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Abstract 

Background:  Despite well-defined recommendations, prolonged fasting times for clear fluids and solids are still 
common before elective surgery in adults. Extended fasting times may lead to discomfort, thirst, hunger and physi-
ological dysfunctions. Previous studies have shown that prolonged fasting times are frequently caused by patients 
being misinformed as well as inadequate implementation of the current guidelines by medical staff.

This study aimed to explore how long elective surgery patients fast in a German secondary care hospital before and 
after the introduction of an educational note for patients and re-training for the medical staff.

Methods:  A total of 1002 patients were enrolled in this prospective, non-randomised interventional study. According 
to the power calculation, in the first part of the study actual fasting times for clear fluids and solids were documented 
in 502 consecutive patients, verbally instructed as usual regarding the recommended fasting times for clear fluids (2 h) 
and solids (6 h). Subsequently, we implemented additionally to the verbal instruction a written educational note for 
the patients, including the recommended fasting times. Furthermore, the medical staff was re-trained regarding the 
fasting times using emails, newsletters and employee meetings. Thereafter, another 500 patients were included in the 
study.

We hypothesised, that after these quality improvement procedures, actual fasting times for clear fluids and solids 
would be more accurate on time.

Results:  Actual fasting times for clear fluids were in the median 11.3 (interquartile range 6.8–14.3; range 1.5–25.5) h 
pre-intervention, and were significantly reduced to 5.0 (3.0–7.2; 1.5–19.8) h after the intervention (median difference 
(95%CI) − 5.5 (− 6.0 to − 5.0) h). The actual fasting times for solids also decreased significantly, but only from 14.5 
(12.1–17.2; 5.4–48.0) h to 14.0 (12.0–16.3; 5.4–32.0) h after the interventions (median difference (95%CI) − 0.52 (− 1.0 
to − 0.07) h).

Conclusions:  The study showed considerably extended actual fasting times in elective adult surgical patients, 
which were significantly reduced by simple educational/training interventions. However, the actual fasting times still 
remained considerably longer than defined in recommended guidelines, meaning further process optimisations like 
obligatory fluid intake in the early morning are necessary to improve patient comfort and safety in future.

Trial registration:  German registry of clinical studies (DRKS-ID: DRKS 00020​530, retrospectively registered).
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Background
Pulmonary aspiration is a rare but potentially disastrous 
event during general anaesthesia in adult patients. Perio-
perative fasting aims to minimise the risk by reducing the 
volume of gastric contents.

The current guidelines by the European Society of 
Anaesthesiology recommend drinking clear fluids up to 
2 h and having solid food up to 6 h before elective surgery 
in adults [1].

However, although the incidence of pulmonary aspi-
ration is low [2], prolonged fasting times are common 
and may lead to hypoglycaemia, dehydration, ketoaci-
dosis and reduced patient comfort [3, 4]. In particular 
high risk populations, like patients with extreme age or 
cardiovascular diseases, are vulnerable to hypovolaemia 
and haemodynamic instability caused by prolonged clear 
fluid fasting [5].

Prolonged fasting times are often due to a difference 
between instructed and actual fasting times [6, 7]. Pre-
vious studies have shown that this is a consequence of 
patients being misinformed, unintentional noncompli-
ance as well as inadequate implementation of the current 
guidelines by the medical staff [8–11].

This study aimed to explore how long elective surgery 
patients fast for clear fluids and solids in a German sec-
ondary care hospital before and after the introduction of 
a written educational note for patients and re-training of 
the medical staff.

We hypothesised that the actual fasting times for 
clear fluids and solids would be more accurate on time 
after implementation of these quality-improvement 
procedures.

Methods
The study was registered in the German registry of clini-
cal studies (DRKS-ID: DRKS 000020530, retrospectively 
registered). The local ethics committee (Ethical Commit-
tee of Hannover Medical School, Germany, Chairperson 
Prof. Dr. S. Engeli) was contacted prior to the initiation 
of this study. The Ethical Committee stated that the 
study did not meet the federal definition of authorised 
approval, therefore neither ethical approval nor written 
consent of the patients was required.

