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IMPORTANCE Current fasting guidelines for procedures under anesthesia are poorly
implemented, leading to negative metabolic sequelae. Recent studies in children showed
support of liberal clear fluid intake; adult physiology can support clear fluid intake, but
implementation studies are lacking.

OBJECTIVE To evaluate the successfulness of implementation of a liberal clear fluid policy with
regard to fasting duration, well-being, and safety in adults scheduled for anesthesia.

DESIGN, SETTING, AND PARTICIPANTS This was a quality improvement study conducted from
January 2016 to July 2021 at a tertiary referral hospital in the Netherlands. Adults scheduled
for nonemergency procedures under anesthesia were included in the study. Patients
undergoing obstetrics procedures or those who were intubated preoperatively were
excluded.

INTERVENTIONS Stepwise introduction of a liberal fluid fasting policy, allowing for ingestion of
clear fluids until arrival at the operating room.

MAIN OUTCOMES AND MEASURES The primary outcome was change in fasting duration.
Secondary outcomes were patient well-being, measured as preoperative thirst, amount of
fluid ingested, postoperative nausea and vomiting (PONV), and administration of
antiemetics. Safety was measured as incidence of regurgitation and aspiration (pneumonia).

RESULTS Of the 76 451 patients (mean [SD] age, 56 [17] years; 39 530 male individuals [52%]
36 921) included in the study, 59 036 (78%) followed the standard policy, and 16 815 (22%)
followed the liberal policy. Time series analysis showed an estimated fasting duration
decrease of 3:07 hours (IQR, 1:36-7:22; P < .001) after implementation of the liberal policy.
Postimplementation median (IQR) fasting duration was 1:20 (0:48-2:24) hours. The incidence
of regurgitation changed from 18 (95% Cl, 14-21) to 24 (95% Cl, 17-32) in 10 000 patients, and
the incidence of aspiration changed from 1.7 (95% Cl, 0.6-2.7) to 2.4 (95% Cl, 0.5-4.7) in

10 000 patients. In the liberal policy, thirst feelings decreased (37% [4982 of 8615] vs 46%
[3373 of 7362]; P < .001). PONV incidence decreased from 10.6% (6339 of 59 636) to 9.4%
(1587 of 16 815; P < .001) and antiemetic administration decreased from 11.0% (6538 of

59 636) to 9.5% (1592 of 16 815; P < .001).

CONCLUSIONS AND RELEVANCE Results of this quality improvement study suggest that a
liberal fasting policy was associated with a clinically relevant reduction in fasting duration and
improved patient well-being with regard to preoperative thirst and PONV. Although a slightly
higher incidence of regurgitation could not be ruled out, wider implementation of such a
policy may be advocated as results are still within the clinically accepted risks margins.
Results suggest that surgical procedures in patients who drink clear fluids within 2 hours
before anticipated anesthesia should not be postponed or canceled.
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Liberal Fasting Policy Before Surgery and Fasting Duration, Patient Well-being, and Patient Safety

reoperative fasting is commonly implemented to mini-

mize the risk of aspiration in patients undergoing elec-

tive procedures under anesthesia. In adults, guide-
lines advise withholding solids for 6 hours and clear fluids for
2 hours before anesthesia. Studies have shown that guide-
line implementation is suboptimal: in many hospitals, pa-
tients still fast 5 to 6 hours for clear fluids, leading to negative
metabolic sequelae.?*1° Inadequate implementation is, among
other things, caused by fear of aspiration, anxiety, and loose
flexibility in operating room scheduling.” Although aspira-
tion can lead to aspiration pneumonia and even death, its
reported incidences are between 1 and 10 in 10 000 elective
procedures.® Recent studies, mainly in children, have shown
that reducing fluid fasting times results in flexible operating
room scheduling, reduced postoperative nausea and vomit-
ing (PONV) and better patient well-being, without increasing
aspiration risk.!41°

