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Abstract 

This paper looks into the methods used to collect blood glucose samples in the post-operative 

coronary artery bypass patient. Current practice is waking a patient hourly to obtain blood via a 

finger prick. This project revolved around a change to this process to optimize the amount of 

sleep a patient was able to get post-operatively while still maintaining hourly blood glucose 

sample collections. SafeSets were used to collect blood samples, and a retrospective chart 

analysis was done to compare the intervention group to the pre-intervention group. Data resulted 

in approximately the same amount of blood glucose checks post-operatively, collected 

differently however. In conclusion, this process change greatly decreased the amount of times a 

patient was disturbed for a finger prick and allowed for a most restful first night after surgery.  

Keywords: coronary artery bypass graft (CABG), blood glucose, blood glucose sample 

collection, arterial lines, process change  
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Blood Glucose Sample Collection in the Post-Operative Coronary Artery Bypass Patient 

 Blood glucose samples have long been collected via a finger prick; however, if a finger 

prick is not necessary, why does the medical community continue with this practice? In post-

operative coronary artery bypass graft patients, an arterial line is in place for monitoring. When 

an arterial line is in place, objects such as a closed arterial line can be utilized to promote less 

blood wasting and fewer venipunctures to obtain blood specimens. If blood can easily be 

obtained via an arterial line without disturbing a sleeping patient, all blood samples should be 

collected through it. In this proposal, an alternative method to collecting blood glucose samples 

will be offered; one that does not disturb a recovering patient. Through the utilization of the 

SafeSet, accurate, hourly blood sugars will still continue to be collected, streamlining blood 

sample collection by the registered nurse and continuing with great post-operative care.   

Overview 

Problem Description 

Coronary Artery Bypass Graft (CABG) surgeries have been performed for nearly 100 

years, accounting for nearly 200,000 surgeries per year (Melly et al., 2018). Regulating blood 

glucose levels has become the standard of practice in recent years to help decrease the rate of 

deep sternal wound infections and enhance recovery post-operatively (Lazar et al., 2004). The 

current practice is to obtain a finger prick blood glucose sample upon recovery and titrate insulin 

drips hourly, depending on blood glucose levels.  

While there is data supporting blood glucose control, there is also data supporting the 

need for sleep after a major cardiovascular surgery. According to Redeker and Hedges (2002), 

patients need sleep to help function cognitively and physically after surgery and they agree that 

there is a need to look further into interventions to increase quality of sleep in cardiac surgery 
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patients. When a blood glucose sample is obtained hourly via a finger prick, quality of sleep is 

lacking. There is a potential to impair cognitive function, leading to post-operative delirium. 

Furthermore, every time a patient’s finger is pricked, a potential pathway for infection is 

introduced. There are many problems associated with an hourly finger prick post-operatively, but 

most importantly, in post-operative coronary artery bypass graft patients, will collecting blood 

glucose samples from a closed monitoring line as opposed to a finger prick allow for a more 

restful first night after surgery? 

The outcome of this project shows a more restful first night for a patient. This was 

directly measured by comparing post-operative CABG patients average amount of finger sticks 

prior to the initiation of using a closed monitoring line to obtain blood glucose samples to the 

average amount of samples taken from a closed monitoring line.  

Available Knowledge 

Blood Glucose Control  

Glycemic control in the post-op CABG patient has been a mainstay of practice for many 

years now. Tight glycemic control has proven to enhance perioperative outcomes, as well as 

post-operative outcomes (Lazar et al., 2004). Outcomes that Lazar et al. (2004) found included 

decreased incidence of sternal wound infections and quicker sternal healing. Furthermore, tight 

glycemic control decreases the incidence of mediastinitis (Carr et al., 2005). Poor glucose control 

is associated with surgical site wound infections, in either the sternotomy or harvest sites (Ata et 

al., 2010). Post-operative hyperglycemia can be associated with surgical site infections (SSI), 

and that early glycemic control in the perioperative and post-operative state will likely reduce the 

risk associated with SSI’s and hyperglycemia (Ata et al., 2010).  
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Blood Glucose Sample Collection 

The project site’s current policy is to obtain a blood glucose sample via a finger prick and 

utilizing a point-of-care (POC) glucometer to show real time blood glucose levels. Then, once a 

point-of-care blood glucose level is determined, the insulin drip will be titrated accordingly. 