The study population as per the inclusion criteria 
comprised adult elective surgery patients (> 18 years of 
age). Exclusion criteria included emergency patients 
and patients who could not indicate when they last ate 
or drank. The study took place between February and 
October 2020 at a German secondary care hospital (KRH 

Klinikum Robert Koch Gehrden, Gehrden, Germany) 
with seven operating rooms (OR) performing approxi-
mately 6000 operations per annum. Most of the proce-
dures were abdominal, urological, orthopaedic-trauma, 
vascular and gynaecology surgery (Table 2).

At this hospital, it is standard practice for the attending 
anaesthesiology staff to ask patients arriving in the OR 
when they last ingested clear fluids and solids. The actual 
fasting times were defined as the time period between 
last ingestion of clear fluids respectively solids and the 
induction of anaesthesia in hours. For the purpose of 
this study, the attending anaesthesiologist recorded 
this information anonymously in a separate case report 
form (CRF). Furthermore, demographic data (Table  1), 
anaesthesiological procedures, the department perform-
ing the surgery and the occurrence of regurgitation and 
pulmonary aspiration were documented (Table  2). The 
CRFs were subsequently collected in the recovery room 
or intensive care unit. After including 502 patients con-
secutively in the initial study part (February, March and 
April 2020), the data collection was stopped and the edu-
cational/re-training process started (May–July 2020).

Prior to this initiative, the patients relied on verbal fast-
ing instructions according to the current recommenda-
tions. With the beginning of the second part of the study 
(August–October 2020), the patients in addition received 
a written educational note including the current fast-
ing recommendations at least 1 day before surgery. This 
means that the patients received the same information as 
before; however, the provided educational note allowed 
them to read and double-check it on the ward or at home.

Additionally, the anaesthesiologists, surgeons and the 
ward staff were instructed by email, newsletters and dur-
ing employee meetings about the current fasting recom-
mendations and were asked to ensure that the patients 
followed these instructions.

Subsequently, after 3 months of implementation, 
another 500 patients were consecutively included in this 
study as described above. Neither the involved surgi-
cal and anaesthesiologic staff nor other relevant proce-
dures regarding the perioperative care of the patients did 
change during the first and second part of the study.

The primary outcome parameters were the actual 
fasting times for fluids and solids, defined as the time 
duration between the patient’s last reported fluids or 
solids intake and the induction of anaesthesia. Second-
ary outcome parameters were the incidence of regur-
gitation (gastric contents outside the lower airway 
without temporary respiratory symptoms) and aspiration 
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(regurgitation with bronchoscopic findings consist-
ent with aspiration and/or clinical signs of respiratory 
distress).

Statistical analysis
All recorded data were analysed using Microsoft Excel 
(Excel 2010; Microsoft, Seattle, USA) and SPPS 17.0 soft-
ware for Windows (SPSS Software, Munich, Germany).

Age and weight were presented as mean ± standard 
deviation (SD) and range. The actual fasting times for 
fluids and solids were presented as median, interquartile 
range (IQR) and range. Normal distribution was tested 
with the Kolmogorov-Smirnov-Test.

The Student’s t-test for normally distributed variables and 
Mann-Whitney U test for non-parametric variables were 
used as appropriate to compare between-group differences.

The differences in actual fasting times for fluids and 
solids are presented as median and 95% confidence inter-
val (95%CI). The level of statistical significance was set at 
p < 0.05.

The power calculation was carried out with a power of 
90% and a significance level (α) of 0.05 using an online 
tool (jumbo.uni-muenster.de/fileadmin/jumbo/applets/
falla.html). This calculation showed that a sample size of 
500 patients per group would allow detection of a 10% 
difference in actual fasting times.