In response to these studies, European pediatric fasting
guidelines relaxed their recommendations to allow intake of clear
fluids until 1 hour before anesthesia.?°2? An international con-
sensus statement on procedural sedation advises liberal clear
fluid intake in adults considered at low risk for regurgitation.?*24
For adults scheduled for anesthesia, guidelines were not re-
laxed further, as there is limited supportive evidence available.
However, because the physiology of gastric emptying in chil-
dren and adults is comparable, a liberal fluid fasting policy in
adults would likely not be accompanied by an increased risk of
aspiration.’®2°28 Accordingly, recent editorials propose a lib-
eral fasting policy for clear fluids for adults, and some hospitals
have started implementation.?9-33
Based on these considerations, we implemented a liberal

fasting policy for clear fluids in adults scheduled for proce-
dures under anesthesia. This prospective study evaluated the
implementation of this liberal policy, by studying the change
in fasting duration. We also aimed to assess the safety of this
liberal fasting policy with regard to regurgitation and aspira-
tion. Finally, we studied if fasting duration was related to pa-
tient well-being (thirst and PONV).

Methods

Patient Selection and Fasting Policy

This was a prospective quality improvement study conducted
between January 2016 and July 2021 that included patients aged
18 years and older who were scheduled for elective or urgent pro-
cedures under anesthesia at the University Medical Center
Utrecht, a tertiary referral hospital in the Netherlands. We ex-
cluded patients scheduled for emergency surgery requiring in-
tervention within 8 hours, those with preoperative intubation,
and patients undergoing obstetric procedures. Race and ethnic-
ity are not part of the standard anesthesiology health record and
were therefore not available for this study. The University Medical
Center Utrecht Medical Research Ethics Committee waived the
need for informed consent because of the noninterventional na-
ture of the study. This study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines.
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Key Points

Question Is the implementation of a liberal fasting policy of clear
fluids before surgery associated with reduced fasting duration and
improved patient well-being and safety?

Findings This quality improvement study included 76 451
patients. After implementation of the liberal fasting policy, fasting
duration decreased.

Meaning Results suggest that a liberal fluid fasting policy was
successfully implemented.

In the standard fasting policy, clear fluids were allowed un-
til 2 hours before the start of anesthesia. Between 15 and 60 min-
utes before anesthesia, patients received 1 g of acetaminophen
with sips of water. In the implemented liberal policy, intake of
clear fluids was permitted until arrival in the operating room, with
a maximum of 1 glass per hour, and it was advised that the ac-
etaminophen be ingested with 1 glass of fluid. In patients with
a policy of nothing by mouth, no additional fasting policy was
advised. Even after implementation of the liberal policy, by pro-
tocol, we advised patients with a proven gastroparesis or previ-
ous aspiration to follow the prior, standard protocol. In both fast-
ing policies, patients were instructed to fast for solids for 6 hours.

Implementation of the Liberal Fasting Policy

Implementation of a new policy can be difficult.®® We there-
fore used a stepwise plan at 4 different locations in our hospital
where implementation of a new fasting policy was considered
increasingly difficult (eMethods and eTable 1 in the Supple-
ment). In June 2019, the liberal policy was implemented in the
first location and other patients in the hospital still followed the
old policy. Subsequent locations started implementation in
November 2019, June 2020, and September 2020. After
September 2020, all patients followed the liberal fasting policy.

