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ABSTRACT 

The Enhanced Recovery After Surgery Society has developed guidelines based on 

evidence to improve patient outcomes and decrease complications after surgery. One of the 

components of the Enhanced Recovery After Surgery (ERAS) guidelines includes encouraging 

certain patients undergoing elective surgery to drink carbohydrate clear liquids two hours before 

surgery. Furthermore, the American Society of Anesthesiologists suggests that fasting guidelines 

for elective surgery patients include clear liquids up to two hours before surgery. The previous 

tradition before the publication of these guidelines was to instruct surgical patients not to eat or 

drink for eight hours before surgery. The current recommendations of clear liquids two hours 

before surgery are not being used by a local Phoenix area hospital. The facility still uses the 

traditional practice of nothing by mouth for eight hours. The aim of this project was to identify 

barriers and provide education to anesthesia providers at the facility on carbohydrate clear 

liquids two hours before surgery. This project was focused on delivering an educational 

presentation regarding the new fasting guidelines. The first survey collected information 

regarding participant demographics and current practice habits regarding fasting guidelines of 

participants. In conjunction with an educational event, a pre and post assessment were 

administered to detect changes in knowledge and attitudes attributed to the presentation 

regarding the consumption of clear carbohydrate beverage two hours before surgery. The results 

from the pre-survey to post-survey showed an increase in knowledge about the practice of 

carbohydrate clear liquids two hours before surgery. The results also showed that the majority of 

anesthesia providers felt a policy should be developed for the facility to incorporate carbohydrate 

clear liquids two hours before surgery into practice. 
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INTRODUCTION 

The Institute of Medicine (IOM) has set a goal that 90% of healthcare decisions by 2020 

will be based on the best evidence (IOM, 2007). In addition, anesthesia providers have formed an 

association, Enhanced Recovery After Surgery (ERAS) Society, which establishes protocols to 

help with this IOM goal. One of the protocols for Enhanced Recovery After Surgery (ERAS) is 

to allow for patients to drink clear liquids up to two hours before surgery (Ljungqvist, 2014). 

This breaks the long-standing tradition of healthcare providers instructing patients to adhere to 

the policy of nothing by mouth (NPO) eight hours before surgery. The ERAS Society guidelines 

recommend hydration with clear liquids up to two hours before surgery that contains 

carbohydrates and/or protein. This formulation decreases the length of stay post-operatively for 

the surgical patient (Ljungqvist, 2014). 

Background Knowledge 

In 1883, a British surgeon advocated that patients should drink a cup of tea before 

undergoing chloroform anesthesia (Reimer-Kent, 2010). However, in 1946 Mendelson published 

a landmark study with regards to general anesthesia and the obstetric patient. Mendelson (1946) 

published results whereby pregnant females were shown to experience higher 

morbidity/mortality rates due to pulmonary aspiration from decreased gastric emptying. This 

study helped start the practice of nothing by mouth before general anesthesia in all patients 

because of a reported increased risk of pulmonary aspiration resulting in death (Reimer-Kent, 

2010). This practice was further supported by Roberts and Shirley (1974) from results obtained 

from instilling acid into the lung of a monkey (Reimer-Kent, 2010). The traditional concept of no 

oral intake eight hours before surgery was based on the idea that by stopping the intake of fluids 
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there would be a decrease in the amount of gastric contents. This decrease would reduce the risk 

of aspiration with loss of reflexes associated with anesthesia (Anderson & Comrie, 2009). In 

recent years, the mandate to maintain this NPO practice has been called into question. A study 

using ultrasound visualization of gastric fluids reports there is no significant difference in the 

amount of gastric contents in someone that has nothing by mouth for eight hours compared to 

two hours after drinking clear liquids. Specifically, investigators were using both a carbohydrate 

beverage and a carbohydrate rich beverage with glutamine (Gomes, Caporossi, Aguilar-

Nascimento, Silva, & Araujo, 2017). The risk of aspiration based on the amount of gastric 

contents for clear liquid drinkers or those that had nothing by mouth is not statistically 

significant (Gomes et al., 2017). Furthermore, a meta-analysis of 3,110 participants reported that 

more studies would be unlikely to show a statistically significant difference in length of stay. In 

addition, there was no increased risk of aspiration between surgical patients who received a 

preoperative carbohydrate rich clear liquid before surgery and those who were kept strict to NPO 

guidelines (Amer, Smith, Herbison, Plank, & McCall, 2017). 

Enhanced Recovery After Surgery (ERAS) Society was started by Fearon (2016) and 

Ljungvist (2014) with the goal to improve peri-operative care based on evidence to improve 

surgical patients’ outcomes (ERAS Society, 2016). The ERAS Society (2016) has grown since 

that time and has developed clinical practice guidelines for peri-operative care based on evidence 

with the goal to improve patient outcomes after surgery. The mission statement of the ERAS 

Society (2016) is: “to develop peri-operative care and to improve recovery through research, 

education, audit, and implementation of evidence-based practice.” 
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ERAS guidelines improve patient outcomes and decrease costs (Ljungqvist, 2014). The 

consumption of carbohydrate rich clear liquids has been shown to decrease costs by decreasing 

the length of stay, improving surgical outcomes, increasing patient satisfaction and decreasing 

healthcare costs (Amer et al., 2017; Anderson & Comrie, 2009). The cost of a carbohydrate rich 

clear liquids designed for the pre-operative experience can be purchased online by the consumer 

for $7.48 a bottle (Amazon.com, N.D.). When the cost of comparing the length of stay to this 

drink, the drink is going to be a cheaper option, thus for the potential of providing, great cost 

savings to a facility. 

Carbohydrate rich clear liquids consumed two hours before surgery is important to the 

nurse anesthesia (CRNA) perspective to improve patient outcomes as well. The CRNA would 

potentially advocate for this practice to decrease the length of stay and healthcare costs over time 

(Amer et al., 2017). In addition, patient consumption of a carbohydrate rich clear liquid two 

hours before surgery has shown to improve the comfort of the patient without increasing the risk 

of aspiration (Sada et al., 2014). 

There are certain patient populations that would qualify as candidates for the ERAS 

Society guidelines of drinking carbohydrate clear liquids two hours before surgery (Feldheiser et 

al., 2016). The primary population targeted for this guideline implementation would be the 

elective surgery population (Feldheiser et al., 2016). Additionally, the patient should not have 

been diagnosed with a disease that is known to cause delayed gastric emptying or those on 

prokinetic agents, or those having gastrointestinal operations such as a pancreas resection or 

paraesophageal hernia repair (Feldheiser et al., 2016). Diabetics who have complications such as 

neuropathy or are documented as being poorly controlled are not candidates for the carbohydrate 
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clear liquids two hours before surgery either (Feldheiser et al., 2016). Diabetic patients without 

complications from diabetes and A1C<7.0% are candidates for the ERAS Society fasting 

guidelines with carbohydrate clear liquids two hours before elective surgery (Feldheiser et al., 

2016). The trauma patient is considered to have delayed gastric emptying so would be 

considered to have a full stomach, therefore, would need to follow the traditional guidelines of 

NPO eight hours before surgery (Hellstrom, Samuelsson, Al-Ani, & Hedstrom, 2017). When 

surgery cannot be delayed, the airway is secured via a rapid sequence intubation to reduce the 

chance of pulmonary aspiration. There is evidence that certain trauma patients could still follow 

the ERAS Society guidelines of carbohydrate clear liquids two hours before surgery such as 

patients with acute fractures (Hellstrom et al., 2017). According to Hellstrom et al. (2017), there 

was no difference in gastric emptying in the elderly trauma patient with an acute hip fracture. 

There are certain patient populations that carbohydrate clear liquids two hours before surgery is 

inappropriate, but a majority of the elective surgical patient population would be candidates for 

this guideline.  

Local Problem 

The NPO guidelines for this local hospital were extremely vague and open to 

interpretation (Appendix A). From my experience, it appeared that anesthesia providers at a local 

Phoenix area hospital were not instituting the clinical practice guideline recommended by the 

ERAS Society to allow carbohydrate rich clear liquids two hours before elective surgery. In 

1999, the American Society of Anesthesiologists updated their fasting guidelines to include clear 

liquids up to two hours before surgery. To this date, most patients are still instructed to not 

consume food or beverage after midnight the night before surgery. A carbohydrate rich beverage 



 
 
 

 
15 

falls under the category of clear liquids (Anderson & Comrie, 2009). There is inconsistency and 

variability among providers implementing these guidelines (Anderson & Comrie, 2009). These 

inconsistencies can make it difficult for the surgical team to provide safe and effective care 

(Anderson & Comrie, 2009). Anesthesia providers need to be educated on the benefits of 

carbohydrate rich clear liquid beverages two hours before surgery to decrease the inconsistencies 

in practice. Site approval was granted by the Carl T. Hayden VA medical center to complete this 

project there (Appendix B).  

Purpose 

This DNP project evaluated barriers to using carbohydrate clear liquids in a local Phoenix 

area hospital. The other purpose of this DNP project was to educate anesthesia providers on the 

ERAS protocol allowing patients to drink clear liquids up to two hours before surgery. The 

project evaluated knowledge of and willingness to use this ERAS protocol before and after an 

educational event. This project may lead to the future development of a plan to implement 

carbohydrate rich clear liquids consumed two hours before surgery into practice for appropriate 

patients. Key stakeholders were anesthesia providers who will be surveyed. The anesthesia 

providers were generally the ones who determine whether or not an elective procedure can go 

forward based on NPO status. This made anesthesia providers the key stakeholders for providing 

education based on the current guidelines from the ERAS Society.  

