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Background: Prolonged fasting increases organic response to trauma. This multicenter study
investigated the gap between the prescribed and the actual preoperative fasting times in Brazilian
hospitals and factors associated with this gap.

Methods: Patients (18-90-years-old) who underwent elective operations between August 2011
and September 2012 were included in the study. The actual and prescribed times for fasting
were collected and correlated with sex, age, surgical disease (malignancies or benign disease),
operation type, American Society of Anesthesiologists score, type of hospital (public or private),
and nutritional status.

Results: A total of 3,715 patients (58.1% females) with a median age of 49 (18-94) years from
16 Brazilian hospitals entered the study. The median (range) preoperative fasting time was
12 (2-216) hours, and fasting time was longer (P<<0.001) in hospitals using a traditional fasting
protocol (13 [6-216] hours) than in others that had adopted new guidelines (8 [2—48] hours).
Almost 80% (n=2,962) of the patients were operated on after 8 or more hours of fasting and
46.2% (n=1,718) after more than 12 hours. Prolonged fasting was not associated with physical
score, age, sex, type of surgery, or type of hospital. Patients operated on due to a benign disease
had an extended duration of preoperative fasting.

Conclusion: Actual preoperative fasting time is significantly longer than prescribed fasting
time in Brazilian hospitals. Most of these hospitals still adopt traditional rather than modern
fasting guidelines. All patients are at risk of long periods of fasting, especially those in hospitals
that follow traditional practices.

Keywords: preoperative fasting, preoperative care, multicenter study, intraoperative
complications, guideline adherence, perioperative risk

Introduction

Preoperative fasting is mandatory for anesthetic induction. However, a concrete body of
evidence has demonstrated that prolonged preoperative fasting should be discouraged
in healthy patients undergoing elective surgery;' modern guidelines now recommend
clear liquids with or without carbohydrates to be taken up to 2 hours before induction
of general anesthesia.>*

These recommendations, however, are not followed by a vast number of hospitals;
traditional regimens such as nil per oral (NPO) after midnight or even 6—8 hours of total
fasting are imposed on most surgical patients. This long period of inconvenient fasting is
probably greater due to delays in the surgical theater, maximization of fasting by patients
thinking that it is healthy, and changes in daily operation schedules.’ The prolonged
fasting time for patients waiting to be operated on may compromise their metabolic
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conditioning and may trigger biochemical reactions that initiate
gluconeogenesis, lipolysis, and proteolysis.® As a result, insulin
resistance is established and, consequently, serum glucose
rises. This may contribute to an increased organic response to
trauma after the initiation of the surgical procedure.

We previously performed an audit over a period of 6 months
in one of the institutions included in the current study.” Before
changing the preoperative fasting protocol to 2 hours, we found
that the median fasting time was 16 hours and some patients
experienced up to 24 hours of fasting. We hypothesized that
other hospitals in Brazil would have similar figures. Thus, we
conducted this multicenter study aiming to investigate the gap
between the prescribed and the actual preoperative fasting time
in hospitals from different regions of Brazil. As a secondary
objective, we analyzed how the fasting period correlated with
some clinical and demographic characteristics of the sample.

Material and methods

The study was first approved by the Julio Muller Hospital
Research Ethics Committee and registered under number
697/CEP-HUJM/09. This study was conducted according to
the guidelines of the Declaration of Helsinki; all hospitals
involved and their respective Research Ethics Committees
approved all procedures involving human subjects/patients.
Our team of anesthesiologists and surgeons at Julio Muller
University Hospital designed the study protocol and received
and organized all information.

A total of 25 hospitals from different regions in Brazil
were invited by electronic mail to participate. In addition,
either a phone call or personal invitation was sent to a
member of the nutritional team at the hospital. Hospitals
were invited to participate if they were classified as general
institutions regardless of being public or private. In the
invitation letter, we stated the purpose of the study and the
study design, along with a datasheet containing the variables
to be collected. In each hospital, a local coordinator was
assigned to be responsible for the collection of the data. To
preserve the identity of the various participating hospitals, we
encoded everyone using Arabic numerals. However, every
local coordinator received the findings of his/her hospital
back from the study.