Data Collection

All data were documented as part of standard care and ob-
tained from electronic medical records. Registration of thirst
and amount of fluid intake was implemented in June 2019. Data
regarding baseline characteristics, fasting duration, thirst, and
fluid ingestion were collected from the hospital medical rec-
ords (ChipSoft). Perioperative data regarding the occurrence
of regurgitation, aspiration, PONV, and antiemetics adminis-
tration were obtained from an Anesthesia Information
Management System (AIMS) (Anstat [Carepoint]). The AIMS
allows entering of free text, and also contains a critical inci-
dent reporting system to be filled out at the end of each case,
when a pop-up offers several choices from a standardized com-
puterized audit form, including aspiration as well as a free-
text box.3* If the pop-up is ignored, a reminder email is sent.
This consistently results in a 95% completion rate for inci-
dent reporting.3* Incident reports were searched for both the
standardized category aspiration as well as by a free-text search
for aspiration and regurgitation. Additionally, free-text rec-
ords within the AIMS were systematically searched for the key-
words aspiration, regurgitation, vomiting, bile, and food. Sub-
sequently, 2 authors (M.M. and T.H.K.) assessed the medical
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records of the patients with suspected regurgitation or aspi-
ration, to confirm the diagnosis of regurgitation or aspira-
tion. If the diagnosis of regurgitation was unclear, this was dis-
cussed until agreement. The medical records of patients with
suspected aspiration pneumonia were also assessed by an in-
dependent pulmonologist (E.C.H.) to adjudicate the diagno-
sis pneumonia.

Outcomes

The primary outcome was the fasting duration for clear flu-
ids, which was defined as the time between the last intake
of fluids (at least one-half glass or 75 mL) and the start of
anesthesia. Secondary outcomes were the incidence of
regurgitation, aspiration, aspiration pneumonia, preopera-
tive thirst, the amount of fluid ingested, the incidence of
PONYV, and administration of antiemetics in the recovery
room. eTable 2 in the Supplement describes the definitions
of the outcomes of regurgitation, aspiration, and aspiration
pneumonia. Thirst was defined by a 3-point numeric rating
scale (no, intermediate, very thirsty). The amount of
ingested fluid was defined as less than or equal to one-half
glass, 1 glass, or 2 or more glasses. One glass contained
approximately 150 mL.

Sample Size

Ideally in studying implementation of an intervention with a
risk for potential harm, a noninferiority analysis on the safety
outcome would be preferred, in this case, this would include
regurgitation and aspiration. However, because the inci-
dence of these safety outcomes is rare, the number of pa-
tients that would have had to be evaluated to test the nonin-
feriority with regard to safety was considered not feasible in
terms of time and costs. Because the historical estimated in-
cidence of regurgitation among patients scheduled in our hos-
pital between 2013 and 2017 was 7 in 10 000, a noninferiority
study taking this incidence into account would require inclu-
sion of more than 50 000 patients in the liberal policy and
would take a total of 5 years. We considered an implementa-
tion and evaluation cycle of 2 years to be optimal for success-
ful implementation, and this would include an estimated
15000 patients in the liberal fluid policy. This would provide
sufficient numbers for evaluation of the primary outcome, the
change in fasting time, and the secondary well-being out-
comes. It would also result in multiple cases of regurgitation,
allowing a reasonable estimate of the incidence of safety
outcomes.

Statistical Analysis

Baseline characteristics are presented as means, medians, or
percentages, where appropriate. Patients in the standard policy
group were compared with those in the new policy group, re-
gardless of the implementation location. Normality for con-
tinuous variables was checked by visualization of quantile-
quantile plots and histograms. Fasting duration was not
normally distributed, and these data were presented as me-
dians. The x? test for categorical variables and the t test or
Mann-Whitney U test for continuous variables were used to
compare groups where appropriate.
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Multiple variables showed missing data, with 26% of
the data on fasting duration missing. Missing data were
handled using multiple imputation using the mice library in
R (R Foundation for Statistical Computing), creating 20 im-
puted data sets. All analyses were conducted in the imputed
data sets and subsequently, estimates were pooled using the
Rubin rule (eTable 3 in the Supplement). Missing data on reg-
istration of thirst and ingested fluids were not imputed as col-
lection of these data started only after June 2019, resulting in
missing data of 23% (thirst) and 20% (ingested fluids) after June
2019 and of 100% before June 2019. As kidney function was
only measured for strict indications preoperatively, patients
with missing preoperative glomerular filtration rate were as-
sumed to be within normal ranges.

