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Background: Preoperative fasting time for food and clear liquid was recommended as 2 and 6 h to prevent
pulmonary aspiration. Prolonged fasting led to ketosis, hypotension, and patient discomfort. This study
aimed to investigate the actual duration of preoperative fasting in pediatric patients, its effects on hunger and
thirst, and factors that influence hunger and thirst.

Methods: This prospective observational study recruited participants aged 0-15 years who were scheduled
for elective surgery or for other procedures to be performed under general anesthesia in a tertiary care
center. All parents or participants were asked to report the fasting time for food and clear liquid. Participants
aged 7-15 years self-rated their degree of hunger and thirst using a 0-10 scale. For participants aged less than
7 years, parents were asked to rate their child’s degree of hunger based on the child’s behavior. Dextrose-
containing intravenous fluid administration and anesthesia start time were collected.

Results: Three hundred and nine participants were included. The overall median [interquartile range;
IQR] fasting duration for food and clear liquid was 11.1 h [IQR: 8.0, 14.0] and 10.0 h [IQR: 7.2, 12.5],
respectively. The overall median hunger and thirst score was 7 [IQR: 5, 9] and 5 [IQR: 0, 7.5], respectively.
High hunger score was reported in 76.4% of participants. There was no correlation between fasting time for
food and hunger score [Spearman’s rank correlation coefficient (Rho): -0.150, P=0.008], or between fasting
time for clear liquid and thirst score (Rho: 0.007, P=0.955). Zero to 2-year-old participants had a significantly
higher hunger score compared to older participants (P<0.001) and a higher proportion (80-90%) of high
hunger score regardless of anesthesia start time. Although dextrose-containing fluid was administered >10 mL/
kg, 85.7% of this group still reported high hunger score (P=0.008). Ninety percent of participants who had
anesthesia start time after 12:00 PM reported high hunger score (P=0.044).

Conclusions: The actual duration of preoperative fasting was found to be longer than the recommendation
for both food and liquid in pediatric surgical population. Younger age group and anesthesia start time in the
afternoon were factors associated with high hunger score.
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Introduction

General anesthesia including intravenous sedation impaired
protective airway reflex and put the patient at risk to
pulmonary aspiration (1,2). Even though the incidence of
pulmonary aspiration among children during anesthesia was
low (0.007-0.18%) (3-9), preoperative fasting is mandatory
for patient safety. According to the guideline from American
Society of Anesthesiologists (ASA) published in 2017, the
optimal preoperative fasting time prior to anesthesia was
recommended at least 2, 4, 6, and 8 h after consuming clear
liquid, breast milk, non-human formula milk, and fatty,
fried foods or meats, respectively (10). The preoperative
fasting guideline in children from European Society of
Anaesthesiology and Intensive Care published in 2022
reduced preoperative fasting time to only 1 h for clear fluid
and 3 h for breast milk to reduce patient discomfort (11).

The real-world fasting time reported in pediatric studies
after 2010 was unnecessarily prolonged especially for clear
liquid. The mean fasting times for food and clear liquid
were 7.8-14.0 h (12-24) and 2.3-12.3 h, respectively (13-24).
Multiple perioperative complications had been described
after extensive fasting such as hypotension after anesthesia
induction (25,26), ketosis (23), increased incidence of
postoperative nausea and vomiting (27), and patient
discomfort (16). Carbohydrate-rich drink was reported
to reduce hunger, thirst and anxiety in adults (28,29) but
not in pediatrics (30,31). However, dextrose-containing
intravenous fluid administration has not been investigated
to reduce hunger and thirst in children.

The primary objective of this study aimed to determine
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the actual duration of preoperative fasting in pediatric
patients. Secondary objectives were to examine the
relationship between actual fasting duration and patient
discomfort reported by hunger and thirst score. We
also explored other factors related to high hunger score.
We present the following article in accordance with
the STROBE reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-22-358/rc).

Methods

This prospective observational study was conducted at the
Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand during August 2019 to August
2020. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
protocol was approved by the Siriraj Institutional Review
Board (No. Si434/2019). Written informed consent was
taken from the parent(s) or legal guardian(s) of all included
participants. In addition, written informed assent was
obtained from participant who aged 7 years old and older.

