoption.

Discussion

We report the most detailed description of fasting
practices in adult UK ICUs to date. One of the
strengths of this survey is its combination of quanti-
tative data and descriptive responses, which enhance
the results providing useful insights in to real fasting
practices. Respondents described that fasting times
are highly varied for a number of different scheduled
procedures as also reported by Schneider et al.17

However, the low response rate in the American
study means the results are highly prone to selection
bias. Conversely, our survey, which was completed by

72% of all UK ICUs, has low bias and is representa-
tive of UK practice. The high response rate observed
is likely a result of the robust methods used, which
included the questionnaire being emailed to a named
person, easy online access and follow-up emails and
telephone calls made. However, Schneider et al. used
a paper-based questionnaire that was sent out which
required respondents to return via mail and no follow-
up undertaken.

Dietetic workforce

The mean dietetic staffing level was below the
national recommendations for 0.05–0.10 WTE per
bed.18 The results suggest that the greater the involve-
ment of the dietitian (equal to or greater than 0.05
WTE) on the ICU, the more influence they may
have on the presence of a guideline.

Differences between guideline and no guideline

Reported fasting times were shorter for abdominal
surgery, non-abdominal surgery and radiological pro-
cedures if a guideline was present. Two of the most
frequently stated reasons for fasting, namely extuba-
tion and tracheostomy,12 saw no differences in fasting
times between the guidelines group and non-guide-
lines. It is possible that these procedures are perceived
as higher risk for aspiration and therefore intensivists
are more reluctant to decrease fasting times, prefer-
ring to stick to the national recommendation of 6 h.11

Figure 2. Decision makers in the absence of a guideline. Others: cardiology, respiratory, cardiothoracic.
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In contrast procedures that do not involve manipula-
tion of the airway, in an already intubated patient,
such as surgery and radiological procedures may be
viewed as lower risk and therefore clinicians are more
likely to allow a shorter fast. Also the longer fasting
times seen both with and without a guideline for
airway management could be attributed to the
nature of these procedures in that they are compara-
tively less predictable and are not given the same allo-
cated timeslots as surgical and radiological
procedures more frequently are. This could result in
airway management procedures being more difficult
to set specified fasting times for, making them more
susceptible to variation in fasting practices as high-
lighted in Table 2.

Factors influencing fasting

Considerable variation in fasting practices was
described in those units without fasting guidelines.
Respondents reported that individual ICU consult-
ants were requesting that patients were fasted based
on individual opinion and clinical experience.
Comments provided describe ICU fasting advice con-
flicting with recommendations from theatre staff,
causing frustration among ICU staff. Responders
from units with guidelines stated that emergencies
and unplanned procedures took place, causing
delays, extending fasting times and contributing to
nutritional deficits. Due to the lack of evidence and
guidelines, there was considerable interest expressed

Table 2. Coding framework for qualitative analysis and responses.

Coding framework Summary Quotes

Variation The most commonly occurring theme.

Decision maker frequently mentioned as a

cause of variation in fasting practices.

Other factors Inc. patient’s clinical state,

resources available, unpredictability of ICU

environment

Inconsistent approaches can be cause of

frustration amongst staff

‘fasting times are dependent on patient condition and

clinician in charge’

‘Some consultants prefer no fasting, whereas others fast

from midnight. Nurses tend to fast from midnight

unless told otherwise’

‘Fasting decisions are often made by the consultant but

the length of fasting is determined by the nurses.

Different nurses reported they would fast for different

amounts of time’

‘We find that for many procedures consultant opinions

differ; feeds will be turned off from midnight but with

no known time for the procedure to take place’

‘inconsistency of approach by theatre staff drives me

mad’

Unforeseen

circumstances

Not all ICU procedures can be planned and

not all that are planned run to time

Therefore, not able to fast as the usual

practice

Extubation reported as particularly

unpredictable

Fasting times extended when delays,

cancellations, poor planning and

emergencies occur

Therefore, difficult for participants to estimate

fasting times

‘Extubation is the worst culprit in our unit. It’s very hard

to accurately guess when the patient is ready for

extubation and invariably is longer than the allocated

4 hours’

‘some patients can go 12 hours without feed due to

delays in extubation or tracheostomy placement’

‘Often multiple delays for procedures leading to patients

being fasted from midnight but no intervention until

late in the afternoon’

‘For emergency procedures fasting times would be much

less and may involve aspiration of gastric contents

prior to procedure’