The association of the implementation of the liberal fast-
ing policy on median monthly fasting duration was analyzed
using an interrupted time series analysis. For this purpose, au-
toregressive integrated moving average (ARIMA) models were
created, with the different implementation dates as possible
outcome predictors.® Based on visualization of the observed
and fitted models, 2 extra predictors were added that ex-
plained abrupt changes in fasting duration due to implemen-
tation of new registration forms in June 2016 and February 2017
(eMethods in the Supplement). ARIMA (O, 0, 0) models were
tested, and the accuracies of the fitted models were checked
by visual inspection of the (partial) autocorrelation function
plots and were considered a good fit using the Ljung-Box Q test
(test for autocorrelation applied to the residuals of the fitted
model) and stationary R?. In addition to the ARIMA model fit-
ted on the full data set of combined locations, separate mod-
els were created for the different locations, as it was expected
that the success of implementation would differ across
locations.

Similar ARIMA models were constructed to assess the as-
sociation of the implementation of the liberal policy with the
secondary well-being outcomes. The incidences of regurgita-
tion, aspiration, and aspiration pneumonia were determined
for both periods after either the standard or the liberal policy,
and CIs were calculated using the 1-way analysis of variance
test. Adjusted analyses were not performed for the safety out-
comes, as the incidences of regurgitation and aspiration were
too low to make accurate ARIMA models or to make clinically
accurate risk estimations.

Further, a post hoc analysis was performed for the pri-
mary and secondary outcomes, excluding patients who un-
derwent urgent surgery or endoscopic procedures as these pro-
cedures were associated with a higher risk for regurgitation.
All P values were 2-sided, and statistical significance was set
as P < .05. The imputation model was constructed in R, ver-
sion 4.0.3 (R Core Team), and statistical analyses were per-
formed with SPSS, version 26.0 (IBM Corp).

. |
Results

Primary Outcome
Of the 76 451 patients (mean [SD] age, 56 [17] years; 39 530
male individuals [52%]; 36 921 female individuals [48%])
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Table 1. Baseline Characteristics Comparing Standard
and Liberal Fluid Policy

Table 1. Baseline Characteristics Comparing Standard
and Liberal Fluid Policy (continued)

Policy, patients, No. (%)

Policy, patients, No. (%)

Characteristic Standard Liberal Characteristic Standard Liberal
No. 59636 16815 Surgical specialty®
Age, mean (SD), y 57 (17) 56 (18) Group 1: airway manipulation without 7621 (13) 2529 (15)
Sex digestive tract involvement

Group 2: minor procedures without 8617 (14) 2073 (12)

Female 28449 (48) 8472 (51) airway or digestive tract involvement

Male 31187 (52) 8343 (49) Group 3: major procedures without 15100 (25) 4935 (29)
BMI, mean (SD)° 26 (5.0) 26(5.1) airway or digestive tract involvement

. : : Group 4: major procedures with 20567 (35) 5803 (35
Obesity” 11103 (19) 2082 (18) diges'iive trajct iﬁvolvement 69 69
Smoking® 11778 (20) 3143 (19) Group 5: endoscopy of digestive tract 7731 (13) 1475 (8.8)

d
GCCHORLEE el sz Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass
History index; GFR, glomerular filtration rate; PONV, postoperative nausea and
Diabetes® 7407 (12) 2139 (13) vomiting.
Kidney failure® 1336 (2.2) 323(0.22) 2 Calculated as weight in kilograms divided by height in meters squared.
b . )
GFR, mean (SD), mL/min 84 (26) 88 (27) Obesity was defined as a BMI of 30 or greater.
ASA classification? € Smoking was defined as currently smoking.
d ) - .

1 9693 (16) 2395 (14) Alcohol use was defined as drinking any alcohol daily.

) 29088 (49) 7810 (46) Diabetes included patients with oral antidiabetics and/or insulin.

>3 20855 (35) 6610 (40) f Kidney failure is defined as a GFR less than 30 mL/min.

o 8 ASA classification is physical status according to American Society of
Urgent surgery' 3699 (6.2) 1009 (6.0) Anesthesiology
Motion sickness/previous PONV 12618 (21) 3253 (19)  Urgent surgery was defined as needing surgery between 8 and 24 hours.
Apfel criteria (0-3)' " The Apfel criteria: patients got 1 point for a positive score on each of the
0 21986 (37) 6003 (36) following items: female sex, smoking, previous motion sickness/PONV;
1 23995 (40) 7108 (42) possible score O to 3.
j . . .