We included consecutive adult patients of both sexes
admitted to either general, spinal blockage, or combined
(general plus spinal blockage) anesthesia for elective
operations scheduled to be performed between August
2011 and September 2012. Patients with missing data on
actual preoperative fasting time or those who were operated
on under local anesthesia were excluded. The variables of

interest were sex, age, surgical disease that motivated the
operation (malignant or benign disease), operation type,
ASA (American Society of Anesthesiologists) physical
status score, nutritional status measured by SGA (subjective
global assessment), preoperative fasting time prescribed,
and preoperative fasting time executed. Preoperative fast-
ing time executed was defined as the time in hours from the
last meal received by the patient (“the patients answered the
question: when did you eat or drink your last meal before
surgery?”) to the time of the initiation of the anesthetic
procedure, as recorded on the anesthetic sheet. Hospitals
were divided according to their policies as either having a
traditional fasting protocol (6—8 hours for solids and clear
liquids) or a modern protocol (6—8 hours for solids and up to
2 hours for either clear liquids or carbohydrate beverages).
However, some patients in both types of hospitals received
the fasting orientation at the discretion of either the surgeon
or the anesthesiologist.

Statistical analysis

The chi-square test was used for comparisons of categorical
data. Continuous data were initially analyzed for homogene-
ity by the Levene test and for normality by the Kolmogorov—
Smirnov test. The Student’s #-test or Mann—Whitney test was
then applied accordingly. The data concerning the actual pre-
operative fasting time were presented as median, interquartile
range, and range rounded to the nearest whole number. All
tests were performed using SPSS version 11.0 (IBM Corpora-
tion, Armonk, NY, USA). Statistical significance was set at
the 5% probability level (P<<0.05).

Results

Of'the 25 invited hospitals, nine either did not reply or did not
send the datasheet before the deadline. Data were sent by 16
hospitals as shown in Table 1. These hospitals were located

Table | Actual preoperative fasting time (hours) according to
the type of the surgeries in 3,715 patients

Region or organ N Median (IQR) Range
Gastrointestinal 1,987 12 (5) 2-216
Abdominal wall* 589 13 (7) 2-27
Head and neck 298 9(8) 2-48
Gynecology 253 11 (5) 2-21
Urology 177 19 2-30
Soft tissue™* 128 9 (8) 2-20
Vascular 44 16 (4) 2-19
Pulmonary 14 17 (6) 2-20
Miscellaneous 225 12 (5) 2-28

Notes: *Herniorrhaphies; **muscle and skin resections.
Abbreviation: IQR, inter-quartile range.
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throughout Brazil, in nine of the 27 Brazilian States. The nine
non-participating hospitals were public hospitals from the
same regions of Brazil (four from the Southeast, three from
the South, one from the Northeast, and one from the North)
of the 16 that were included. Fourteen (87.5%) were public
hospitals and two (12.5%) were private. A total of 3,885
consecutive patients admitted to the hospital were enrolled,
and 170 were then excluded due to different reasons. Thus,
a total of 3,715 patients were included in the final analysis
(Figure 1). The median age was 49 (range 18-94) years and
2,157 (58.1%) were females.

Prescribed preoperative fasting time

Most of the hospitals (n=12, 75%) were still adopting a
traditional 68 hours fasting for solids and liquids or NPO
after midnight. Four (25%) hospitals, however, responded
that some patients at the discretion of either the surgeon or the
anesthesiologist received a more liberal protocol for fasting
(6-8 hours fasting for solids but clear liquids or carbohydrate-
enriched drinks up to 2—4 hours before anesthesia).

Actual preoperative fasting time

Only 12.8% (n=474) of the subjects were operated on after a
fasting period less than or equal to 6 hours. The vast major-
ity of the subjects (n=2,962; 79.7%) were operated on after
more than 8§ hours of fasting and 46.2% (n=1,718) after more
than 12 hours (Figure 2). The duration of preoperative fasting
according to the types of surgeries performed can be found in
Table 1. Gastrointestinal surgery was the most prevalent type
of operation followed by herniorrhaphies, head and neck sur-
geries, and gynecologic operations. Treatment of malignancies
was the reason for surgery in 1,208 (32.6%) subjects.