This study included pediatric patients aged 0-15 years
who were scheduled for elective surgery or for other
investigational procedure to be performed under general
anesthesia. Participants were divided by age into one of
the following three groups: 0-2, 3-6, or 7-15 years. We
excluded patients who had to be fasted due to a surgical or
medical indication other than preoperative fasting, patients
with delayed development or neurological impairment,
children aged seven years or older who could not
communicate, and parents of children aged younger than
seven years who could not communicate.

Upon operating theatre arrival, all participants and their
parents were asked for the last time that the participant
ate food and/or drank clear liquid prior to surgery. For
participants aged 7-15 years, hunger score and thirst score
were self-rated using a 0-10 scale (0= feeling not hungry
or thirsty, 10= feeling extremely hungry or thirsty). Among
participants aged 0-6 years, the parents were asked to rate
the child’s hunger score based on the child’s behavior using
a 0-10 scale.

Primary outcome was actual fasting duration for food and
clear liquid. Secondary outcomes were (I) severity of patient
discomfort reported by hunger score and thirst score, and
(II) factors associated with high hunger score such as fasting
time, age, dextrose-containing fluid administration, and
anesthesia start time. Demographic data were collected
from the medical record. Dextrose-containing intravenous
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Figure 1 Flow diagram of the participant recruitment protocol.

fluid administration and anesthesia start time were recorded.
The volume of intravenous fluid was categorized as none,
<10 mL/kg, or >10 mL/kg. Anesthesia start time was
categorized into before 10:00 AM, 10:00-11:59 AM, or after
12:00 PM. Hunger score and thirst score were categorized
as low (0-4) or high (5-10). Unacceptably prolonged
fasting time was defined as a fasting period more than two
times the recommended fasting duration. Therefore, the
unacceptable fasting duration for food and clear liquid was
more than 12 and 4 h, respectively (22).

Sample size calculation

The sample size was calculated based on the clear liquid
preoperative fasting time mean = standard deviation (SD) of
6.3+4.5 h reported by Newton et 4/. (21). Assuming an SD
of 4.5 h, and a mean error of 0.5 h at the 95% confidence
level, a minimum sample size of 312 patients was required
in this study.

Statistical analysis

Descriptive statistics were used to summarize patient
characteristics. Categorical data are reported as number and
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percentage, and non-normally distributed continuous data
are given as median and interquartile range (IQR). Chi-
square test was used to compare the proportion of high
hunger and thirst scores between intravenous fluid status
and the time to start of anesthesia groups. One-way analysis
of variance (ANOVA) and independent-samples Kruskal-
Wallis test were used to compare the fasting time for food,
fasting time for clear fluid, and hunger score among three
age groups. Spearman’s Rho correlation coefficient was used
to measure the strength and direction of association between
fasting time for food and hunger score, and between fasting
time for clear liquid and thirst score. Pairwise comparisons
were adjusted by Bonferroni correction. A 2-sided P value
less than 0.05 was considered statistically significant for all
tests.

Results

This study included 320 participants. Eleven participants
aged 7-15 years who had delayed development were
excluded, resulting in 309 participants being included in
the final analysis. A flow diagram of participants is shown
in Figure 1. The median age [IQR] was 3.0 years [IQR: 1.2,
6.0] (range, 8 days to 15 years). Seventy-seven percent of
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Table 1 Patient demographic and clinical characteristics (N=309)

Characteristics n (%)
Age, years
0-2 133 (43.0)
3-6 106 (34.3)
7-15 70 (22.7)
Gender (male) 197 (63.8)
In-patient 178 (57.6)
Type of procedure
General surgery 174 (56.3)
Ophthalmology 69 (22.3)
Orthopedics 58 (18.8)
Others 8 (2.6)

study subjects were aged younger than seven years. Most
participants were scheduled for general surgery (56.3%),
as described in Table 1. There was no missing data to be
excluded from final analysis.

The median fasting time for food and clear liquid
was 11.1 h [IQR: 8.0, 14.0] and 10.0 h [IQR: 7.2, 12.5],
respectively. Fasting time for food and clear liquid by age
groups were described in Table 2. There were significant
differences in the fasting time for food and clear liquid
between age groups. The 0-2 years group had a significantly
shorter fasting time than the 2 older age groups (P<0.001).
An unacceptably prolonged fasting time for food and
clear liquid occurred in 106 (44.0%) and 295 (95.5%)
participants, respectively.