2 12115 (20) 3350 (20) Inclu‘ded antlemetlcs_are qndansetron, droperidol, dexamethasone,

continuous propofol infusion.

3 - - — LSS S “Surgical specialties were grouped based on potential for airway manipulation
No. of ant|—_emeE|cs administered 16815 by the surgeon, potential for involvement of the digestive tract, and
intraoperatively classification as minor vs major surgery (group 1, otorhinolaryngology,

0 18584 (31) 3660 (22) maxillary surgery, bronchoscopy by pulmonologists; group 2, interventional

1 29 496 (49) 7998 (47) cardiology, complex pain procedures, interventional radiology,

) 9101 (15) 3817 (23) eIectrocon\{uIS|ve therapy; group 3, neurosurgery, ort_hopedlcs, plastic and

reconstructive surgery, ophthalmology; group 4, cardiothoracic surgery,

2 2488 (4.1) 1340 (8.0) general surgery, gynecology, urology, vascular surgery; group 5, endoscopic
Anesthesia technique procedures of the digestive tract).

General 39769 (67) 12299 (73)

General + locoregional 2600 (4.4) 664 (3.9) . A .

- . was less successful in patients undergoing procedures at

Locoregional anesthesia only 3224 (5.4) 841 (5.0) . . . . .

dural sed 1387 (0 2862 remote locations, with postimplementation median (IQR)

P ti 1 7 17 . . .

roc_e urat secation : @22) an fasting times of 2:24 (1:16-4:49) hours (Figure 1). The

Mon't‘)'md awake anesthesia care 656 (1.1) 150(09) ARIMA models showed that implementation of the new
Anesthesia depth fasting policy across the different locations explained the

Gaiarel e l2eEz overall decrease in fasting duration (estimated change of

Procedural sedation 13387 (22) 2862 (17) 2:24 hours; P < .001; stationary R? = 0.996; LJung-Box Q =

Awake procedure 3880 (6.5) 991 (5.9) 0.692) (Figure 1). Analysis per location showed that the

(continued) ~ implementation outcome was largest in ambulatory care

included in the study, 59 036 (78%) followed the standard
fasting policy, and 16 815 (22%) followed the liberal policy
(Table 1). After implementation of the liberal fasting policy,
overall median (IQR) fasting time decreased significantly
from 3:07 (1:36-7:22) hours to 1:20 (0:48-2:24) hours
(P < .001). The 75th percentile decreased from 7:22 hours to
2:24 hours. Implementation was most successful in ambula-
tory surgery patients, leading to median (IQR) fasting times
of 44:00 (29:00-135:00) minutes, whereas implementation

jamasurgery.com

(estimated change 3:08 hours; P < .001) and smallest at
remote locations (estimated change of 0:41 hours; P < .001)
(Figure 1). Implementation of the liberal fasting policy at the
ambulatory location already reduced fasting duration at the
inpatient care locations before it was implemented there.

Safety Outcome

In total, 146 patients (0.2%) regurgitated (Figure 2). The inci-
dence of regurgitation was 24 (95% CI, 17-32) in 10 000 pa-
tients in the liberal policy group, compared with 18 (95% CI,
14-21) in 10 000 patients in the standard policy group (Table 2).
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Figure 1. Autoregressive Integrated Moving Average Models for Observed and Fitted Median Fasting Duration Over Time
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The vertical lines denote changes in policy or registration, and these moments liberal fluid policy in the inpatient minor surgery area (location 2). Step 5 (June
were used as predictors. Step 1(June 2016) is the change in registration forms 2020) denotes implementation of the liberal fluid policy in the inpatient major
in the remote locations, leading to better registration of glasses of fluid surgery area (location 3). Step 6 (September 2020) denotes implementation of
ingested. Step 2 (February 2017) is the change in registration forms in the the liberal fluid policy in the remote locations (location 4). The change in fasting
operating rooms, leading to better registration of glasses of fluid ingested. Step duration over time is shown for total study population (A), location 1(B),
3 (June 2019) denotes implementation of the liberal fluid policy in ambulatory location 2 (C), location 3 (D), and location 4 (E).
surgery (location 1). Step 4 (November 2019) denotes implementation of the
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Figure 2. Flowchart With Incidences of Regurgitation, Aspiration, and Aspiration Pneumonia