Laboratory blood glucose levels do not differ significantly from a point-of-care glucose check, 

making the titration of insulin drips capable by either means (Lacara et al., 2007). However, 

laboratory testing takes too long to get back, usually 30 to 60 minutes; therefore, point-of-care 

blood sampling and glucose levels are preferred over waiting for laboratory samples to be 

returned (Rajendran & Rayman, 2014). An additional benefit to using POC glucose testing is 

cost. Point-of-care glucose testing not only deliveries rapid results, but are more cost efficient 

than laboratory testing (Rajendran & Rayman, 2014). Lastly, point-of-care testing requires less 

blood for an adequate sample. A POC glucometer requires 0.3 to 1 microliter of blood, as 

opposed to a laboratory sample requiring 1-3ml of blood (Rajendran & Rayman, 2014). Due to 

the sheer volume of the sample needed, POC testing is preferred in CABG patients to help 

eliminate blood wasting that could potentially cause anemia. Blood wasting in a patient whose 

blood levels could be critically low could affect patient outcomes.  

With POC glucose checks, utilizing a lancet to prick their finger disturbs patients. Every 

prick to obtain a small blood sample awakens a sleeping patient and induces a pathway for 

potential infection. In a post-operative CABG patient, blood glucose samples are required hourly 

for the first 24-hours following surgery, indicating that sometimes up to 24 finger pricks can 

occur. Sample collection is pertinent to monitoring a patient’s blood glucose levels, so finger 

pricks have been the mainstay of practice for many years.  
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Rationale 

There is a need to determine interventions to increase quality of sleep in cardiac surgery 

patients. The Iowa Model for Evidence Based Practice changes helped guide this proposal 

question by identifying current issues, potential solutions with already formulated data, helps 

guide changes and how to implement those changes. The first step in the Iowa Model is 

identifying a problem where change is needed (Cullen et al., 2018).  The problem has been 

identified as the way blood samples are collected in post-operative coronary artery bypass graft 

patients. This is a problem because there are other ways of obtaining a blood sample without 

having to disturb the sleeping patient. The next step in the Iowa Model would be to determine if 

this is a priority or not (Cullen et al., 2018). This problem is a priority within this patient 

population; it affects the care the patient receives as well as quality outcomes of CABG patients.  

The next step to address the problem while following the Iowa Model would be to 

formulate a team to help get this EBP changed (Cullen et al., 2018). While gathering data and 

asking questions, a team was formulated consisting of nurses, nurse practitioners and surgeons 

that believes in this process change. The next step in the Iowa Model was to analyze the research 

and data that is currently in practice and to perform a literature review, which was discussed in 

this proposal (Cullen et al., 2018). The subsequent step would be to implement a pilot program, 

and analyzing if the change would be possible. It is recommended within the Iowa Model to 

change only one or two things first, and see if the changes are plausible (Cullen et al., 2018). 

Since this problem only focuses on one change, the Iowa Model helped lend rationale to this 

project.  

Purpose 
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The purpose of this project was to implement blood glucose collection through the 

SafeSet device to facilitate uninterrupted sleep following bypass surgery. 

Methods 

Context 

The proposed intervention took place at a Midwestern hospital located in an urban city. 

Currently, there are 254 beds, and an expansion is increasing the capacity to about 325 beds. The 

hospital is home to a diverse cardiac and cardiothoracic surgical line, including three 

cardiothoracic surgeons, 2 electrophysiologists, 6 interventionalists, a 17 bed cardiac ICU unit, a 

22 bed cardiac intermediate care unit and a 28 bed step down cardiac unit. This hospital has the 

potential for 4 CABG procedures a day, averaging 2 a day during the week. By understanding 

the physical environment and infrastructure in place for CABG surgeries to take place, as well as 

the values and working atmosphere of this hospital, a more thorough context is able to be 

concluded.  

This hospital is a pillar in the community for the cardiac care it provides to the 

community. This hospital is a distinct center for cardiac care awarded by Blue Cross and Blue 

Shield of Nebraska. All three cardiothoracic surgeons are members of the Society of Thoracic 

Surgeons Recognition. The hospital also has an accredited Chest Pain Center. Lastly, the hospital 

is awarded the American Heart Association's Mission Lifeline Silver Award. While considering 

evidence-based practice (EBP) and any proposed interventions, all accreditations must be taken 

into account and ensure that any changes align with their purposes and standards.  

The participants in the intervention was any patient undergoing coronary artery bypass 

graft surgery within a three week timeframe, with ages ranging from 45 years old to 85 years old. 

The length of time that blood glucose sample collection methods were measured was during the 
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24 hour post-operative window, when a closed monitoring line is in place. By measuring the 

amount of finger pricks versus the amount of samples collected from a closed line, we were able 

to obtain the amount of times a patient was not disturbed during the night, therefore increasing 

rest time. The patient received the same care and management post-operatively as they would 

have prior to this intervention.  