Results
One thousand and two elective surgery patients were 
included in this prospective, non- randomised interven-
tional study. Demographic data and patient characteris-
tics are presented in Table 1 and the surgical procedures 
are shown in Table 2. Overall, 502 patients were included 
before, and 500 patients after the educational/train-
ing intervention. Compared with the total number of 
patients treated in the OR during the related time peri-
ods, 92 (18%), respective 77 (15%) of the patients were 
not documented because of incomplete case reporting 
forms or due to the exclusion criteria. The groups were 
comparable with regards to most parameters, but age and 
weight showed a slight difference (effective power r 0.2 
and 0.1, respectively). The main anaesthesiological proce-
dure was general anaesthesia (94.6% in both groups).

The most performed minor surgical procedures in both 
groups were herniotomy, cholecystectomy, hip replace-
ment, knee replacement, mastectomy, hysterectomy and 
thyroidectomy. As major surgical procedures oesophagus 
resections, prostatectomies, colon resections and pancre-
aticoduodenectomies were performed.

With regards to the actual preoperative fasting time 
for clear fluids and solids, the majority of the patients 
fasted considerably longer than the recommended fast-
ing times. Before the intervention, the median actual 
fasting time for clear fluids was 11.3 (interquartile range 
6.8–14.3; range 1.5–25.5) h and for solids 14.5 (12.1–17.2; 
5.4–48.0) h. After the intervention, the median actual 
fasting time for clear fluids decreased significantly to 5.0 
(3.0–7.2; 1.5–19.8) h (median difference (95%confidence 
interval)- 5.5 (− 6.0 to − 5.0) h, p < 0.001, Table 3, Fig. 1). 
Moreover, the actual fasting time for solids decreased 
also, though to a considerably lower extent (14.0 (12.0–
16.3; 5.4–32.0) h, median difference (95%CI) -0.52 (− 1.0 
to − 0.07) h, p  = 0.013, Table  3, Fig.  1). The incidence 
of prolonged fasting for clear fluids, defined as > 4 h (at 
least twice the recommended fasting time for clear fluids) 
was 87.6% (n = 440) before and 65.8% (n = 329) after the 
intervention (Fig.  2). Regurgitation of gastric juice was 

Table 1  Demographic data: Sex, ASA classification, age, and weight before and after educational/training intervention

Age and weight are expressed as mean ± standard deviation and range, p < 0.05

Pre-intervention (n = 502) Post-intervention (n = 500) P

Sex (M/F) 237 / 265 259 / 241 0.138

Age (y) 64 ± 16 (18–95) 60 ± 17 (18–95) < 0.001

Weight (kg) 80 ± 19 (40–170) 82 ± 19 (45–150) 0.018

ASA I 60 69 1.00

ASA II 267 276 1.00

ASA III 170 147 1.00

ASA IV 5 8 1.00

Table 2  Surgical procedures presented as number and 
percentage

Pre-intervention (n = 502) Post-
intervention 
(n = 500)

n % n %

Urological 143 28.5 157 31.4

Abdominal 144 28.7 146 29.2

Orthopaedic/Trauma 103 20.5 78 15.6

Vascular surgery 20 4.0 20 4.0

Gynaecology 70 14.0 74 14.8

Other 22 4.4 25 5.0
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documented in two cases of the post-intervention group 
(none in the pre-intervention group). Both patients 
recovered immediately, no postoperative respiratory dis-
tress, unplanned intensive care treatment or prolonged 
hospital stay were necessary. No aspirations occurred in 
the 1002 observed patients.

Discussion
Preoperative fasting is mandatory in elective patients 
before induction of anaesthesia to prevent pulmonary 
aspiration. Current guidelines recommend fasting times 
of 2 h for clear fluids and 6 h for solids [1, 12].