The distribution of the actual fasting times according
to the different hospitals is shown in Table 2. The median
preoperative fasting time was 12 (range 2-216) hours. This
time was greater (P<<0.001) in hospitals with 6—8 hours of
preoperative fasting protocol (traditional fasting protocol;
median =13 hours, range of 6216 hours) than in those that
had already adopted the new guidelines — 68 hours for solid
food and up to 2 hours for either clear fluids or carbohydrate

Eligible (n=3,885)

Excluded: (n=170)
Missing data: n=122
Local anesthesia: n=24
Age <18-years-old: n=24

Analyzed (n=3,715)

Figure | Flowchart of the study.
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1,000+

Number of cases

500
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>8-12 >12
Preoperative fasting interval (hours)

Figure 2 Distribution of cases according to actual preoperative fasting time interval.

drinks (modern fasting protocol; median =8 hours, range
of 2-48 hours) (Table 3). Cases with actual fasting time
greater or equal to 24 hours (n=52; 1.4%) were individually
checked out for reasons for such a prolonged fast. In most
cases, the scheduled surgery had been postponed to the next
day; the patient received an intravenous crystalloid volume
and remained in a fasting condition. One patient fasted for
216 hours. This patient had an obstruction in the esophagus
due to a carcinoma. He received only intravenous crystalloid
fluids during this period of time.

Table 3 presents the data pertaining to the actual preop-
erative fasting time findings according to various clinical

Table 2 Ascending median and range of preoperative fasting time
(hours) in 15 Brazilian hospitals

Hospital Region of Brazil N Median (IQR) Range
| Southeast 216 4(3) 2-16
2 Central West 118 4(7) 2-17
3 Southeast 432 8 (6) 4-24
4 Central West 469 9(9) 2-48
5 Southeast 146 11 (5) 2-25
6 Southeast 657 I (4) 4-35
7 Central West 681 13 (5) 2-26
8 Southeast 118 11 (5) 10-18
9 Southeast 96 13 (5) 4-216
10 North 295 14 (5) 6-38
I Southeast 147 15 (6) 10-24
12 South 36 15(7) 6-120
13 South 54 16 (8) 1048
14 South 208 16 (6) 5-32
15 North East 10 17 (6) 14-20
16 Southeast 32 17 (8) 8-25
Total 3,715 12 (6) 2-216

Note: Hospitals | to 4: modern preoperative fasting protocol; hospitals 5 to 16:
traditional preoperative fasting protocol.
Abbreviation: IQR, interquartile range.
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Table 3 Univariate analysis of various factors influencing
preoperative fasting time

Variable N Median (IQR) Range P-value

Sex
Male 1,558 12 (7) 2-216 0.39
Female 2,157 12 (6) 2-96

Nutritional status™*
Well-nourished 1,592 12 (8) 2-120 0.41
Malnourished 316 12 (8) 2-216

Disease™*
Cancer 1,208 I'1(6) 2-216 <0.001
Benign 2,492 12 (6) 2-120

ASA
1-2 1,741 12 (8) 2-216 0.63
34 156 11.5(7) 348

Age
>60 years 1,036 12 (7) 2-216 0.54
<60 years 2,679 12 (6) 2-120

Hospital
Public 2,912 12 (8) 2-216 0.94
Private 803 1.5 (4) 2-35

Protocol
Traditional 2,480 13 (5) 6-216 <0.001
Liberal 1,235 8 (8) 2-48

Notes: *Data from 1,908 patients; **data from 3,700 patients.

Abbreviations: IQR, inter-quartile range; ASA, American Society of

Anesthesiologists.

and demographic variables. Prolonged fasting time was not
associated with ASA physical score, age, sex, nutritional
status, or type of hospital. Patients who were operated on
either in hospitals with a traditional protocol of 6-8 hours
fasting or due to a benign disease had an extended duration
of preoperative fasting (Table 3).

Discussion
The overall results showed that in reality and in surgi-
cal practice, at least in Brazil, the actual preoperative
fasting is extended far beyond the programed period of
fasting. This phenomenon leads to a prolonged period of
preoperative fasting. In addition, our data clearly showed
that although the period of preoperative fasting is usually
greater than that prescribed, fasting is shorter in patients
receiving the new protocol of 2 hours fasting for carbo-
hydrate-enriched drinks. Similar to our findings, a survey
in Germany showed a mean fasting time of 15 hours for
solids in 784 participating patients.® As far as we know,
these findings are uncommonly reported. Investigators are
challenged to conduct similar studies to see if this finding
occurs in other countries.