Intervention 

The intervention to address blood glucose sample collection utilized the SafeSet made by 

ICUMedical. The hospital that the intervention took place at already had the SafeSet in stock, 

they just were not being used regularly. Furthermore, the RN’s on the unit had already been 

trained on the usage of the devices, but the lead investigator was available on the unit to answer 

questions and aid in sample collection for the first couple of patients. Staff development nurses 

previously led training on the cardiac unit when the hospital acquired the SafeSets, allowing the 

intervention to take place without further training of the RN’s on the unit. Prior to the 

intervention, an email was sent to the nurses on the units educating them on this project, the 

importance of collecting blood samples via the SafeSet and when the time frame in which the 

intervention would take place.  

The intervention took place for 21 days, on every CABG patient operated on in the 

hospital during that period, encompassing most of April 2022. While the patient was getting 

prepped for surgery in the hospital, an arterial line was placed for blood pressure readings and 

control. While placing the arterial line, the anesthesiologist did not change any current 

procedures. The only difference was using the tubing. Instead of traditional arterial line tubing, 

the anesthesiologist used the tubing with the SafeSet built in. Once that was in place, it 

functioned as all arterial lines do; however, blood could be drawn from it. Data collection 
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utilizing the SafeSet took place starting immediately upon the patient’s arrival to their hospital 

room post-operatively. Current protocol states a blood sugar must be collected upon patient 

entering their recovery room, instead of collecting a blood sugar via finger prick, the receiving 

RN obtained a glucose sample utilizing the SafeSet. As an RN would do with an arterial line, 

they drew back on the line but instead of the blood waste going to an outside syringe, it was 

contained within the SafeSet. The 10mL of “wasted blood” was contained within the SafeSet, 

allowing the nurse to draw a very small sample from the arterial line to be used with the POC 

glucometer. Upon collection of the sample, the RN returned the waste that was contained within 

the SafeSet back to the patient. The SafeSet continued to be utilized for blood glucose sample 

collection for as long as it remained in place.  

Study of the Intervention 

Prior to the intervention-taking place, the amount of times a patient had their blood sugar 

checked was collected on 10 previously discharged CABG patients. After providing education to 

the staff and transitioning to the SafeSet, data collection began. Data collection was continuous 

throughout the 21 days of the intervention implementation. Data was collected electronically via 

retrospective chart review. The data was collected by analyzing the flow sheet within EMR’s to 

obtain how many times a patient’s finger was pricked for 24 hours post-op. EMR access was 

granted by the hospital’s Chief Compliance Officer. Data was then collected over 21 days in 

CABG patients where the SafeSet was utilized. The data collected was the number of blood 

glucose samples taken from the SafeSet within the 24 hours post-operation. By reviewing EMRs, 

the author was able to obtain when the SafeSet/Arterial line was discontinued, and was able to 

differentiate blood glucose samples taken from a SafeSet versus a finger prick.  
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Measures 

The primary outcome of this is project was to have a more restful first night of sleep for a 

patient. This was quantitatively measured by retrospective chart review. There was a comparison 

between the finger sticks prior to initiation of the closed monitoring line and after the initiation 

of the process change. By comparing the two values, we were able to directly determine the 

number of sleep disturbances pre- and post-implementation.  

Analysis  

 Upon completion of data collection, the amount of times patients were disturbed prior to 

implementation was compared to the amount of times a SafeSet was utilized in blood sample 

collection. The data was utilized to run a t-test in excel to infer if there was a significant 

difference between the two groups of the study. T-test results showing a significant difference in 

the groups will allow blood glucose sample collection methods to be addressed more thoroughly 

for future bypass surgeries. No demographic data was collected, therefore the data collected was 

not able to be tied back to the patient or lead to identifiable information.  

Moving forward, the data derived from this study will set criteria for patient disturbances. 

Data analysis allows providers and nursing staff to be more aware of the amount of times 

patients are disturbed following cardiac surgery, and help minimize unwarranted disturbances.  

Ethical Considerations  

 Prior to any data collection, the author gained permission from the hospital’s Institutional 

Review Board, service leader, unit manager and clinical partners affiliated with the hospital. The 

three basic principles of research include respect of persons, beneficence and justice. The 

patients were still cared for in the exact same manner, as prior to the proposed intervention, 

blood sugars and insulin management remained the same  
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Protected health information (PHI) was confidential, and no PHI was collected, as 

previously stated. The blood sugar level itself was not collected; simply the amount of blood 

samples collected was reflected in data sets. In no way can the collected data be able to identify a 

person or disclose PHI. The collected data was saved on an electronic spreadsheet through excel 

on a private computer that was password protected. The only person with access to the 

spreadsheet was the author of this project. As for conflict of interest, the primary investigator 

works on the cardiac unit where the intervention occurred; however, the primary investigator did 

not directly care for any of the patients during the data collection time. The primary investigator 

was present on the unit to aid the RN in use of the SafeSet and sample collection, but was not 

paid nor involved with any other aspect of patient care.  