The aim of this project was to identify knowledge gaps and/or current practices regarding 

evidenced based ERAS Society NPO recommendations and educate providers about these 

recommendations. The goals were to improve provider knowledge and providers’ willingness to 

consider implementation for future practice. 
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Study Question 

Will anesthesia providers’ responses to a survey change on the topic of pre-operative 

carbohydrate clear liquids after an educational session? 

FRAMEWORK AND SYNTHESIS OF EVIDENCE 

Theoretical Framework 

Everett Rogers (2003) developed the Diffusion of Innovation theory that helps explain 

why this evidenced based policy has not been widely adopted and a means for change. Several 

different factors in healthcare identify whether new evidence is adopted into practice. Diffusion 

of Innovation theory highlights the factors that affect the successful implementation of new ideas 

into practice (Rogers, 2003). There are five stages in the Diffusion of Innovation theory that 

explain the process of spreading communication of a new idea within a social system (Rogers, 

2003). The five stages are knowledge, persuasion, decision, implementation, and confirmation 

(Rogers, 2003). The Diffusion of Innovation theory guided the project on the use of carbohydrate 

rich beverages in a Phoenix area hospital (Anderson & Comrie, 2009).  

The knowledge stage occurs when new information is disseminated to providers. In this 

stage, there are five different categories regarding the willingness of providers to accept new 

evidence into practice (Kaminski, 2011). The innovators are providers who are active seekers of 

new information and venture into new areas of practice. Early adopters are opinion leaders about 

new information and set the trend for the adoption of the new practice. Members of the early 

majority group like simple and effective processes that improve productivity. The late majority 

group are skeptical of new ideas and influenced by peer pressure to adopt simple new ideas into 



 
 
 

 
17 

practice. Laggards do not want to see any changes in practice and like practicing based on the 

idea of tradition (Kaminski, 2011).  

Providers move from the initial knowledge stage and follow through the remaining stages 

at different speeds (Rogers, 2003). The persuasion stage is when the practitioner shows initial 

interest in the idea and gathers further information on the idea. The decision stage occurs when 

the individual practitioner visualizes the new idea into their practice. The implementation stage 

occurs when the provider tries out the new idea into practice. The confirmation stage occurs 

when the individual decides based on their trial of the new idea to fully implement and 

consistently use the new concept in practice (Rogers, 2003). The Diffusion of Innovation theory 

provides a framework for the understanding of where providers are at in the different stages in 

accepting carbohydrate rich beverages into practice (Rogers, 2003). 

Diffusion of Innovation theory suggests that there are five characteristics affecting the 

successful adoption of a new concept into practice. The five characteristics are: observability, 

realistic advantage, compatibility, trialability, and complexity (Sanson-Fisher, 2004). 

Observability is how much the innovation can be observed by adopters. The realistic advantage 

is whether adopters see the advantage in using the new concept in practice compared to the 

current practice. Compatibility is the measurement of whether or not the innovation fits into the 

cultural values. Trialability is the degree to which the innovation can be trialed in current 

practice. Complexity is the measurement of how simple or complex the idea is. The ERAS 

protocol promoting carbohydrate clear liquids up to two hours before surgery aligns with all five 

characteristics specified by Diffusion of Innovation theory. The protocol is easily observable in 

that there is improved patient comfort and decreased the length of stay (Amer et al., 2017). It has 
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a realistic advantage over NPO after midnight with the potential to improve patient outcomes. 

The protocol can be tried with a smaller population of patients before being implemented fully 

into practice. The complexity of the protocol may be more challenging because of limitations of 

certain populations’ ability to drink carbohydrate beverages and the process of educating patients 

about the protocol (Anderson & Comrie, 2009). It is easier to tell all patients NPO after 

midnight. This ease of instruction may make the protocol less likely implemented based on the 

diffusion of innovation theory (Sanson-Fisher, 2004).  

Concepts 

NPO after midnight is commonly conveyed to patients before surgery. NPO stands for nil 

per os is Latin for nothing by mouth (Reimer-Kent, 2010). This practice is traditionally 

prescribed to surgical patients as a precaution to prevent aspiration pneumonitis (Reimer-Kent, 

2010).  

Aspiration pneumonitis occurs when a toxic substance is inhaled into the lungs (Merck 

Manual, 2017). This can include gastric contents which is what the anesthesia provider is most 

concerned about when providing anesthesia. Aspiration pneumonitis can lead to poor outcomes 

including pneumonia and irritation to the airways (Merck Manual, 2017). In 1946, Curtis 

Mendelson published a paper about the aspiration of stomach contents in obstetric women 

undergoing anesthesia (Levy, 2006). The asthma like response from the stomach contents going 

into the lungs during anesthesia was coined Mendelson’s syndrome (Levy, 2006). This classic 

paper added evidence to the tradition of no oral intake eight hours before surgery (Levy, 2006).  

Enhanced Recovery After Surgery (ERAS) is a set of guidelines developed by the 

Enhanced Recovery After Surgery Society. The guidelines improve the recovery of the surgical 
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patient by decreasing the recovery time, adverse outcomes, mortality and morbidity (Ljungqvist, 

2014). One goal of the ERAS guidelines is to maintain the patient in a balanced fluid state. Fluid 

balance is trying to maintain an equilibrium of fluid volume in the patient. The patient has a 

constant maintenance rate of fluid intake to maintain the equilibrium (Voldby and Brandstrup, 

2016). The patient does not have a balanced fluid status before surgery because of a prescribed 

eight hours without oral intake (Voldby & Brandstrup, 2016). This creates a fluid deficit for the 

patient that the anesthetist has to try to replace and maintain a fluid equilibrium (Voldby & 

Brandstrup, 2016). 

Carbohydrate rich beverage is a clear liquid developed for pre-operative administration 

(Ljungqvist, 2014). The beverage can be drank up to two hours before surgery since it is a clear 

liquid (Ljungqvist, 2014). Some of these beverages can also include a protein in addition to the 

carbohydrates (Ljungqvist, 2014). By maintaining oral hydration up to two hours before surgery 

with a carbohydrate rich beverage, the fluid deficit is reduced for the elective surgical patient. 

Synthesis of Evidence 

Recent evidence suggests that drinking a carbohydrate beverage two hours before surgery 

can lead to a decreased length of stay, decreased anxiety, and decreased inflammation (Amer et 

al., 2017). Amer et al. (2017) in a meta-analysis found an overall decreased length of stay in 47 

different studies with no difference in complication rates. They included 27 studies in their 

review that found a decrease in the length of hospital stay when the patients drank a carbohydrate 

rich beverage before surgery as compared to placebo and fasting (Smith et al., 2014). 

The question of safety is important to make sure patients are not at increased risk for a 

complication with a new intervention. There were no reports of aspiration pneumonitis in the 
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studies analyzed in the meta-analysis by Amer et al. (2017). The results showed no difference in 

complication rates and no reports of aspiration pneumonitis (Smith et al., 2014). Two studies, 

including an observational study and a randomized clinical trial using ultrasound to measure the 

difference in residual gastric volumes in fasting and carbohydrate rich beverages, showed no 

difference in gastric volumes (Song et al., 2016; Gomes et al., 2017). One study, in the pediatric 

population, found a decrease in gastric volume after drinking a carbohydrate rich beverage 

compared to fasting (Song et al., 2016). Glutamine in the carbohydrate drinks for protein and 

there is no difference in residual gastric volume between fasting and two hours after 

consumption of the beverages (Gomes et al., 2017). There is no increased risk of aspiration with 

drinking carbohydrate clear liquids two hours before surgery (Gomes et al., 2017; Song et al., 

2016).  

Some studies have shown improvement in physiologic factors with the use of 

carbohydrate clear liquids. There was an increase in insulin sensitivity and a slight difference in 

return of passing flatus in the carbohydrate rich clear liquid group (Smith et al., 2014). Insulin 

resistance was significantly higher in placebo and control groups compared to those that drank 

glutamine, carbohydrate clear liquids and those that drank carbohydrate clear liquids without 

glutamine (Dock et al., 2012). The glutamine-carbohydrate clear liquid group had lower 

interleukin 6 factor part of the inflammatory response (Dock et al., 2012). 

When looking at discomfort measures, patients reported decreased feelings of thirst, 

hunger, mouth dryness, nausea and weakness with drinking a carbohydrate rich clear liquid 

(Sada et al., 2014). Another study showed in their fasting group there was increased thirst and 

anxiety (Tran et al., 2013). There was improved glucose homeostasis, increased peak expiratory 
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flow rate, improved handgrip strength, and less insulin resistance in the randomized group with 

carbohydrate rich clear liquids compared to the placebo group (Lidder et al., 2013).  

Some studies did not share the same results of decreased length of stay or improved 

comfort. It was shown there was no difference in length of stay in the control group and the 

carbohydrate clear liquid group (Sada et al., 2014). There may be more of a benefit with 

carbohydrate rich beverages depending on the type of the surgery (Sada et al., 2014). The 

colorectal group had an improved degree of thirst with carbohydrate rich beverages and the 

cholecystectomy group reported improved feelings of thirst, hunger, mouth dryness, nausea, and 

weakness.  (Sada et al., 2014). There were no differences in patient comfort measures between 

the controls, placebo, protein drink groups, and carbohydrate rich groups (Karlsson et al., 2016). 