Future strategies Respondents commented that completing the

survey highlighted areas for improvement

and the need for guidelines

Units are considering strategies to improve

EN delivery, to decrease prolonged periods

of fasting

‘By carrying out this survey it has uncovered that nurses

and physio’s are routinely pausing feed to turn &

reposition patients. We are now challenging this

practice’

‘I am now auditing our practices and in 3 patients enteral

feed was stopped for over 40 hours’

‘considering implementing catch up feeding’

‘all consultants agreed it would be useful to have formal

guidance on fasting’

Guideline issues Lack of evidence to support fasting guidelines

is seen as a barrier to adopting them

Units with guidelines reported they were not

always followed

‘the lack of guidelines (evidence based or otherwise) leads

to cautionary fasting even in patients whose GRVs

have been max 20mls for days’

‘even though we have guidance some consultants give

different instructions’

‘Our lead consultant says it’s a balancing safety vs.

avoiding excessive fasting times.’
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in developing some degree of national
standardisation.

Although recent guidelines question the appropri-
ateness of GRVs as a measure of gastric emptying,5

99% of units still use it. Only 13% of units consider
GRVs when deciding on fasting times. Some
described it not making a difference as the nasogastric
tube is routinely aspirated prior to the procedure,
while others had not considered it before. The major-
ity of units continue with enteral medications during
fasting but do not allow enteral clear fluids despite
guidelines advocating clear fluids up until 2 h before
anaesthesia.11 Catch up feeding was uncommon des-
pite being advocated for improving EN delivery.5,19,21

Many described wanting to implement it.
Three aspects require further work. First, we need

to understand reasons for variation in fasting decision
making, including whether the presence of guidelines
reduces variation. Second, there is a need to develop
expert consensus statements on fasting for ICUs to
guide clinical practice. This could focus on creating
a pragmatic approach considering the risks and bene-
fits of continuing EN right up until procedures com-
mence. Third, more research is needed to ascertain if
different procedures and patient conditions necessi-
tate different fasting times.

Limitations

There are limitations of this study. First, although the
overall response rate of 72% is high, the fasting prac-
tices for 28% of units are unaccounted for. This may
limit the generalisability of our results despite the rela-
tively low risk of reporting bias. Second, we asked
respondents to state and comment on compliance of
guidelines rather than measuring it. This can open up
the results to reporter bias. In ICUs where dietitians
were not so familiar with unit fasting practices, and
those units with no guidelines, the dietitian complet-
ing the survey discussed fasting practices with their
intensivists and lead nurses. These respondents
reported average figures, because standardised fasting
approaches were not used on these units and therefore
these represent an estimate.

Conclusions

In this comprehensive survey of national practice, we
demonstrate that fasting times are varied and incon-
sistent, often leading to reported frustration for staff
and long fasting times for patients, which may lead to
under-delivery of EN. Where guidelines were present,
fasting was significantly shorter for surgery and radio-
logical procedures. However, for airway procedures
such as extubation and tracheostomy, fasting times
were similar between all units irrespective of the pres-
ence of a guideline. More dietetic input was associated
with increased likelihood of the unit having a fasting
guideline.

Authors contributions

ES conceived and designed the study.MT informed the study

design, performed the statistical analysis and interpretation,
provided supervision and critically revised the manuscript
for publication. ES, CP, RJ, WB, TL, BJ, EON and SH con-

ducted the study, undertook data acquisition and prepared
the manuscript. RJ and WB performed the qualitative ana-
lysis. All authors read and approved the final manuscript.

Acknowledgments

The authors would like to thank all the UK critical care
dietitians and their teams who completed the survey and
participated in the study.

Declaration of conflicting interests

The author(s) declared the following potential conflicts of
interest with respect to the research, authorship, and/or
publication of this article: ES has received honoraria for

lectures and reimbursement of travel expenses from
Fresenius Kabi and Baxter. BJ has received sponsorship
from Nestle to support conference attendance. CP has
received honoraria for lectures from Fresenius Kabi. EON

received sponsorship from Nestle and Fresenius Kabi to
support conference attendance. WB has received sponsor-
ship from BBraun to support conference attendance.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Ethical approval

The study was considered a service improvement project
and therefore ethical approval was not required nor
approval by the local research and development service at
Imperial College Healthcare NHS Trust.

Patient consent

No consent was required, as this study did not include
patients. By completing the survey, participants agreed to
take place and for their responses to be used.

References

1. Elke G, Wang M, Weiler N, et al. Close to recommended
caloric and protein intake by enteral nutrition is asso-

ciated with better clinical outcome of critically ill septic
patients: secondary analysis of a large international
nutrition database. Crit Care 2014; 18: 1.