The median hunger score among all patients was
7.0 [IQR: 5.0, 9.0]. The hunger score by age groups were
presented in Table 2. High hunger score was reported in
236 (76.4%) participants. Among these three age groups,
the 0-2 years hunger score was significantly higher than
that in the two older groups (P=0.001), but no significant
difference was found between the 3-6 and 7-15 years
groups. There was no correlation between fasting time for
food and hunger score (Rho: -0.150, P=0.008) or fasting
time for clear liquid and thirst score (Rho: 0.007, P=0.955).
There was also no correlation between fasting time for food
and hunger score in participants who had anesthesia started
in the morning or in the afternoon (Rho: -0.188, P=0.002,
and Rho: -0.258, P=0.118), respectively.

One hundred and forty-seven (47.6%) participants
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received 5% dextrose intravenous fluid during the fasting
period (Table 3). The participants who received 5% dextrose
intravenous fluid preoperatively >10 mL/kg had a higher
proportion of high hunger score (85.7%) compared
to those who received no intravenous fluid (74.7%) or
less than 10 mL/kg of intravenous fluid administration
(63.3%) (P=0.008). Hunger score was not reduced by the
administration of dextrose-containing intravenous fluid
administration.

Most participants had anesthesia started in the morning
(87.7%). Participants who had anesthesia start time
after 12:00 PM had higher proportion (89.5%) of high
hunger score compared with the other group (P=0.044) as
described in Table 3. At the same anesthesia start time, the
younger age group had a higher proportion of high hunger
scores compared to the 2 older age groups (Figure 2). The
0-2 years group had a higher proportion (80-90%) of
high hunger scores at all anesthesia start times. The
7-15 years group whose anesthesia started in the morning
had a lower proportion (55%) of high hunger scores.
Regarding anesthesia starting in the afternoon, at least 85%
of participants in each age group had a high hunger score.

Discussion

We found median fasting times for food and clear liquid
of 11.1 and 10.0 h, respectively, which was extremely
prolonged compared with the 6 and 2 h recommended
by the practice guideline (10,32). We also reported a high
incidence of unacceptably prolonged fasting times (44%
for food, and 95.5% for clear liquid). Even though ASA
had revised preoperative fasting guideline since 2011 to
decrease fasting time for clear liquid from 6 to 2 h (32),
recent studies published after 2020 still reported prolonged
fasting times for food and clear liquid between 11-14 and
2-12 h (5,13-16,18,26), respectively. Pediatric studies
regarding preoperative fasting were described in Table 4
(13-24). Our prolonged fasting time for clear liquid was in
contrast to other studies that were successful in reducing
the mean fasting time for clear liquid to less than 4 h (17,21).
However, lengthy fasting times could be contributed by
several factors. Although the fasting time for food is at least
6 h prior to operation, it is not practical to wake the patient
up to eat during 2:00-3:00 AM on the morning of surgery.
Therefore, the fasting time for food is at least as long as
the duration of sleep. Decreasing the fasting time for clear
liquid is much easier and more practical to achieve, but it
has still not been widely implemented in routine practice.
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Table 2 Fasting times and hunger and thirst scores among all patients

Times and scores Total (N=309) 0-2 years (n=133) 3-6 years (n=106) 7-15 years (n=70) P value
Fasting time for food (h) 11.1[8.0, 14.0] 8.11[6.9, 10.5] 12.2 8.9, 14.6] 14.0[12.2, 16.0] <0.001*
Fasting time for clear liquid (h) 10.0[7.2, 12.5] 8.0[6.7, 10.3] 11.3[8.6, 13.9] 11.8[8.2, 13.5] <0.001*
Hunger score (0-10) 7.0[5.0,9.0] 7.0 [5.0, 10.0] 6.0 [4.9, 8.0] 5.0 [1.4, 10.0] 0.001*
Thirst score (0-10) 4510, 7.3] N/A N/A 4510, 7.3] N/A

Data presented as median and interquartile range. *, outcomes significantly different between children aged 0-2 years comparing to

3-6 years and 7-15 years. N/A, not applicable.