There were some studies that did not show statistically significant improvements in length of 

stay, patient comfort, or insulin resistance (Karlsson, 2016; Lidder et al., 2013). Even though at 

least one study suggests no benefit of carbohydrate clear liquids, there are stronger meta-analyses 

that support the practice of carbohydrate clear liquids two hours before surgery (Amer et al., 

2017; Karlsson, 2016). See Table 1 for synthesis of literature. 
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TABLE 1. Synthesis of literature. 
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framewor

k 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

Amer, M. A., Smith, M. D., 
Herbison, G. P., Plank, L. D., & 
McCall, J. L. (2017). Network 
meta-analysis of the effect of 
preoperative carbohydrate loading 
on recovery after elective surgery. 
British Journal of Surgery, 
104(3), 187-197. 
doi:10.1002/bjs.10408 

Identify the effects of 
different doses of 
carbohydrate rich 
beverages and 
controls used.  

none Meta-
analysis 

43 trials Cochrane review was 
completed searching 
randomized 
controlled trials and 
quasi-randomized 
controlled trials for a 
minimum of 10 g of 
carbohydrates 
administered within 4 
hours of surgery start 
time with fasting, 
water or placebo as 
controls. 

Primary outcome-length 
of stay-decreased by 0.4 
with 95% confidence 
interval compared to 
fasting no significant 
effect compared to water 
or placebo 
Postoperative 
complication rate-no 
statistical difference 
Secondary outcomes-
aspiration pneumonitis-no 
events reported, vomiting 
within 24 hours of 
surgery-no significant 
difference, insulin 
resistance-approaching 
significant difference but 
with high inconsistency, 
insulin sensitivity-no 
significant difference 
nausea at 24 hours after 
surgery-significant 
compared to water and 
placebo, post-operative 
general wellbeing-no 
significant difference, 
postoperative fatigue-no 
significant difference 
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TABLE 1. – Continued  
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framewor

k 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

Dock-Nascimento, D. B., de 
Aguilar-Nascimento, J. E., 
Magalhaes Faria, M. S., 
Caporossi, C., Slhessarenko, N., 
& Waitzberg, D. L. (2012). 
Evaluation of the effects of a 
preoperative 2-hour fast with 
maltodextrine and glutamine on 
insulin resistance, acute-phase 
response, nitrogen balance, and 
serum glutathione after 
laparoscopic cholecystectomy: a 
controlled randomized trial. 
Journal of Parenteral Enteral 
Nutrition, 36(1), 43-52. 
doi:10.1177/0148607111422719 
 

Investigate whether 
carbohydrate rich 
beverages with 
glutamine effect 
insulin resistance  

none Randomized 
controlled 
trial 

48 female 
patients 
undergoing 
elective 
video 
assisted 
cholecystect
omy ages 
19-62 years 

Participants were 
randomized into 4 
different groups, 
Control-traditional 
fasting, Placebo-
water group, GLN-
water with 
maltodextrin and 
glutamine, 
carbohydrate CHO 
group-maltodextrin 
group. The groups 
drank 400ml of their 
respected drink 8 
hours before surgery 
and 200ml more two 
hours before surgery. 
Blood samples were 
measured pre-
operatively and post-
operatively 

Insulin resistance 
significantly higher in 
placebo and control 
compared to GLN and 
CHO group. 
 
C-reactive 
protein/albumin ratio was 
higher in control group 
compared to other three 
groups. 
 
Interleukin 6 significantly 
increased in all groups 
except GLN group. 
 
Glauthione significantly 
higher in GLN group 
Nitrogen balance less 
negative in GLN group. 
 

Gomes, P. C., Caporossi, C., 
Aguilar-Nascimento, J. E., Silva, 
A. M., & Araujo, V. M. (2017). 
Residual gastric volume 
evaluation with ultrasonography 
after ingestion of carbohydrate- or 
carbohydrate plus glutamine-
enriched beverages: a 
randomized, crossover clinical 
trial with healthy volunteers.  

Investigate residual 
gastric volume two 
hours after ingestion 
of a carbohydrate 
enriched beverage and 
carbohydrate beverage 
with glutamine.  

none Randomized 
crossover 
clinical trial 

20 healthy 
volunteers 
10 male and 
10 female 

Participants fasted for 
8 hours overnight and 
ultrasound was used 
to measure gastric 
contents. They 
received 400 ml of 
their randomized 
respective beverages 
either maltodextrin 
enriched beverages or 

There was no statistically 
significant difference in 
residual gastric volume 
compared to after 8 hours 
and 120 minutes and 180 
minutes within CHO and 
GLN groups. There was 
no significant difference 
between the groups in the 
ultrasound measurements  
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TABLE 1. – Continued  
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framewor

k 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

Arquivos de Gastroenterologia, 
54(1), 33-36. doi:10.1590/S0004-
2803.2017v54n1-06 

    maltodextrin and 
glutamine enriched 
beverages and 2 hours 
later had 200mls more. 
Ultrasound evaluation 
of gastric contents at 
120 minutes and 180 
minutes after the final 
ingestion were taken. 

of residual gastric 
volume. 

Karlsson, A., Wendel, K., Polits, 
S., Gislason, H., & Hedenbro, J. 
L. (2016). Preoperative nutrition 
and postoperative discomfort in 
an ERAS setting: A randomized 
study in gastric bypass surgery. 
Obesity Surgery, 26(4), 743-748. 
doi:10.1007/s11695-015-1848-7 

 

Investigate if pre-
operative hydration 
and nutrition had 
value in addition to 
other ERAS protocols 
already in place.  

none Randomized 
controlled 
trial 

90 
nondiabetic 
females 
undergoing 
elective 
laparoscopic 
gastric 
bypass ages 
18-65 years, 
N=73 
actually 
completely 
participated 
in the study 

Participants were 
randomized into three 
different groups water 
only group, 
carbohydrate-rich 
group, and protein 
enriched drink group. 
The participants were 
instructed to drink 800 
mls of their assigned 
beverage 16 hours 
before surgery and 
200ml more 2 hours 
before surgery. Visual 
analog score was used 
to assess nausea, pain, 
tiredness, and 
headache, 6 times over 
a 22 hour period.  
 

There were no 
significant differences in 
the three groups in the 
visual analog scores for 
nausea, pain, tiredness 
and headache.  



 
 
 

 
25 

TABLE 1. – Continued  
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framework 

Design Sample 
(N) 

Data Collection 
(Instruments/tools) 

Findings 

Lidder, P., Thomas, S., Fleming, 
S., Hosie, K., Shaw, S., & Lewis, 
S. (2013). A randomized placebo 
controlled trial of preoperative 
carbohydrate drinks and early 
postoperative nutritional 
supplement drinks in colorectal 
surgery. Colorectal Disease, 
15(6), 737-745. 
doi:10.1111/codi.12130 

 

Evaluate the effects of 
preoperative 
carbohydrate rich 
beverages combined 
with post-operative 
polymeric beverages 
in colorectal surgery.  

none Randomized 
control trial 

N=120 
elective 
colorectal 
surgical 
patients  

Participants were 
randomized into four 
groups 
placebo+placebo, 
Placebo+active, 
active+placebo, 
active+active. 400 ml 
of placebo or 
carbohydrate were 
drunk two hours 
before surgery, and 
postoperatively drank 
600ml/day of 
polymeric nutritional 
supplement drink or 
placebo.  

Pre-operative and post-
operative supplement 
groups had statistically 
significant results for 
glucose homeostasis, 
peak expiratory flow rate, 
handgrip strength, and 
less insulin resistance 
compared to those that 
only received the 
placebo. No significant 
difference in length of 
stay.  

Sada, F., Krasniqi, A., Hamza, A., 
Gecaj-Gashi, A., Bicaj, B., & 
Kavaja, F. (2014). A randomized 
trial of preoperative oral 
carbohydrates in abdominal 
surgery. BMC Anesthesiology, 14, 
93. doi:10.1186/1471-2253-14-93 

 

Determine the effects 
of preoperative oral 
administration 
carbohydrate rich 
liquid drinks on 
clinical status and 
patient well being 

none Randomized 
double-blind 
prospective 
trial 

N=142 
elective 
surgical 
undergoin
g either 
open 
colorectal 
or 
cholecyste
ctomy 
with ASA 
1 or 2 
classificati
ons  

The patients were 
divided based on the 
top of the procedure 
they were having. 
Then each group was 
randomized into 
control, placebo and 
carbohydrate rich 
beverage. Control 
group had preoperative 
fasting of 8 hours, 
control group and 
carbohydrate group 
had 800ml of fluid the 
evening before  

No significant difference 
between the groups for 
length of stay or SAPS-II 
score.  
Colorectal group reported 
improved degree of thirst 
with carbohydrate rich 
beverages. The 
cholecystectomy group 
reported improved 
feelings of thirst, hunger, 
mouth dryness, nausea, 
and weakness.  
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TABLE 1. – Continued  
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framewor

k 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

     and an additional 
400ml 2 hours before 
surgery. The 
participants were 
analyzed on a visual 
analog score for 
thirst, hunger, mouth 
dryness, nausea, 
weakness, and sleep 
quality. Simplified 
acute physiology 
score II and length of 
hospital stay. 