The objective of this quality-improvement study was 
to determine the actual fasting times in adult elective 
surgery patients before and after the introduction of an 
educational note for patients and re-training of the medi-
cal staff. Key findings were considerably extended actual 
fasting times for both clear fluids and solids before the 
intervention and even after the intervention. This means 
that the actual fasting times for both decreased signifi-
cantly, but only the actual fasting time for clear fluids 
decreased by a clinically relevant extent. These findings 
are in line with an educational initiative carried out with 
patients undergoing elective caesarean delivery [7]. In 
this study by Yurashevich et.al., the actual fasting time for 
fluids decreased from 10 (8.9–12) h to 3.5 (2.5–10) h after 
introducing an educational pamphlet for patients includ-
ing the recommended fasting times, while the actual fast-
ing time for solids did not change significantly [7].

Furthermore, several studies revealed prolonged fast-
ing times as a general problem among adult patients. 
Despite the current recommendations, actual fasting 
times of more than 10 h for fluids and 13 h for solids are 
common [7–9, 13–15].

Although prolonged fasting causes adverse effects like 
dehydration, hunger, anxiety, nausea and insulin resist-
ance, quality-improvement projects aiming to reduce 
actual fasting times in adults are rare [3, 16]. In contrast, 
large quality-improvement projects have been performed 
in paediatric anaesthesia, reducing the actual fasting 
times for fluids to an acceptable time of less than 4 h in 
63 and 72% of the children, respectively [17, 18]. Key 

interventions were appropriate preoperative verbal and 
written instructions to the patients (or parents), offering 
clear fluids, including glucose containing drinks, early in 
the morning until 1 h before anaesthesia, and the educa-
tion of the medical staff according to the current recom-
mendations [17, 18]. The high incidence of prolonged 
fasting for clear fluids (> 4 h) even after the intervention 
in our study may increase the risk of clinically relevant 
dehydration with consecutive hypovolaemia and haemo-
dynamic instability, especially in patients with extreme 
age or cardiovascular diseases [5].

However, the use of an educational note for the 
patients in addition to the routine verbal instructions, 
and re-training of the medical staff including nurses, 
surgeons and anaesthesiologists by using emails, news-
letters and employee meetings, was able to reduce the 
actual fasting time for clear fluids in general by about 
48% and could almost triple the number of patients 
with actual fasting times of less than 4 h.

The importance of a regularly re-training of the medi-
cal staff is underlined by a descriptive study from Ice-
land. In this study, the authors could demonstrate, that 
only a quarter of the 193 interviewed patients received 
guideline conform fasting instructions. In addition, 
these instruction were presented in three different 
ways, namely written, verbal or both, resulting together 
in unnecessarily long fasting times [19].

But there is still further considerable room for 
improvements. At the study hospital, induction of 
anaesthesia begins at 7.45 am, while most of the 
patients arrive at the hospital at 7.00 am. This would 
provide the opportunity of offering clear fluids or even 
carbohydrate drinks to the patients at 7.00 am, provided 
they are not one of the first few cases in the operating 
room (OR), in order to achieve another reduction in 
actual fasting times for fluids in future. Moreover, even 
the reduction of the fasting times for clear fluids to 1 h 
before anaesthesia, as is by now recommended for pae-
diatric anaesthesia [20], could be an option that has to 
be considered when further evidence is available [16]. 
This procedure could be supported by a meta-analysis 
investigating the covariates of gastric emptying in chil-
dren and adults [21]. This study was able to reveal that 

Table 3  Actual fasting times for clear fluids and solids before and after educational/training intervention

Data of the fasting times are expressed as median (interquartile range; range), p < 0.05 (95%CI = 95% confidence interval)

Pre-intervention (n = 502) Post-intervention (n = 500) Median difference (95%CI) P

Fasting time clear fluids (h) 11.3 (6.8–14.3; 1.5–25.5) 5.0 (3.0–7.2; 1.5–19.8) -5.5 (− 6.0 to − 5.0) < 0.001

Fasting time solids (h) 14.5 (12.1–17.2; 5.4–48.0) 14.0 (12.0–16.3; 5.4–32.0) -0.52 (1.0 to −0.07) 0.013
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the type of meal and not the age affects mean gastric 
residence times [21], emphasising the need for the 
adoption of the 1 h clear fluid fasting guideline for all 
age groups [5]. In line with this, in the quality-improve-
ment study by Newton et. al., the biggest improvement 
in reducing actual fasting times came from the change 
to a 1-h fasting policy for clear fluids in children [18].