Although nine of the 25 hospitals invited did not reply
or return a datasheet, we believe that the 16 hospitals in the
study are a representative sample of Brazil. The group of

non-participating hospitals are all public hospitals, and are
located in the same regions as the 16 that were included.

Prolonged preoperative fasting is quite uncomfortable and
harmful for patients. Prolonged fasting increases the sensa-
tion of thirst and hunger, as well as nausea, and it negatively
impacts the organic response to trauma. A number of random-
ized trials have shown that the ingestion of beverages contain-
ing carbohydrates 2 hours before the induction of anesthesia
alleviates these unpleasant symptoms, especially postopera-
tive nausea and vomiting.”!’ In addition, insulin resistance
after surgery is greater in patients subjected to operations
after prolonged fasting.!"'2 One study has shown that both
liver and muscle glycogen are depleted after 12 hours of
fasting but increase 2 hours after ingestion of beverages con-
taining carbohydrates.!* Recently, a meta-analysis showed
that the prescription of multimodal perioperative care that
included the abbreviation of preoperative fasting decreased
both postoperative infections and length of stay in colorectal
operations.'* In agreement with these findings, another meta-
analysis showed that prolonged fasting increases the length
of hospital stay after major operations.'

Our data showed that nearly 50% of the individuals
assessed underwent induction of anesthesia after more than
12 hours of fasting. Our findings suggest that a large number
of individuals may not be in their best metabolic fitness when
presenting for surgery. In this context, physiological studies
have clearly shown that after 12 hours of fasting, gluconeo-
genesis is already initiated and mitochondrial efficacy is
impaired, and as a result, adenosine triphosphate production
is decreased.'®

Improvement in communication between nurses, sur-
geons, and anesthesiologists is the best way to overcome
this enormous gap. This is especially important because
surgeries may be postponed, delayed, or even cancelled. As
aresult, this multi-professional work would lead to a reduced
preoperative fasting time.'¢

It is interesting to note that age, sex, type of operation, and
physical status did not influence the enormous gap between
prescribed and actual preoperative fasting times. Prolonged
fasting time was seen in all regions of the country; it did
not seem to be influenced by either the type of hospital or
by the nutritional status of the patients. Possible causes of
this inappropriate increase in fasting time include delays in
operations, changing schedules of operations, and an exten-
sion in the prescribed fasting time by patients believing that
this could improve their condition. Although we have not
collected data on it, we presume that patients scheduled for
the second or third operation of the day may have received
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the same orientation given to patient schedule for the first
operation of the day. Unfortunately, we do not have data to
support this speculation and thus further data are needed. Such
new information might suggest possible strategies for reducing
actual fasting times and areas for further study. An interesting
finding of this study was that patients with benign disease were
at increased risk of having a statistically significant prolonged
fasting time. One possible explanation for this finding is that in
most cases for benign disease operations in Brazil, patients are
admitted to the hospital on the same day of the operation and
they therefore start their fast at home. However, the clinical
repercussion of a difference of only 1 hour between benign
and malignant cases is probably not important. Further studies
are needed to explain these findings.

Reality and perception are often far apart in the practice
of medicine.'” Some studies have clearly shown that what we
think we are doing is far from what is really happening, due to
awrong perception of reality.!®!° Awareness of a perception—
reality gap in medical care is important when providing
continuing medical education and may significantly alter
behavior in beneficial ways for patient care.?’ The perceived
period of preoperative fasting among patients undergoing
surgery is hardly known. As an example, a Japanese study has
shown that a longer fasting period (approximately 12 hours)
than the ASA-recommended minimum period, is practiced in
anesthesia-teaching hospitals in that country.?! Our findings
have shown that an enormous gap exists even in hospitals that
were presumably following modern guidelines of preopera-
tive fasting. In this study, we hypothesized that there was an
enormous gap between the prescribed and actual preoperative
fasting times experienced by elective patients. Our findings
were in agreement with our hypothesis and showed a large
gap in preoperative fasting time. Thus, it seems important
at this point to know what it is happening in other hospitals
around the world.

Conclusion

On the basis of our findings, we conclude that actual preop-
erative fasting time is significantly longer than prescribed
fasting time in Brazilian hospitals. Most of the hospitals are
still adopting traditional rather than modern preoperative
fasting guidelines for their patients. It seems that all patients
are at risk, especially those undergoing surgery for benign
disease and under traditional preoperative fasting.
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