 

Singh, B. N., Dahiya, D., Bagaria, 
D., Saini, V., Kaman, L., Kaje, V., 
. . . Jain, K. (2015). Effects of 
preoperative carbohydrates drinks 
on immediate postoperative 
outcome after day care 
laparoscopic cholecystectomy. 
Surgical Endoscopy, 29(11), 
3267-3272. doi:10.1007/s00464-
015-4071-7 

 

Investigate the effects 
of carbohydrate rich 
beverages on 
postoperative nausea 
and vomiting and pain 
for laparoscopic 
cholecystectomy.  

none Randomized 
controlled 
trial 

N=120 
participants 
undergoing 
laparoscopic 
cholecystect
omy  

The participants were 
randomized into 3 
groups control-
nothing by mouth 
after midnight, 
placebo group-water 
400ml evening before 
and 200ml 2 hours 
before surgery, 
carbohydrate rich 
beverage had the 
same amount of fluid 
on the same time 
intervals. Nausea and 
vomiting and pain 
with a visual analog 
score was used to 
assess.  

Mean score for nausea 
was less in the 
carbohydrate group 
within the first 4 hours 
following surgery. From 
4 hours to 24 hours there 
was no difference. Mean 
score for vomiting in the 
carbohydrate group was 
significantly lower at 0-4 
hours and 4-12 hours. 
Mean pain score was 
significantly less for the 
carbohydrate rich group 
at 0-4 hours and 4-12 
hours.  
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TABLE 1. – Continued  
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 

Hypothesis 
Research Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

Smith, M. D., McCall, J., Plank, 
L., Herbison, G. P., Soop, M., 
& Nygren, J. (2014). 
Preoperative carbohydrate 
treatment for enhancing 
recovery after elective surgery. 
Cochrane Database of 
Systematic Reviews, (8), 
Cd009161. 
doi:10.1002/14651858.CD0091
61.pub2 

 

Assess the effects of 
preoperative 
carbohydrate 
beverages compared to 
fasting or placebo 
effects on insulin 
resistance and 
postoperative recovery 

none Cochrane 
systematic 
review 

N=27 
studies 

Medline plus, 
CINAHL, Central and 
Web of Science were 
searched for the topic. 
The data was 
independently 
analyzed. Authors of 
studies were contacted 
for unpublished data 

Preoperative carbohydrate 
beverages did not have a 
decrease or increase in 
complications or reports of 
aspiration pneumonitis.  
 
Decrease in length of stay 
for patients receiving 
preoperative carbohydrate 
beverages compared to 
placebo or fasting.  
 
There was an increase in 
postoperative insulin 
sensitivity. 
 
Slight increase in the 
return of passing flatus 
postoperatively. 

Song, I. K., Kim, H. J., Lee, J. 
H., Kim, E. H., Kim, J. T., & 
Kim, H. S. (2016). Ultrasound 
assessment of gastric volume in 
children after drinking 
carbohydrate-containing fluids. 
British Journal of Anesthesia, 
116(4), 513-517. 
doi:10.1093/bja/aew031 

 

Assess the amount of 
residual gastric 
volume in children 
undergoing surgery 
after receiving a 
preoperative 
carbohydrate 
beverage.  

none observation
al 

N=79 
pediatric 
patients 
undergoing 
elective 
surgery 

Patients fasted for 8 
hours. Ultrasound 
measurements of 
gastric volume were 
taken and then 
received a 15ml/kg 
carbohydrate rich 
beverage. Just before 
induction of anesthesia 
gastric volumes were 
measured with  

The mean measurement of 
volume after 8 hours of 
fasting was 2.09. The 
mean volume 
measurement before 
induction after drinking 
carbohydrate rich 
beverages was 1.85. This 
was a statistically 
significant measurement of 
having decreased gastric 
residual volumes  
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TABLE 1. – Continued 
Author / Article Qual: Concepts or 

phenomena 
Quan: Key Variables 
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Theoretical 
Framewor

k 

Design Sample (N) Data Collection 
(Instruments/tools) 

Findings 

     ultrasound again. 
Parent satisfaction 
scores were recorded 
and complications. 

after ingestion of 
carbohydrate rich 
beverages compared to 
fasting.  
3 children had 
postoperative nausea 
and vomiting.  
Mean parent satisfaction 
score was 2.6 on a scale 
of 0-10 with0 being 
highly satisfied and 10 
being very dissatisfied. 

Tran, S., Wolever, T. M., Errett, 
L. E., Ahn, H., Mazer, C. D., & 
Keith, M. (2013). Preoperative 
carbohydrate loading in patients 
undergoing coronary artery 
bypass or spinal surgery. 
Anesthesia Analgesia, 117(2), 
305-313. 
doi:10.1213/ANE.0b013e318295e
8d1 

 

Investigate the effects 
of carbohydrate 
beverages before 
surgery on insulin 
resistance with spine 
and coronary artery 
bypass surgery.  

none Randomized 
controlled 
trial  

N=26 
coronary 
artery 
bypass 
patients and 
12 spinal 
patients 

Patients were 
randomized into two 
groups a fasting group 
following traditional 
fasting of 8 hours 
before surgery. The 
CHO group drank 800 
ml of a beverage the 
evening before surgery 
and 400 ml two hours 
before surgery. Blood 
tests were taken at 
baseline, 
postoperatively, 24 
hours, 48 hours and 72 
hours after surgery. 
Subjective measures 
were measured.  

Insulin sensitivity did 
not differ between the 
groups. 
Circulating blood 
glucose levels were 
lower after surgery in 
the CHO group. 
Fast group reported 
higher anxiety and 
higher thirst scores.  

 



 
 
 

 
29 

METHODS 

Design 

The conceptual framework to operationalize this DNP project was based on the 

knowledge to action framework. The knowledge to action framework is a process developed to 

help the practitioner implement evidence into practice (Wilson, Brady, & Lesesne, 2011). This 

process has three phases of knowledge creation, translation, and institutionalization (Wilson, 

Brady, & Lesesne, 2011). The process of translating knowledge to action is a constantly 

changing and iterative process (Strauss, Tetroe, & Graham, 2009). The end-users of the 

knowledge in the knowledge to action process need to be involved in the process to make sure 

the knowledge is relevant to them (Strauss, Tetroe, & Graham, 2009). The knowledge creation 

portion is continually refined and developed as depicted below. For example, the knowledge 

generated from the ERAS Society continues to develop into practice guidelines (Strauss, Tetroe, 

& Graham, 2011). The clinical practice guidelines, translated into practice through the action 

portion of the framework that has seven components can occur sequentially or simultaneously 

(Strauss, Tetroe, & Graham, 2011). The knowledge to action cycle can be seen in Figure 1 and 

has been adapted to fit into the DNP project (Strauss, Tetroe, & Graham, 2011). 
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FIGURE 1. Knowledge to action cycle (adapted from Strauss, Tetroe, & Graham, 2011). 

The goal was to determine if there was a need or gap in the current practices and 

knowledge regarding the administration of preoperative carbohydrate rich beverages. A gap 

analysis helps provide information on the deficiencies in practice compared to the current 

literature (Davis-Ajami, Costa, & Kulik, 2014). Completing a gap analysis helps identify areas 

that specifically need to be addressed to provide cost-effective research-based healthcare (Davis-

Ajami et al., 2014). The first step is to identify that there is a potential gap in healthcare (Davis-

Ajami et al., 2014). This has been established since the local area Phoenix hospital was not using 
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preoperative carbohydrate beverages (Davis-Ajami et al., 2014). The second step of the gap 

analysis is to identify organizational practices and stakeholders expectations of the best practices 

(Davis-Ajami et al., 2014). The third step is to identify perceptions of stakeholders on the real 

world application of the best practices (Davis-Ajami et al., 2014). The final step is to allocate 

resources to close the gap so that everyone is using the best practices (Davis-Ajami et al., 2014). 

This DNP project focused on steps two and three of the gap analysis process to identify 

stakeholders’ perceptions and expectations of the best practices. An education session was used 

to identify whether or not a problem existed and if more educational sessions would lead to the 

implementation of the preoperative practice of consumption of carbohydrate beverages and close 

the gap. The education session was provided to participants in person. 

Setting 

The setting for the baseline pre-survey, pre-test, education session, and post-test took 

place with anesthesia providers at a local Phoenix area hospital. Participants were provided with 

a baseline questionnaire (Appendix C & D). Following completion of the pre-survey regarding 

demographics and current practices, a pre-test asked about NPO knowledge. Then an in-person 

education presentation occurred in the anesthesia office to all of the anesthesia providers in 

attendance (Appendix E). After completing the in-person presentation, participants were 

immediately asked to complete a post-test (Appendix D).  

Participants 

The participants were certified registered nurse anesthetists and physician 

anesthesiologists at a Phoenix area hospital that could be affected by the implementation of 

preoperative carbohydrate rich clear liquids two hours before surgery (Davis-Ajami et al., 2014). 
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In general, anesthesia providers are worried about whether or not the patient can proceed with 

surgery because of oral intake before surgery status. Inclusion criteria for participants were based 

on simply being an anesthesia provider employed at a Phoenix area hospital. The participants for 

this project were recruited by a personal invitation. The anesthesia providers at this Phoenix area 

hospital were asked at a weekly training session to participate in the study. The participants at 

this session received a participant disclosure form. The participants were provided a baseline 

survey at this time. After completion of a pre-educational event knowledge assessment, the 

participants were given a presentation on carbohydrate clear liquids two hours before elective 

surgery. Following the presentation, participants were asked to complete a post-educational 

event knowledge assessment.  