Table 3 Parameters associated with degree of hunger or thirst

Hunger score

Thirst score

Parameters
Total (N=309) Low (0-4) High (5-10) Total (N=70)  Low (0-4)  High (5-10)
Dextrose-containing fluid administration
None 162 (52.4) 41 (25.3) 121 (74.7) 29 (41.4) 17 (58.6) 12 (41.4)
<10 ml/kg 49 (15.9) 18 (36.7) 31 (63.3) 23 (32.9) 13 (56.5) 10 (43.5)
>10 mL/kg 98 (31.7) 14 (14.3) 84 (85.7) 18 (25.7) 5(27.8) 13 (72.2)
Anesthesia start time
Before 10:00 AM 161 (52.1) 46 (28.6) 115 (71.4) 34 (48.6) 18 (52.9) 16 (47.1)
10:00-11:59 AM 110 (35.6) 23 (20.9) 87 (79.1) 22 (31.4) 12 (54.5) 10 (45.5)
After 12:00 PM 38 (12.3) 4(10.5) 34 (89.5)* 14 (20.0) 5 (35.7) 9 (64.3)

Data presented as number (%). *, P=0.008 (chi-square test); **, P=0.044 (chi-square test).

Most physicians usually order the start of fasting 6-8 h prior
to operation regardless of solid or liquid status. In case there
was a change in surgical schedule, the fasted patient would
be ready to proceed in order to maximize the utilization
time of operating theatres. To solve this problem, intensive
communication and education among the anesthesiologists,
surgeons, nurses, and parents are required.

In the present study, the median fasting time for
food and clear liquid increased with age. However, the
0-2 years group still had the highest hunger score, and
it was significantly higher than in the 2 older groups.
Although the 0-2 years group was scheduled for surgery
as early as possible, most of them expressed distress
behavior that their parents rated as a high hunger score—
even in the first case of the day. Al-Robeye er al. (16)
studied preoperative fasting in children with a mean age of
8.3 years. They found that most children could cope well
with preoperative fasting, and only a tiny proportion
of patients rated extreme hunger. Our study also found
high hunger scores to be lowest in the 7-15 years group

© Translational Pediatrics. All rights reserved.

regardless of anesthesia start time.

In contrast to Engelhardt ez 2/. who reported a
statistically significant correlation between the severity of
hunger and the duration of fasting for solid food only in
children who had no food intake after midnight for morning
surgical schedule (r=0.92, P<0.001) (24), we were not able to
demonstrate the same association (Rho: -0.188, P=0.002).
However, this correlation was not found in children who
had food after midnight for afternoon surgical schedule
(r=0.57, P=0.32) (24). In addition, our study found that
patients with an afternoon surgical schedule had a higher
proportion of high hunger score (89.5%) compared to those
with a morning surgical schedule in all age groups (P=0.044).
This proportion was consistent with that reported by
Engelhardt ez al. who found severe hunger to be significantly
higher in patients who had food after midnight for afternoon
surgical schedule than in patients who had no food after
midnight for morning surgical schedule (69.3% vs. 45.8%,
P<0.001) (24). Therefore, the duration of fasting time that
occurs while the patient is awake is the main influencing

Transl Pediatr 2023;12(2):146-154 | https://dx.doi.org/10.21037/tp-22-358



Translational Pediatrics, Vol 12, No 2 February 2023

151

100 ~
90* 91 92 92 Anesthesia start time
] 86
" o 81 " [] Before 10.00 AM
5 1 ./ il [ 10.00-11.59 AM
O
n - 67
5 67 B After 12.00 PM
c
2 60 1 56 55
- 1 —
2
<
ks
g 40 A
©
€
[0]
<
[0}
a 20 A
0
Overall Age 0-2 years Age 3-6 years Age 7-15 years

Age groups
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(*, P=0.044).