76451 Patients included

59636 Followed standard 16815 Followed liberal
fasting policy fasting policy
‘ 105 Regurgitated ‘ ‘ 41 Regurgitated ‘
10 Aspirated 17 Did not 78 Unknown 4 Aspirated 5 Did not 32 Unknown
aspirate aspiration aspirate aspiration
status status

3 Had aspiration pneumonia
6 Did not have aspiration pneumonia
1 Unknown

2 Had aspiration pneumonia
1 Did not have aspiration pneumonia
1 Unknown

Table 2. Primary and Secondary Outcomes as Compared Between the Standard and Liberal Fasting Policy

Policy, patient, No. (%)

Outcome Standard Liberal P value
No. 59636 16 815
Fasting duration, median (IQR), h:min 3:07 (1:36-7:22) 1:14 (0:48-2:24) <.001
Incidence
Of regurgitation 105 (0.18) 41(0.24) .09
Of aspiration
Yes 10 (0.017) 4(0.024)
Unknown 78 (0.13) 32(0.19) 17
No 59548 (99.9) 16779 (99.8)
Incidence of aspiration pneumonia 4(0.007) 3(0.018) .18
2 Percentages calculated based on
Phase of anesthesia during regurgitation® number of patients who
Induction 27/105 (26) 12/41 (29) regurgitated in the standard
Maintenance 61/105 (58) 23/41(56) 82 (n =105) and liberal policy (n = 41).
Emergence 17/105 (16) 6/41 (15) bg ‘E'Z?Sd‘;‘;“rt;m;:ppr°"imate'y150
Postoperative nausea and vomiting 6339 (10.6) 1587(9.4) <.001 < Data registration was available only
Use of antiemetics 6538 (11.0) 1592 (9.5) <.001 for patients scheduled after June
Ingestion of >1 glass® 3915/7888 (50) 10010/14 018 (71) <.001 2019, and percentages were
Preoperative thirst® 3373/7362 (46) 4982/8615 (37) <.001 calculated based on available

number of patients.

Patients who regurgitated were more frequently obese and
more often underwent urgent surgery or endoscopy, and the
majority regurgitated during maintenance of anesthesia
(eTable 4 in the Supplement). Of the 146 patients who regur-
gitated, 14 (9.6%) had a proven aspiration, 22 (15%) did not as-
pirate, and in 110 (75%), it was unknown if they had aspirated
(Figure 2). The incidence of aspiration in the liberal policy group
was 2.4 (95% CI, 0.5-4.7) in 10 000 patients as compared with
1.7 (95% CI, 0.6-2.7) in 10 000 patients in the standard policy
group (Table 2). Five of the 14 aspirating patients (36%) devel-
oped an aspiration pneumonia as adjudicated by pulmonolo-
gist E.C.H., and in 2 patients, this diagnosis was uncertain, but
the patients were classified as having an aspiration pneumo-
nia. Of these 7 patients with aspiration pneumonia, 3 fol-
lowed the liberal policy, and 4 followed the standard policy re-
sulting in an incidence of aspiration pneumonia of 1.8 (95% CI,
0.23-3.8)and 0.7 (95% CI, 0.01-1.3) in 10 000 patients, respec-
tively. The pneumonia contributed to a longer hospital stay in

jamasurgery.com

4 patients and may have contributed to death in 2 (eTable 5in
the Supplement).