Data Collection 

A baseline-survey captured provider characteristics, including whether or not providers 

were already aware of and using ERAS hydration guidelines (Appendix E). Following the 

baseline survey, a pre-test was conducted to measure the initial knowledge base on the topic of 

carbohydrate clear liquids in practice. Upon survey completion, an educational presentation was 

given to the participants on the preoperative carbohydrate rich beverages based on the latest 

ERAS literature. After the education presentation, a post-test surveyed the effectiveness of the 

presentation in regards to the knowledge base and willingness to use carbohydrate clear liquids 

two hours before elective surgery. The post-test knowledge questions were identical to the pre-

test questions, but included additional open-ended questions in which providers shared their 

thoughts regarding the use of ERAS hydration guidelines and the information presented. Survey 

questions were designed to capture the understanding, knowledge, beliefs, and practice of 
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instituting a pre-operative carbohydrate rich clear liquids in practice. The surveys were 

completed in person on paper after the education session. The demographic/baseline questions 

will capture experience level, type of provider, age, education level and current surgical fasting 

practices.  

Data Analysis  

Demographic and baseline characteristics were reported using descriptive statistics 

(Table 1). Results from pre and post educational assessment questions were analyzed to 

determine effectiveness for changing knowledge and perceptions about pre-operative 

carbohydrate beverages with an educational intervention. The knowledge portion, (Questions 1 

through 6) reported as the number of correct responses. Questions 7 and 8 involved likelihood of 

actions involving ERAS hydration guidelines as assessed by a 10 point Likert scale. Change in 

response to the educational event was measured by subtracting pre-test scores from posttest-

scores. Descriptive statistics (standard measures of central tendency, percentage, and dispersion, 

as well as appropriate graphics) were used to describe all pre-test vs. post-test comparisons. 

Questions 9 and 10 were open-ended questions that were analyzed for underlying themes in the 

responses. After completion of the surveys, the results were tallied and analyzed looking for 

common themes among the short answer questions.  

Ethical Considerations 

This DNP project intended to improve provider knowledge about the ERAS concept 

regarding the administration of carbohydrate clear liquids to appropriate patients two hours 

before surgery. This project assessed provider knowledge before and after an educational 

presentation on the concept of this ERAS protocol. This information may help a facility consider 
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translating this knowledge about this ERAS protocol into practice. The project involved 

administering pre and post-surveys to anesthesia providers in conjunction with an educational 

presentation about preoperative patient consumption of carbohydrate rich, clear liquids. There 

were no patients directly involved in this study. The participants were anesthesia providers 

invited to participate in a voluntary educational event via an email. All participants were allowed 

to opt out of this project at any time. As a result, there was minimal concern of disrupting the 

physical wellbeing of the participants. Confidentiality was kept by having no identifiable 

information included on the survey. The surveys were conducted using a paper format. The pre-

surveys and post-surveys were linked together using a numbering system. The participants were 

provided a participant disclosure statement before participating in the surveys and educational 

session (see Appendix F). The participant disclosure statement was adapted from the DNP 

project Respiratory Management Education for the Post Anesthesia Care Unit (Wilton, 2017). 

Permission from the author, Dr. Ashley Wilton was obtained (Appendix G). The surveys were 

numbered in a way that allows the baseline/demographics pre-survey and post-survey to be 

linked together. The purpose of linking the pre and post survey to the same participant allowed 

comparison of the pre and post survey to look for any changes in responses as a result of the 

education platform. The results of the survey were reported as a group and not individually to 

preserve anonymity. This project was deemed to not be research by the University of Arizona 

Institutional Review Board and permission was granted to proceed with the project (Appendix 

H). Lastly, the author of this DNP project has no conflicts of interest and nothing financially to 

gain in conducting this DNP project. 
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RESULTS 

A recruitment email about the project was sent to the Carl T. Hayden VA hospitals 

anesthesia department. The email was sent to a total of 16 anesthesia providers in the department 

one week before the education session. In total, 11 participants from the anesthesia department 

participated in the pre-educational event survey. Eight participants were nurse anesthetists and 

three were physician anesthesiologists. The baseline survey asked questions about demographics 

and current attitudes and practices regarding NPO status. There was some variation in the written 

response to the current fasting guidelines used by the anesthesia providers. A common theme 

identified was two hours for clear liquids and eight hours for solids. Other responses to the 

question included, “facility=MD, personally two hours clear liquids,” “per hospital policy,” and 

“it does not matter all cases are an emergency.” The majority of anesthesia providers (8 of 11) 

reported having heard of the ERAS guidelines for carbohydrate clear liquids two hours before 

surgery, yet only 4 out of the 11 responders reported allowing patients to drink clear liquids up to 

two hours before surgery. There were no clear patterns in ERAS guideline awareness or use with 

respect to provider training or years of experience.  A variety of responses were reported for 

barriers to using carbohydrate clear liquids two hours before surgery. These included “facility 

practices,” “culture of department,” “patient confusion and lack of understanding of physiology,” 

“facility rigidity,” “nursing confusion of guidelines,” and “doctors, surgeons, nursing.” A further 

breakdown of the results can be found in Appendix I which provides pie charts and histograms of 

demographics, pre-survey, and post-survey results.  

 Evaluation of baseline NPO knowledge was undertaken with the use of a pre-test 

administered directly after the baseline survey was completed. The post-test survey was 
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administered after an educational session on carbohydrate clear liquids. Ten of the 11 

participants responded to the post-survey. Questions one through six on the pre and post-survey 

were scored based on correct responses with a total score possible of 16. The mean pre and post-

survey scores can be seen for all participants in Table 2. The total knowledge score had a mean 

increase in correct points of 1.2 from pre-survey to post-survey. Question seven on likeliness to 

encourage carbohydrate clear liquids had a mean increase on the Likert scale of 0.7 from pre to 

post-survey. The participants showed an overall decrease in the mean of 1.0 on the Likert scale 

on not being likely to cancel surgery if patients drank clear liquids two hours before surgery.  

 The pre and post-survey results were evaluated for trends based on the demographics 

results to look for trends of one group being more or less likely to respond to the educational 

event. The provider type was evaluated for any differences in the mean answers for CRNAs 

compared to physician anesthesiologists (middle section of Table 2).  Both groups had increased 

total knowledge scores, on average, upon completing the educational intervention. However, 

whereas CRNAs, showed an increase in willingness to encourage clear carbohydrate clear 

liquids 2 hours before surgery, the physician anesthesiologists had an average decrease 

(inspection of the data showed this was due to one individual response). Similarly, CRNAs 

expressed decreased likelihood of canceling surgery for patients who had consumed clear liquids 

2 hours prior to surgery, whereas physicians did not alter their ratings for this question.  There 

was no pattern identified in the increase of pre and post-survey results based on whether the 

provider had heard of ERAS before the educational event.
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Table 2 
Mean Scores for Pre- and Post-Education Survey Questions for all participants, and by provider 
type and years of experience (N = 10). 

 

Total Knowledge Score 
(16 points possible) 

Would encourage 
carbohydrate clear 

liquids 2 hours before 
surgery 

(1-10 scale, 10=very 
likely) 

Would cancel surgery 
if patients had clear 

liquids 2 hours before 
(1-10 scale, 10=very 

likely) 

 Pre Post Pre Post Pre Post 
All participants 11.6 12.8 7.1 7.8 2.7 1.7 
Provider type:       

CRNA 10.9 12.1 6.4 7.7 3.3 1.9 
Physician 

Anesthesiologist 
13.3 14.3 8.7 8 1.3 1.3 

Experience: 
5-10 years 

 
9.5 

 
12.5 

 
7.5 

 
7.5 

 
3 

 
3 

10-20 years 10.5 11 3 5.5 5 1 
>20 years 12.7 13.5 8.7 8.7 1.5 1.5 

 

 The pre and post-survey responses were also assessed based on years of experience 

(bottom section of Table 2). All of the experience groups had an increase in pre to post-survey 

responses. The 5-10 years of experience group had the greatest mean increase in correct 

responses in total knowledge score. For question seven on likeliness to encourage carbohydrate 

clear liquids, the 10-20 years’ experience group was the only group with an increase in the mean 

on the Likert rating scale. This was also the only group with a decrease in mean Likert scale 

rating for likeliness to cancel a case if clear liquids were consumed two hours before surgery. 

 When the participants were asked about concerns with implementing carbohydrate clear 

liquids two hours before surgery into practice the most common response written down was 

“none.” Other concerns reported was “cost, compliance,” “compliance, our patients often are 

not,” “poor understanding on patient’s part,” and “aspiration.” When the participants were asked 
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if they think a policy should be developed for the implementation of carbohydrate clear liquids 

into practice, 8/10 participants had a common response of “yes-improved outcomes.” One of the 

questionnaires was left blank for this question and another said: “probably not, related to 

different providers with different process of thinking.” 