Table 4 Literature review for recent studies in preoperative food and clear liquid fasting times among pediatric patients

Authors, year (reference) Country Participants Age (years) Food fasting time (h)  Clear liquid fasting time (h)
Assen et al., 2021 (13) Ethiopia 258 4.9+3.8 13.3+3.1 12.3+£3.2
Lietal., 2021 (14) China 211 4.4+3.7 12.9 9.3
Ozdemir et al., 2021 (15) Turkey 123 9.8+1.7 11.0£1.2 N/A
Al-Robeye et al., 2020 (16) UK 48 8.3+4.1 11.7+4.4 6.95.0
Beck et al., 2020 (17) Germany 12,093 5.2 [2.5,9.9] 14.0 [12.4, 15.7] 2.3[1.4,4.8]
Hajian et al., 2020 (18) Iran 50 6.6+1.9 13.4£3.0 9.3+3.1
Benouaz et al., 2018 (19) Algeria 1,003 5.2+3.7 6.9+4.2 N/A
Dolgun et al., 2017 (20) Turkey 332 N/AT 10.51 6.27
Newton et al., 2017 (21) UK 4,828 N/A N/A Pre: 6.3x4.5
Post: 3.1+2.3
Buller et al., 2016 (22) Australia 307 6.0+4.1 10.0+3.6 6.3+3.8
Dennhardt et al., 2015 (23) Germany 100 9.9+9.5 months 7.8+4.5 -
Engelhardt et al., 2011 (24) UK 1,350 7.7 [2.0, 16.0] 12:05 [00:45, 21:50] 07:57 [00:05, 20:50]

Data presented as mean plus/minus standard deviation or median and interquartile range. 1, 65% of participants were 0-3 years old. N/A,

not available.

factor, not the total duration of fasting time.
Dextrose-containing intravenous fluid administration was
assumed to alleviate hunger and thirst during a prolonged
fasting period. However, the present study found that those
who received preoperative intravenous fluid >10 mL/kg had
a significantly higher proportion of high hunger score when

© Translational Pediatrics. All rights reserved.

compared to the other 2 groups. This could be explained
by the longer fasting duration the patient experienced, the
higher amount of fluid the patient received. Furthermore,
there were no significant differences in thirst scores between
participants who received dextrose-containing intravenous
fluid. This result indicated that dextrose-containing
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intravenous fluid did not reduce preoperative hunger and
thirst in children.

Multiple strategies have been implemented to reduce
fasting time and attenuate patient discomfort from
prolonged fasting. A decrease in the clear fluid fasting time
to be closer to 2 h before surgery would reduce child thirst
and discomfort (33), and reduce the incidence of low blood
pressure after anesthesia induction (25,26). A consensus
statement from European pediatric anesthesiologist
societies allows children to drink up to 3 mL/kg until
1 h before surgery (34). Changing routine practice is not
easy, and it requires a multidisciplinary team approach
via a continuous quality improvement method. Newton
et al. (21) and Isserman et 4l. (35) increased the proportion
of less than 4 h clear fluid fasting from 19% to 72% and
20% to 63 %, respectively. Pediatric experience during
fasting should be addressed and can be improved. Not only
can the patient on the afternoon surgical list have breakfast,
but providing clear fluid with adequate calories (33)
combined with psychological distraction may reduce patient
discomfort and anxiety. Many distraction methods were
reported to be effective for reducing anxiety, including video
games, playing with children during anesthesia induction
(36,37). Swaddling (38), and 2% glucose (39) was shown
to reduce stress during wound dressing and heel prick for
blood collection procedures in neonates and infants.

Limitations

This study has some mentionable limitations. First, this
study did not explore other perioperative complications
such as ketosis and low blood pressure in relation to
fasting time. Second, hunger and thirst scores were rated
by different raters among age groups. Hunger score was
self-reported, but hunger score of participants aged below
7 years was interpreted from behavioral observation, and
then rated by the parents. The thirst score was self-rated
only in the 7-15 years group. Hunger and thirst score were
also subjective. Another limitation is that our study did not
compare the physician’s order with the actual fasting time.
Our fasting duration should be similar to national practice,
however, in the institution that specifically describes fasting
time for solid food and clear liquid might have shorter
fasting time for clear liquid.

Conclusions

The actual duration of preoperative fasting was found to be

© Translational Pediatrics. All rights reserved.

longer than the recommendation for both food and liquid
in pediatric surgical population. High hunger score was
reported in 76.4% of participants. Younger age group and
anesthesia start time in the afternoon were factors associated
with high hunger score.
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