Well-being Outcome

The reported PONV incidence was lower in the liberal policy
group, 9.4% (1587 of 16 815) vs 10.6% (6339 of 59 636; P < .001),
and patients received significantly less antiemetics in the lib-
eral policy group (9.5% [1592 of 16 815] vs 11.0% [6538 of
59636]; P < .001) (Table 2). The ARIMA models for PONV and
administration of antiemetics were less accurate (stationary
R? of 0.235 and 0.43 respectively, with LJung-Box Q tests of
0.492 and 0.775), and implementation of the liberal policy did
not explain decrease in PONV incidence and antiemetics ad-
ministration (Figure 3). Analysis per location showed that
implementation of the liberal fasting policy decreased anti-
emetic use in the ambulatory care location (estimated de-
crease 2.0%; P = 0.02). PONV incidence and antiemetics ad-
ministration decreased in the inpatient care location with
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Figure 3. Autoregressive Integrated Moving Average Model of Observed and Fitted Values

for Secondary Outcomes of Well-being
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minor surgery (estimated decrease 2.4%; P = .01 and 2.7%;
P = .02 respectively) but not in other locations.

Registration of thirst and amount of fluid intake started af-
ter June 2019 (n = 27 284). In the liberal policy group, 71% of
patients (10 010 of 14 018) drank 1 or more glasses of clear flu-
ids, and 37% (4982 of 8615) felt thirsty before surgery as com-
pared with 50% (3915 of 7888) and 46% (3373 of 7362), respec-
tively, in the standard policy group (P < .001) (Table 2). The
ARIMA models for thirst and fluid intake were accurate (sta-
tionary R? of 0.741and 0.904, respectively, with LJung-Box Q
tests of 0.001 and 0.938), and implementation of the fasting
policy could explain the decrease in thirst and increase in fluid
intake (Figure 3).

Post hoc Analyses

After excluding patients scheduled for endoscopy or under-
going urgent procedures, 14 334 of the 62 561 remaining pa-
tients (23%) followed the liberal policy (eTable 6 in the Supple-
ment). Median (IQR) fasting time in the liberal policy group was

JAMA Surgery March 2023 Volume 158, Number 3

1:14 (0:45-2:11) hours, compared with 2:54 (1:29-6:21) hours in
the standard policy group and, based on the ARIMA analyses,
could be explained by the stepwise implementation (eFigure
inthe Supplement). eTable 6 in the Supplement describes sec-
ondary outcomes with regard to well-being and safety. In both
policies, the incidences of regurgitation, aspiration, and aspi-
ration pneumonia were lower than in the total population. The
beneficial association of the liberal policy with well-being was
comparable to that of the total population.

|
Discussion

This was a quality improvement study of the implementation
of aliberal fasting policy that allowed adults scheduled for pro-
cedures under anesthesia to drink clear fluids until arrival in
the operating room. Time series analysis showed an associ-
ated estimated decrease in fasting duration of 3:07 hours to a
median postimplementation duration of 1:10 hours, and 75%
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of patients had a fasting duration of 2:24 hours or shorter, sug-
gesting implementation success. The liberal policy was asso-
ciated with improved patient well-being as patients felt less
thirsty. We also found a small decrease in PONV and antiemet-
ics administration in minor surgery. The incidence of regur-
gitation was 24 (95% CI, 17-32) in 10 000 patients after imple-
mentation, compared with 18 (95% CI, 14-21) in 10 000 patients
before implementation. Inferiority of the liberal policy with re-
gard to safety could not be ruled out.

Implication for Current Practices and Future Research
Current fasting policies advocated in guidelines are poorly
implemented in clinical practice.*!° This study offers a strat-
egy on the successful implementation of a preoperative fast-
ing policy (eMethods in the Supplement). In addition, our re-
sults add to the available literature that a liberal fluid policy is
associated with improved patient well-being. Furthermore, it
suggests that the risk of regurgitation and aspiration is likely
to be within clinically acceptable limits. At the very least, re-
sults suggest that surgery in patients who (accidentally) drink
clear fluids within 2 hours before anticipated anesthesia in-
duction in a standard fasting policy should no longer have their
procedures be postponed or canceled. Finally, as conducting
a randomized clinical trial comparing incidences of aspira-
tion between a standard and a liberal fasting fluid policy is chal-
lenging, we call for wider implementation of a liberal fluid
policy. If fasting duration, regurgitation, and aspiration are
monitored adequately and the results are shared, this may re-
sult in more accurate estimates of the incidence of aspiration
and regurgitation.