DISCUSSION 

Summary 

The education event was successful when comparing pre-test to post-test results. The 

education event showed a mean increase in knowledge and understanding in a few areas 

surveyed regarding NPO policies and consumption of carbohydrate beverages two hours before 

surgery. Data demonstrated an increase in the understanding of who initially developed the 

tradition of NPO for eight hours, Mendelson. There was also an increase in identifying the 

correct rate of aspiration of 0%. There was an overall mean increase in knowledge questions one 

through six from pre-survey to post-survey. There was an overall mean increase in likelihood to 

encourage carbohydrate liquids two hours before. There was an overall mean decrease in 

likelihood to cancel a case if a patient consumed clear liquids two hours before surgery. These 

overall directions in responses to the questions encourage that the education event was effective. 

Not every question asked had a difference between the pre and post-test answers. Some 

of the pre-test questions had high correct response rate and so there was no change in the post-

test. This may be because the questions were worded in a way that participant could recognize 

the correct response without prior background knowledge or the participants already had the 

background knowledge before the education event.  
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Eight of the 10 post-test survey responders identified that a policy should be developed at 

the facility to begin the use of carbohydrate clear liquids two hours before surgery. This was 

consistent with the question of 8/10 respondents on the Likert scale reported at 6/10 or higher be 

willing to encourage carbohydrate clear liquids two hours before surgery. Based on this strong of 

a response that participants feel that a policy should be developed the education was a success. 

The knowledge to action framework advocated that end-users should be involved in decision-

making process (Strauss, Tetroe, & Graham, 2009). The results show that the knowledge has 

been spread to participants at the ground level. On the surface, this ERAS recommendation is 

accepted as a needed change of practice and participants think a policy should be developed to 

implement carbohydrate clear liquids two hours before surgery at the Carl t. Hayden Phoenix VA 

hospital (Strauss, Tetroe, & Graham, 2009).  

Strengths and Limitations 

A strength of this project is that it reported baseline insight into the practicality of 

implementing a carbohydrate clear beverages two hours before surgery from anesthesia 

providers’ perspectives. This project provided needed education to the anesthesia providers on 

current fasting recommendations and the possibility to incorporate the ERAS fasting guidelines 

into practice. The surveys and education platform may be transferable to other facilities to help 

identify barriers and anesthesia providers’ perspectives before implementing carbohydrate clear 

beverages into practice. Limitations of this project include: 1) the small sample size (N=11), 2) a 

one-time educational event may not be effective in changing practice and follow up education, 3) 

not all of the members of the anesthesia department were available to participate. There might be 

some things unique to this specific facility on the anesthesia providers’ thoughts and experiences 

on carbohydrate clear beverages two hours before surgery. 
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Conclusion 

ERAS protocols have been developed to improve patients’ outcomes after surgery and to 

improve patients’ recovery times. Carbohydrate clear beverages are an effective component of 

this to decrease the length of stay, decrease insulin resistance, and improve patient comfort 

(Amer et al., 2017). With the evidence supporting this practice, the challenge is now how to fully 

implement this into practice. The goal of this project was met with the identification of barriers 

of providers toward implementing the ERAS guidelines into practice. Knowing who the early 

adopters of innovation and who will be lagging toward adoption of a new practice are important 

in promoting change (Anderson & Comerie, 2009). This is part of the idea behind Roger’s 

Diffusion of Innovation theory (Rogers, 2003). This project covered knowledge, persuasion, and 

decision of Roger’s Diffusion of innovation theory (Rogers, 2003). The project helped provide 

knowledge on the topic of carbohydrate clear liquids (Rogers, 2003). The project helped 

persuade and encourage the decision by the anesthesia providers to want to incorporate the 

practice into a policy at the facility (Rogers, 2003). The project met the goal of identifying 

anesthesia providers’ knowledge and willingness to use the ERAS fasting guidelines. An 

educational event was provided to the anesthesia providers at a local Phoenix area hospital with 

the intention to help increase knowledge and motivate those providers who are considered to 

“late adopters” and “laggards” when presented with this fasting guideline proposed a change. 

This project established that anesthesia providers at a rate of 80% are willing to accept the ERAS 

fasting guidelines with carbohydrate clear beverages two hours before surgery. Since anesthesia 

providers are willing to accept the ERAS fasting guidelines into practice, this project could be 

continued in the future by University of Arizona nurse anesthesia students to develop a policy for 

the facility to implement the use of carbohydrate clear beverages two hours before surgery.  



 
 
 

 
41 

The information from this project was disseminated at the Montana and Wyoming 

Association of Nurse Anesthetists state meetings in March of 2018. The project was 

disseminated in a PowerPoint presentation to the conference attendees over a 20-minute period. 

This information provided at the state meeting could be used by attendees to bring the 

information back to their practice to use at their facilities and incorporate carbohydrate clear 

liquids two hours before surgery. The results and information from the project were developed 

into an executive summary and disseminated to stakeholders in the anesthesia department at the 

Carl. T. Hayden VA medical center (Appendix I). 

This DNP project evaluated a portion of the ERAS guidelines looking specifically at 

carbohydrate clear liquids two hours before surgery. This project found that the evidence 

supports carbohydrate clear liquids two hours before surgery to decrease the length of stay, 

decrease insulin resistance and improve patient comfort. A pre-survey was completed by 

anesthesia providers at a Phoenix area hospital that was using the traditional fasting guidelines of 

NPO for 8 hours before surgery. There was an educational event on carbohydrate clear liquids to 

the participants followed by a post-survey. The trends of the means showed a trend that the 

educational event increased knowledge and that the participants felt a policy should be 

developed to include carbohydrate clear liquids two hours before surgery. This DNP project 

developed a baseline of information and education and could be continued on into the future. 

This will improve the practice of the facility and improve patient outcomes.  
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APPENDIX A: 

PHOENIX VA PERIOPERATIVE CARE OF SURGICAL PATIENTS POLICY 
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PERIOPERATIVE CARE OF SURGICAL PATIENTS 
 
1. PURPOSE: To establish policy and procedures for the effective perioperative care of 
surgical patients. 
 
2. POLICY: It is the policy of the Surgical Department to comply with the following for all 
patient care except where delay would jeopardize life or limb.  
 
3. GENERAL: 
 

 a. The members of the Surgical Team shall consist of physicians, nurses, nurse 
practitioners, physician assistants, nurse anesthetists and other ancillary personnel who have 
been duly appointed to the staff of the Phoenix VA Health Care System (PVAHCS). 

 
 b. The Surgical Team shall be directed by a physician member of the medical staff who is 

clinically competent, privileged, and possesses the administrative skills to assure effective 
leadership of the department.  

 
4. PREOPERATIVE ASSESSMENT: Within 30 days prior to a surgery or procedure that 
requires anesthesia, a preoperative assessment and a Full Nursing Admission Assessment will 
be performed. The same assessment is required whether the case is elective or emergent. For 
elective cases, the assessment is scheduled and processed through the Pre-Procedure Clinic. For 
emergencies, the assessment is coordinated by the physician. The Pre-Procedure Clinic 
assessment will include the following:  
 

a. A pregnancy test will be performed on female patients at the discretion of the Surgeon or 
Anesthesiologist/Certified Registered Nurse Anesthetist (CRNA).  

 
b. All male patients over 40 years of age and females over 50 will have an interpreted ECG 
performed no more than 3 months prior to admission. A more recent ECG will be required if 
clinically indicated in any age group. A printed ECG and interpretation will be on the 
patient’s chart prior to the induction of anesthesia.  

 
c. A hemoglobin and/or hematocrit are required for all patients. 

 
d. A BUN or creatinine is required for all patients over 65 years of age. Other laboratory 
determinations will be performed as indicated.  

 
e. Chest x-rays will be obtained on all patients greater than 50 years of age or when 
clinically indicated. This will be performed no more than 3 months prior to admission. A 
more recent chest x-ray will be required as clinically indicated.  
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f. A current history and physical examination (H&P), performed by a physician or nurse 
practitioner, will be placed in the patient's record prior to the pre-anesthetic evaluation. 

 
h. Written and/or verbal information, as appropriate, is provided to the patient by a nurse or 
physician to educate the patient on the surgery or procedure. Pre-operative and some post-
operative instruction are also provided. 

 
i. All patients including those for Monitored Anesthesia Care (MAC) will be evaluated by an 
Anesthesiologist or Certified Registered Nurse Anesthetist (CRNA). A pre-anesthetic note will 
be entered into the Computerized Patient Record System (CPRS) by the consulting CRNA or 
anesthesiologist. A separate pre-anesthetic evaluation form will be completed at the discretion of 
the CRNA or anesthesiologist. The pre-anesthetic evaluation will include all items recommended 
by current ASA (American Society of Anesthesiologists) guidelines. The patient will be 
reassessed immediately prior to the induction of anesthesia.  

 
j. Informed consent for the surgical procedure shall be present in the record prior to 
surgery. When the patient is unable to give informed consent, provisions of Policy 
Memorandum No. IS/HIMD-5, Informed Consent, shall apply. The surgical team (anesthesia 
provider, surgeon, and nurse) is responsible for following the Ensuring Correct Site Surgery 
Policy Memorandum No. COS/11-91. 

 
k. The Anesthesiologist, CRNA, or physician shall write and time orders for appropriate 
medication. NPO (nothing by mouth) orders will be written as necessary. The advisability of 
other preoperative procedures (overnight hydration, intestinal decompression, urinary bladder 
catheterization, medical consultations, respiratory therapy, etc.) will be discussed with the 
appropriate member of the surgical staff and a note, order, or consult to that effect shall be 
placed in the medical record. 