2. Nicolo M, Heyland DK, Chittams J, et al. Clinical out-
comes related to protein delivery in a critically ill popu-
lation a multicenter, multinational observation study.
J Parenter Enteral Nutr 2016; 40: 45–51.

3. Singer P, Anbar R, Cohen J, et al. The tight calorie con-
trol study (TICACOS): a prospective, randomized, con-
trolled pilot study of nutritional support in critically ill

patients. Intensive Care Med 2011; 37: 601–609.
4. Villet S, Chiolero RL, Bollmann MD, et al. Negative

impact of hypocaloric feeding and energy balance on clin-

ical outcome in ICUpatients.Clin Nutr 2005; 24: 502–509.
5. McClave SA, Taylor BE, Martindale RG, et al.

Guidelines for the provision and assessment of nutrition
support therapy in the adult critically ill patient Society

194 Journal of the Intensive Care Society 19(3)



of Critical Care Medicine (SCCM) and American
Society for Parenteral and Enteral Nutrition
(ASPEN). J Parenter Enteral Nutr 2016; 40: 159–211.

6. Uozumi M, Sanui M, Komuro T, et al. Interruption of
enteral nutrition in the intensive care unit: a single-
center survey. J Intensive Care 2017; 5: 52.

7. Kozeniecki M, McAndrew N, and Patel JJ. Process-
related barriers to optimizing enteral nutrition in a ter-
tiary medical intensive care unit. Nutr Clin Pract 2015;

31: 80–85.
8. Stewart ML. Interruptions in enteral nutrition delivery

in critically ill patients and recommendations for clin-
ical practice. Crit Care Nurse 2014; 34: 14–22.

9. American Society of Anesthesiologists Committee.
Practice guidelines for preoperative fasting and the
use of pharmacologic agents to reduce the risk of pul-

monary aspiration: application to healthy patients
undergoing elective procedures: an updated report by
the American Society of Anesthesiologists Committee

on Standards and Practice Parameters. Anesthesiology
2011; 114: 495–511.

10. Merchant R, Chartrand D, Dain S, et al. Guidelines to

the practice of anesthesia-revised edition 2014. Can J
Anesth 2014; 61: 46–71.

11. Smith I, Kranke P, Murat I, et al. Perioperative fasting
in adults and children: guidelines from the European

Society of Anaesthesiology. Eur J Anaesthesiol 2011;
28: 556–569.

12. Segaran E, Barker I, and Hartle A. Optimising enteral

nutrition in critically ill patients by reducing fasting
times. J Intensive Care Soc 2016; 17: 38–43.

13. Gonik N, Tassler A, Ow TJ, et al. Randomized con-

trolled trial assessing the feasibility of shortened fasts in

intubated ICU patients undergoing tracheotomy.
Otolaryngol Head Neck Surg 2016; 154: 87–93.

14. Hartl T, Anderson D, and Levi J. Safety of a no-fast

protocol for tracheotomy in critical care. Can J Surg
2015; 58: 69–70.

15. Parent BA, Mandell SP, Maier RV, et al. Safety of

minimizing preoperative starvation in critically ill and
intubated trauma patients. J Trauma Acute Care Surg
2016; 80: 957–963.

16. Pousman RM, Pepper C, Pandharipande P, et al.
Feasibility of implementing a reduced fasting protocol
for critically ill trauma patients undergoing operative
and nonoperative procedures. J Parenter Enteral Nutr

2009; 33: 176–180.
17. Schneider JA, Lee YJ, Grubb WR, et al. Institutional

practices of withholding enteral feeding from intubated

patients. Crit Care Med 2009; 37: 2299–2302.
18. Masterson G, and Baudouin S. General Provision of

Intensive Care Services 2015. J Intensive Care Soc

2015; 16: 9–10.
19. Heyland DK, Cahill NE, Dhaliwal R, et al. Enhanced

protein-energy provision via the enteral route in critic-

ally ill patients: a single center feasibility trial of the
PEP uP protocol. Crit Care 2010; 14: 1.

20. Miles MB, and Huberman AM. Qualitative data analysis:
An expanded sourcebook. Thousand Oaks: Sage, 1994.

21. Heyland DK, Lemieux M, Shu L, et al. What is ‘‘best
achievable’’ practice in implementing the enhanced pro-
tein-energy provision via the enteral route feeding

protocol in intensive care units in the United States?
Results of a multicenter, quality improvement collab-
orative. J Parenter Enteral Nutr, Epub ahead of print 1

October 2016. DOI: 10.1177/0148607116673301.

Segaran et al. 195