Regurgitation

Both in the standard and liberal policy, the incidence of regur-
gitation was higher than anticipated. The higher incidence
could be explained by better registration due to a Hawthorne
effect. Another contributing factor could be an increase in the
number of more complex procedures under procedural seda-
tion at the endoscopy department in our hospital. Because such
procedures may be painful and require higher doses of opi-
oids, these relatively often result in nausea with subsequent
regurgitation, which was suggested by our results showing a
higher incidence of regurgitation in endoscopic procedures.
Although higher than anticipated, our current incidence of re-
gurgitation matches the recent literature.'?”

The German prospective multicenter observational (NIKS)
study of 12 093 children evaluated the safety of a liberal fluid
policy.'” For children undergoing elective procedures after a
fasting duration of 2.3 hours, the reported incidence of regur-
gitation was 32 per 10 000 patients, which is higher than in our
study. No significantly higher incidence was observed in chil-
dren with a fasting duration of 1to 2 hours. A recent retrospec-
tive record study in 155 830 adults evaluated the standard 2
hours of fasting for clear fluids and reported an incidence of
regurgitation in elective anesthesia of 0.6 per 10 000 patients.'
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This incidence is lower than in our population and likely to be
attributed to the retrospective study design. The authors no-
ticed that some anesthesiologists considered regurgitation
without aspiration relatively innocent and were inclined not
to record this, leading to an underestimation. We used regur-
gitation as an outcome to evaluate the safety of our liberal
policy because its incidence is higher than aspiration and as-
piration pneumonia, making the safety estimates more
reliable.

Aspiration

Previously, the estimated incidence of aspiration was report-
edly between 1and 10 per 10 000 patients, which was consid-
ered to be an acceptable risk.!® In our study, the overall inci-
dence of aspiration was 1.8 per 10 000. The incidence of
aspiration was slightly higher in the liberal group compared
with the standard group. More recent studies also investi-
gated the incidence of aspiration, both in standard and lib-
eral fasting policies. In the prospective multicenter Anesthesia
Practice in Children Observational Trial (APRICOT) in chil-
dren, including elective and emergency procedures, the inci-
dence of aspiration was 9 per 10 000 patients.>® In the NIKS
study, the incidence of (suspected) aspiration in elective pro-
cedures was 8 per 10 000 patients, which is higher than in our
study. In a prospective study by McCracken and Montgomery
evaluating a liberal fasting policy in elective ambulatory sur-
gery in adults, the incidence of aspiration was 0.7 per 10 000.*

Strengths and Limitations

The major strength of this study was the successful imple-
mentation of a liberal fasting policy and adequate recording
of fasting duration, regurgitation, and aspiration. In addi-
tion, to our best knowledge, this was the largest study evalu-
ating a liberal fluid policy in adults. Our study also has some
limitations. It was underpowered to conclude on safety of the
liberal fasting protocol with regard to regurgitation and aspi-
ration. In addition, because of the observational design, re-
sidual confounding could not be ruled out.

. |
Conclusions

Results of this quality improvement study suggest that a lib-
eral fasting policy was associated with a clinically relevant re-
duction in fasting duration and improved patient well-being
with regard to preoperative thirstand PONV. Although a slightly
higher incidence of regurgitation could not be ruled out, wider
implementation of such a policy may be advocated, as results
are still within the clinically accepted risks margins. Results
suggest that surgical procedures in patients who drink clear
fluids within 2 hours before anticipated anesthesia should not
be postponed or canceled. To obtain definitive estimates on
safety outcomes, there is need for collaborative multicenter
studies evaluating a liberal fluid fasting policy.
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