 
5. OPERATIVE CARE: 

  
a. When a patient has had an H&P within 30 days, the physician is responsible for ensuring 
changes in the patient’s status are documented by addendum to the current H&P.  
 
b. When the patient presents to the OR, Nursing staff shall be responsible for verifying the 
H&P has been performed within 30 days and whether a durable, legible copy of the H&P is 
in patient’s medical record. (The surgery or procedure SHALL NOT PROCEED if a current 
H&P is not in the patient medical record.)  
 
c. Nursing staff shall be responsible for the removal of dentures, eyeglasses, prosthesis, 
contact lenses, hearing aids, any metal body piercings and wigs. (The presence of body 
piercing that is not removed may result in the cancellation of the procedure.) Should the 
patient desire to retain his/her appliance(s) during transfer to the operating room, he/she 
may, provided he/she is warned of the possibility of loss or breakage and a notation to this 
effect is made in the medical record. 
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d. The patient will be brought into the OR suite only when the consent is complete, and 
surgical site is initialed by the surgeon.  
 
e. A brief pre-op meeting in the OR suite will be guided by the attending surgeon using a 
checklist with all surgical team members present will be performed. When possible the 
patient will participate in the briefing process. A debriefing conversation will be held at the 
conclusion of the procedure before the patient leaves the suite. 

 
f. If a patient arrives in the operating room wearing dentures, rings, etc., the items shall be 
removed, clearly labeled with the patient's name and hospital number and handed to the 
circulating nurse for return to the ward. 
 
g. It is the responsibility of the assigned provider of anesthesia care to assemble all the 
necessary anesthesia equipment in the designated operating room. Prior to use, each 
anesthesia machine shall be subjected to an appropriate check. Anesthetic machine checks 
will be performed at the beginning of each surgical day and prior to each anesthetic case. 
Anesthesia machine checks will be performed in accordance with current ASA guidelines. 
Compliance shall be noted on the anesthesia record. 
 
h. The patient will not receive anesthesia until the attending surgeon presents him/her self to 
the operating room and all implants and equipment are available for that procedure. 
 
i. Where possible, disposable equipment is to be used. Non-disposable equipment is to be 
cleaned with germicide solution. Carts are to be restocked prior to the beginning of the next 
day's operating schedule. 

 
j. Cleaning of anesthesia machines and monitors, blood pressure cuffs, oximeter probes and 
cables, shall be in a manner consistent with the Association of Preoperative Registered 
Nurses (AORN). Recommended Practices for Cleaning, Handling and Processing 
Anesthesia Equipment 
 
k. There must be a working suction apparatus available with either a suction tip or catheter 
attached prior to the induction of anesthesia. 
 
l. The following standards of care and monitoring represent minimal standards and shall  
apply to all patients cared for by members of Surgical Department and Anesthesia Section. 
Monitoring appropriate to the particular patient may be significantly more extensive. 
 

(1) Qualified anesthesia personnel shall be physically present in the operating room, 
throughout the conduct of the procedure. 
 
(2) Oxygenation shall be monitored by the use of a pulse oximeter. It is recognized that 
artificial values may be obtained in vasoconstricted and some pigmented patients. 
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 (3) Ventilation shall be monitored by capnography and a ventilation meter placed on the 
exhalation limb of the rebreathing circuit. A disconnect (low pressure) alarm shall be 
used when patients have an endotracheal tube in place. 
 
(4) Circulatory status shall be assessed by the continuous display of the electrocardiogram 
and the use of invasive or non-invasive techniques to measure blood pressure. 
 
(5) Temperature shall be monitored in all patients. 

 
m. All patients shall have a minimum of one intravenous catheter placed per facility policy 
and procedure utilizing the “Stat-Lock” securing system prior to the induction of anesthesia. 
Other invasive monitors will be placed as required. To ensure prevention of occupational 
transmission of infection to anesthesia personnel, "standard precautions" as defined by CDC 
will be observed. Guidelines established by the AORN for the prevention of infection will 
be observed during insertion of catheters or monitoring of arterial central venous and 
pulmonary artery pressure. 

 
6. POST OPERATIVE CARE: When, in the opinion of the surgeon and anesthesia care 
provider, the patient can be transported: 
 

a. The patient will be transferred to either the PACU or an ICU as determined by the 
anesthetist and the members of the operating team. During non-administrative hours, patients 
will be transferred to an ICU. 

 
b. In the event an intensive care unit is not available for recovery, the patient will be 
recovered in the operating room by an anesthesia provider assisted by the operating room 
registered nurse.  

 
c. Care of patients in and criteria for discharge from the PACU are detailed in the policies 
and procedures of the Post-Anesthesia Care Unit. 

 
7. ANESTHESIA RECORD: An Anesthesia Record, OP 909, shall be completed for each 
patient receiving anesthesia in the operating room. Current ASA guidelines will be followed in 
documenting anesthetic events on the Anesthesia Record.  

 
8. RESPONSIBILITY: The Chair of Surgical Department has overall responsibility for the 
administration of this policy. 
 
9. REFERENCES:  
 

a. M-2, Part XIV, Chapter 1, Surgery, dated December 23, 1976;  
b. Policy Memorandum No. IS/HIMD-5, Informed Consent;  
c. Policy Memorandum No. 11-91, Ensuring Correct Site Surgery; 
d. Policy memorandum No. CS/112-4, Post Anesthesia Care Unit;  
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e. The Joint Commission (JC), current edition;  
f. Association of Preoperative Registered Nurses (AORN) Standards, and Recommended 
Practices 2009;  
g. ASA Standards, Guidelines and Statement, http://www.asahq.org/publicationsAndServices/sgstoc.htm . 
h. VA National Center for Patient Safety (NCPS) Medical Team Training Program 

 
10. RESCISSION: Policy Memorandum No. CS/112-12, dated July 2, 2007. 
 
11. ATTACHMENTS: None 
 
12. EXPIRATION DATE: August 2011 

 
//S// Original Signature on File. 
 
GABRIEL PÉREZ 

Medical Center Director 

 

http://www.asahq.org/publicationsAndServices/sgstoc.htm


 
 
 

 
48 

APPENDIX B: 

SITE APPROVAL LETTERS 

 



 
 
 

 
49 

 



 
 
 

 
50 

 



 
 
 

 
51 

 



 
 
 

 
52 

APPENDIX C: 

DEMOGRAPHICS/BASELINE QUESTIONNAIRE 
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Carbohydrate Clear Liquids  

Demographical/Baseline Information 

1. Select your qualifications 

A. Certified registered nurse anesthetist 

B. Physician anesthesiologist 

2. CRNAs, what is your highest level of education? 

A. Bachelors 

B. Masters 

C. Doctoral 

3. How many years have you been practicing as an anesthesia provider? 

A. Less than five years 

B. Five to ten years 

C. Ten to twenty years 

D. More than twenty years 

4. What is your age range? 

A. 20-30 

B. 30-40 

C. 40-50 

D. 50-60 

E. Greater than 60 

5. What fasting guidelines do you use in your practice? 
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6. Have you heard of the Enhanced Recovery After Surgery Society guidelines to use 

carbohydrate clear liquids two hours before surgery? 

A. Yes 

B. No 

If you answered, “No,” to question 6, you do not need to complete questions 7 or 8. 

7. If you answered, “Yes,” to question 6, do you allow patients to drink carbohydrate clear 

liquids two hours before elective surgery? 

A. Yes 

B. No 

8. If you answered, “No,” to question 7, what barriers do you feel are preventing you from 

implementing the guidelines into your practice? 
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APPENDIX D: 

PRE/POST SURVEY 
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Pre Survey 

1. According to ERAS protocol, which of the patient populations below should have 

carbohydrate clear liquids two hours before surgery? (Circle all that apply.) 

A. Diabetic patient with an A1c of 10.2 

B. 26 year old ASA 2 male 

C. Patient with a paraesophogeal hernia 

D. Diabetic patient with an A1C of 6.4 

E. Trauma patient 

F. 40 year old patient ASA 3 undergoing a TKA 

2. Studies have found which of the following benefits of carbohydrate clear liquids two 

hours before surgery? (Circle all that apply.) 

A. Decrease length of stay 

B. Increase insulin resistance 

C. Increased anxiety 

D. Decrease thirst 

E. Increase inflammation 

F. Decrease malaise 

3. Which of the following studies began the tradition of NPO for 8 hours? (Circle one.) 

A. Amer 

B. Mendelson 

C. Roberts 

D. Shirley 
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4. What was the rate of aspiration in 43 trials with 3110 participants involving clear liquids 

two hours before surgery? 

A. zero percent 

B. one to three percent  

C. three to five percent  

D. five to ten percent  

5. What have ultrasound studies of stomach contents shown after two hours with drinking 

clear liquids? 

 

 

 

6. What is the purpose of Enhanced Recovery After Surgery? 

 

 

 

7. Rate your willingness to encourage patients to drink carbohydrate clear liquids two hours 

before surgery 

 not likely- 1 2 3 4 5 6 7 8 9 10-very likely 

8. Rate how likely you would be to cancel surgery if an elective surgical patient had clear 

liquids two hours before surgery.  

 not likely- 1 2 3 4 5 6 7 8 9 10-very likely 
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Post–Survey 

1. According to ERAS protocol, which of the patient populations below should have 

carbohydrate clear liquids two hours before surgery? (Circle all that apply.) 