Results 

 There was no demographic data collected on either the pre-intervention or intervention 

group. The pre-intervention group consisted of 10 patients, while the intervention group 

consisted of 13 patients. The amount of POC glucose checks were similar in the pre-intervention 

group (M=17.9, SD=1.37) when compared to the intervention group’s POC glucose checks (M= 

18, SD=1.91). An unpaired t-test showed a p value = 0.8903.   

Discussion 

Summary 

 The rationale for conducting this study was to improve the amount and quality of sleep 

following coronary artery bypass surgery. Based upon the previous results, the rationale behind 

this intervention has been supported through the clear evidence of far fewer times a patient was 

disturbed to collect blood glucose samples. There needs to be more data on sleep after surgery, 

but after this intervention, one can deduce that the need to awake a patient for a blood sugar via 
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finger prick is an unnecessary act if other means to blood collection are available. The mean 

number of glucose checks were roughly the same – indicating that there is no change in the 

amount of times a blood glucose sample was collected. However, what was changed was the 

manner in which the blood was collected. Both groups had roughly the same first night after 

surgery – except the intervention group was not disturbed unnecessarily.  

 Strengths of this project include how a simple process change could affect a patient’s 

recovery and sleep quality after a major surgery such as coronary artery bypass. The outcome of 

this study could produce protocol changes, to ensure that blood glucose samples are drawn via 

arterial lines with SafeSet’s are in place. Regardless if a patient just had a CABG, or is in critical 

condition in an ICU, if an arterial line is in place, this study should help support the nee for a 

SafeSet to also be in place to aid in blood sample collection.   

Interpretation 

 While one may see a p-value of 0.8903 and think that this study failed, it’s actually the 

opposite of that. A higher p-value correlates no significant difference between collecting a blood 

specimen via finger prick or SafeSet. The same amount of samples were collected, regardless of 

the route that which they were collected by. However, the data tells us is that for every time the 

SafeSet was used to collect a blood sample, the pre-intervention group had been woken up for a 

finger prick. The data showed that a patient was disturbed far less by utilizing the SafeSet for 

blood sample collections. The association between the two groups was that they both had 

undergone CABG surgery, were recovered and treated exactly the same way post-operatively, 

and yet one group was able to be disturbed less.  

 Retrospectively, the outcome of the study was anticipated. The average amount of blood 

glucose sample collections did not vary between groups. Blood sugar checks are ordered every 1 
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hour for the first 24 hours, an obstacle to data collection that was not expected was that the 

arterial line was not in place for a full 24 hours after surgery, depending on how long the 

patient’s surgery took. Therefore, the average amount was around 18 hours due to the arterial 

line being pulled early.  

Limitations 

 While conducting data collection, some limitations were discovered. The first limitation 

was the inability to know for sure if the SafeSet was used to obtain the POC blood sample or not. 

While collecting data, the patient’s chart only pulls through a “POC blood glucose” sample, there 

is no where to chart how that sample was collected. The lead investigator on this study did their 

part to ensure the SafeSet was in place and was being used appropriately, so the collection was 

left up to the RN’s on the unit. This may be a major limitation because with this knowledge there 

is no way to prove for certain if the SafeSet was truly being utilized or not when the primary 

investigator was not present.  

 Another limitation was that the arterial line often times got discontinued prior to the 24-

hour mark after surgery. The arterial line was placed in pre-op, prior to the initiation of 

anesthesia, and depending on how long the surgery lasted, the patient may not of arrived to the 

floor for 4-6 hours after. It’s routine for the arterial line to be discontinued the following 

morning, so in many cases, data collection fell short of 24-hours.   

Conclusions  

 The revised standards for quality improvement reporting excellence (SQUIRE 2.0) were 

used as a framework for reporting this project. In summary, this project was not trying to change 

insulin protocols or the management of blood sugars. The intervention was solely looking at the 

method for which a blood sample is collected. The findings indicate the amount of times a 
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patient is unnecessarily disturbed post coronary artery bypass surgery, and hopefully will allow 

for further investigation into the restfulness of patient’s recovery. A next step to ensure this 

process change occurs is revising the protocols, not only for CABG patients, but also for any 

patient with arterial lines in place. Implications for this change are proven in the numbers and 

allowing the patients the rest they need following major surgeries.  
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