However, despite our quality-improvement procedures, 
the actual fasting time for solids decreased only slightly, 

thereby confirming the results of the study by Yura-
shevich et.al. in pregnant women [7].

This is due to the fact that the patients usually did not 
eat after dinner, which is for example normally served 
at 7:00 pm in the hospital. They were allowed to eat 
until 1:30 am, but the majority of the patients refused a 
late meal. Although extended fasting may cause adverse 
effects like insulin resistance [3], a normal breakfast even 
in the early morning with subsequent 6 h of fasting is 

Fig. 1  Actual fasting time (h) for clear fluids and solids before and after the educational intervention. Data are expressed as medians, 25 and 75% 
percentile, whiskers are highest and lowest values that are not outliers, # p < 0.05 before intervention vs. after intervention

Fig. 2  Numbers of patients with less than 4 h, 4-8 h, 8-12 h or more than 12 h of actual fasting time for clear fluids before and after the educational 
intervention. Data are expressed as numbers
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not compatible with flexible OR schedules when the last 
patients of the day arrive at the OR at around 1 pm, as in 
the analysed hospital.

Preserving OR scheduling flexibility while simultane-
ously improving patient discomfort and metabolic hae-
mostasis could be achieved by preoperative carbohydrate 
drinks as demonstrated previously [22]. These drinks, 
administered 2 h before the induction of anaesthesia, 
result in less thirst, hunger and anxiety, and furthermore 
lower morbidity, less insulin resistance and a shorter hos-
pitalisation [22]. Therefore, these drinks will be included 
in the hospital’s local preoperative fasting concept in 
future.

Perioperative fasting is essential to avoid pulmonary 
aspiration. However, in our study, only two patients alto-
gether experienced regurgitation of gastric juice, without 
pulmonary aspiration. These patients had fasted 4 h and 
5 h for clear fluids as well as 14.5 h and 17 h for solids, 
respectively, indicating on the one hand that pulmonary 
aspiration is a rare event and on the other hand that fast-
ing times are only one part of different factors and patient 
characteristics that have to be taken in account when 
local fasting regimens are revised to enhance patient 
comfort and safety [5, 16, 21].

However, our quality-improvement project has the 
limitation that the reasons for non-adherence to the fast-
ing recommendations, including the extent to which the 
fasting recommendations presented in the educational 
note are actually understood, were not systematically 
investigated.

Furthermore, more improvement procedures, like 
offering clear fluid in the early morning to the patients 
that are not scheduled for the first time slot in the OR 
could additionally have been implemented. In addition, 
delays in the OR, which could have affected the fasting 
times were not documented in the groups.

Regarding the study design, a concurrent control 
would have been preferable, but was not realizable in 
the daily routine of the study hospital without affecting 
the consistent implementation of the fasting guidelines. 
The unblinded study design may additionally biased the 
recorded fasting times by the attending anaesthesiology 
staff.

In terms of the instructions for the medical staff, beside 
the participation in the employee meetings, the receiv-
ing of emails and newsletters nor the understanding were 
systematically reviewed, which may negatively affect the 
fidelity of the project.

Conclusion
In conclusion, despite these limitations this quality-
improvement study demonstrates that the actual fasting 
time for clear fluids could be significantly reduced by 

introducing simple educational/training interventions. 
Nevertheless, the actual fasting times, especially for sol-
ids, still were considerably higher than the recommended 
guidelines, meaning further process optimisations like 
obligatory fluid intake in the early morning and the use 
of carbohydrate drinks are necessary to improve patient 
comfort and safety in future. Moreover, even the reduc-
tion of the fasting times for clear fluids to 1 h before 
anaesthesia could be an option that has to be considered 
when further evidence is available.
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