A. Diabetic patient with an A1c of 10.2 

B. 26 year old ASA 2 male 

C. Patient with a paraesophogeal hernia 

D. Diabetic patient with an A1C of 6.4 

E. Trauma patient 

F. 40 year old patient ASA 3 undergoing a TKA 

2. Studies have found which of the following benefits of carbohydrate clear liquids two 

hours before surgery? (Circle all that apply.) 

A. Decrease length of stay 

B. Increase insulin resistance 

C. Increased anxiety 

D. Decrease thirst 

E. Increase inflammation 

F. Decrease malaise 

3. Which of the following studies began the tradition of NPO for 8 hours? (Circle one.) 

A. Amer  

B. Mendelson 

C. Roberts 

D. Shirley 
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4. What was the rate of aspiration in 43 trials with 3110 participants involving clear liquids 

two hours before surgery? 

A. Zero percent 

B. one to three percent  

C. three to five percent  

D. five to ten percent  

5. What have ultrasound studies of stomach contents shown after two hours with drinking 

clear liquids? 

 

 

 

6. What is the purpose of Enhanced Recovery After Surgery? 

 

 

 

7. Rate your willingness to encourage patients to drink carbohydrate clear liquids two hours 

before surgery 

 not likely- 1 2 3 4 5 6 7 8 9 10-very likely 

8. Rate how likely you would be to cancel surgery if an elective surgical patient had clear 

liquids two hours before surgery.  

 not likely- 1 2 3 4 5 6 7 8 9 10-very likely 
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9. What are your concerns with implementing carbohydrate clear liquids two hours before 

surgery into practice? 

 

 

 

10. Do you think a policy should be developed to implement carbohydrate clear liquids two 

hours before surgery into your facility? Comment on why or why not. 
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APPENDIX E: 

INTERVENTION PRESENTATION 
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Slide 1 

Carbohydrate Clear Liquids
By Jeremy Stringer RN, BSN

University of Arizona

 

Slide 2 

Learning Objectives

• Understand the history of NPO Status
• Explain the overall goal of Enhance Recovery After Surgery Society 

and fasting guidelines
• Recognize American Society of Anesthesiologists Fasting Guidelines
• Understand the benefits of carbohydrate clear liquids
• Recognize who is a candidate vs. non-candidate for carbohydrate 

clear liquids.

 

Slide 3 

History of Nil Per Os Status

• In the late 1800’s an English surgeon advocated patient’s drink tea 
before undergoing chloroform anesthesia

• In 1946 Mendelson published a study identifying increased risk of 
aspiration of abdominal contents into lungs among obstetric patients 
developed the term Mendelson syndrome

• Contributed to the standard of Nil Per Os (NPO) or nothing by mouth 
for 8 hours

• Roberts and Shirley in 1974 instilled acid into lung of a monkey adding 
strength to the NPO for 8 hours before general anesthesia

(Mendelson, 1946; Reimer-Kent, 2010)
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Slide 4 

Enhanced Recovery After Surgery (ERAS)

• ERAS Society developed to used evidence based practices for the 
improvement of peri-operative care of patients

• Goal is to enhance the post-operative recovery of patients
• Several different clinical practice guidelines have been developed by 

the society for different categories of surgeries
• One of the clinical practice guidelines includes the use of 

carbohydrate clear liquids up to two hours before surgery

(Feldheiser et al., 2016)

 

Slide 5 
American Society of Anesthesiologist fasting 
Guidelines
• Clear liquids up to two hours before general anesthesia
• Breastmilk in neonates and infants up to four hours before surgery
• Infant formula up to six hours before general anesthesia
• Light meal such as toast and clear liquid up to six hours before 

general anesthesia 
• Heavy meal including fried, fatty or meats up to eight hours before 

general anesthesia 

(ASA, 2017)

 

Slide 6 

Benefits of Carbohydrate clear liquids

• Meta-analysis showed decrease length of stay
• Decreased inflammation markers
• Increased insulin sensitivity
• Decreased anxiety
• Decreased malaise
• Decreased nausea

(Amer et al., 2017; Lidder et al., 2013; Singh et al., 2015; Tran et al., 2013). 
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Slide 7 

Carbohydrate Clear Liquids and aspiration

• Meta-analysis and other studies found no increased risk of aspiration 
with the use of carbohydrate clear liquids

• In studies looking at carbohydrate clear liquids up to two hours before 
surgery none of the studies had any reports of aspiration during the 
studies 

• Ultra-sound study of gastric contents of NPO for eight hours 
compared to carbohydrate clear liquids found no difference in the 
volume of gastric contents

( Amer et al., 2017; Gomes et al., 2017)

 

Slide 8 

Potential Carbohydrate Clear Liquids

• Sports drinks
• Juices that are considered clears liquids such as apple juice
• Commercially developed products designed specifically for the 

purpose to be drank up to two hours before surgery may also contain 
a protein source in the drink

(amazon.com, N.D.)

 

Slide 9 

Who can drink Carbohydrate Clear Liquids

• Elective surgical patient population
• Populations to avoid and use the traditional fasting guidelines for 

eight hours of NPO
• Poorly controlled diabetics or have 
• Documented delayed gastric emptying
• Gastrointestinal operations such as a pancreas resection or paraesophageal

hernia repair 
• Trauma patients

(Feldheiser et al., 2016)

 



 
 
 

 
65 

Slide 10 
Conclusion

• Carbohydrate Clear Liquids are a safe  intervention
• Follows the guidelines of the ERAS Society and ASA
• Decreases the length of stay
• Potential to decrease costs
• Improve patient comfort and surgical experience
• Decreases insulin resistance
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APPENDIX F: 

PARTICIPANT DISCLOSURE FORM 
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Participant Disclosure Form 

 Carbohydrate Clear Liquids educational session has been developed as part of a Doctoral 
Project for the University of Arizona. The surveys that are associated with the educational 
session have also been developed as part of the Doctoral Project. Participation with the 
educational session and surveys is on a volunteer basis and participation can be removed at any 
time during the survey and education process. The purpose of this education is to increase 
knowledge about the use of carbohydrate clear liquids up to two hours before elective surgery at 
Carl T. Hayden VA Medical Center.  
 
 By participating in this education session, you will be asked to complete a demographics 
survey and pre-survey. A paper pre-survey/demographics survey will be given to you. This will 
be followed by an in-person educational session on carbohydrate clear liquids. After 
participation in the educational session, you will be asked to complete a follow up post survey. 
There are no foreseeable risks with participating in this survey and education session. Your 
identity and responses will be kept secure and anonymous.  
 
 If you choose to participate, you may discontinue your involvement at any time without 
penalty. By participating, you do not give up any legal rights you may have as a participant.  
 
Through your participation, you agree to have the results of the items collected used in this 
project. 
 
 For questions, concerns, or issues you may contact Jeremy Stringer, SRNA at 
stringer1@email.arizona.edu or 406-459-6181. 
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APPENDIX G: 

PERMISSION TO ADAPT SURVEY TOOL 
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APPENDIX H: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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APPENDIX I: 

GRAPHS OF DATA 
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APPENDIX J: 

EXECUTIVE SUMMARY
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Executive Summary 
EVALUATION OF AN EDUCATIONAL EVENT RECOMMENDING CONSUMPTION OF 

CARBOHYDRATE CLEAR LIQUIDS BEFORE SURGERY 
By Jeremy Stringer SRNA 

March 25, 2018 
Introduction: 

 Enhanced Recovery After Surgery (ERAS) Society recommends that carbohydrate clear 
liquids be consumed by elective surgical patients up to two hours before surgery. This is based 
off of evidence that carbohydrate clear liquids can reduce patient’s length of stay, decrease 
insulin resistance and improve patient comfort. The evidence in regards to carbohydrate clear 
liquids has found that there is no increase in the risk of aspiration events. Ultrasound studies 
have shown that there is no increase in gastric contents two hours after consuming carbohydrate 
liquids compared to being NPO for 8 hours. These guidelines by the ERAS society coincide with 
the American Society of Anesthesiologists fasting guidelines to allow clear liquids up to two 
hours before surgery. This breaks the long standing tradition of nothing by mouth for eight hours 
before surgery.  
 
Objective: 

 Some of the anesthesia providers from the Carl T. Hayden VA medical center 
participated in a baseline/pre-test survey. This was followed by an education event on 
carbohydrate clear liquids to the anesthesia providers. After the event a post-survey was 
completed by the participating anesthesia providers.  
 
Conclusion: 
 
 The providers that participated had a strong baseline understanding of the ERAS 
guidelines to who should have carbohydrate clear liquids before surgery. The education event 
helped reinforce this knowledge and helped explain further the benefits of carbohydrate clear 
liquids. The majority of the anesthesia providers that participated felt a policy should be 
developed to incorporate carbohydrate clear liquids two hours before surgery into practice.  
 
Recommendation: 
 
 Carbohydrate clear liquids are a safe intervention to improve patient outcomes and 
comfort. A policy be developed by the ERAS committee at the Carl T. Hayden medical center on 
the ERAS fasting guidelines to incorporate carbohydrate clear liquids into practice. The majority 
of anesthesia providers are on board with incorporating the carbohydrate clear liquids into 
practice. 
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