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Abstract  
Background: Newborns at a higher risk for developing hypoglycemia are defined as newborns 
born small or large for gestational age, late-preterm (34-36 and 6/7 weeks gestation), those born 
to mothers with diabetes and any newborn exhibiting clinical signs of hypoglycemia.  Identified 
newborns are monitored and often fed formula to stabilize their blood glucose level. Many 
mothers plan to breastfeed exclusively, but when formula is fed to their newborns exclusive and 
long-term breastfeeding is decreased.  Applying the Baby-Friendly Hospital Initiative 
interventions like skin to skin care, frequent breastfeeding and feeding hand expressed colostrum 
to the at-risk newborns may prevent hypoglycemia, stabilize the glucose levels, lessen formula 
supplementation, and increase exclusive breastfeeding rate. The Prevention of Newborn 
Hypoglycemia Algorithm supports the AAP Screening and Management of Postnatal Glucose 
Homeostasis Algorithm, the Academy of Breastfeeding Medicine and the Baby Friendly 
guidelines to prevent and reduce newborn hypoglycemia and related formula use, increase 
breastfeeding rates and thereby improve delivery of care. 
Local Problem:  The community hospital was initiating the process of becoming a Baby 
Friendly Hospital and recognized that their use of formula to manage hypoglycemia in at-risk 
newborns was very high and sought to decrease its use and consequently increase breastfeeding 
rates.  The hospital currently uses an algorithm based on the AAP Hypoglycemia Algorithm that 
does not incorporate some of the Baby Friendly interventions.  There are inconsistencies of the 
management in the care of the at-risk newborns.   
Interventions:  The purpose of this quality improvement project was to implement and evaluate 
the effectiveness of the Prevention of Hypoglycemia Algorithm for the at-risk newborns in a 
community hospital.  The implementation included instruction and guidance of the nursing staff 
in the components and the use of the algorithm.  The use of the algorithm was assessed in the 
overall and the at-risk number of newborns that were ever and exclusively breastfed during the 
intervention period.  At the end of the implementation, the nurses evaluated the usability of the 
algorithm with the Algorithm Usability Questionnaire. 
Results:  Overall the ever-breastfeeding rate increased slightly but the exclusive breastfeeding 
rate dropped.  During the intervention, all of the at-risk newborns were managed with parts of the 
algorithm and 100% breastfed some of the feedings.  The exclusively breastfeeding rate was 
67% in the first month and 20% the second month. There was a 70% staff approval for ease of 
use of the algorithm.   
Conclusions:  All at-risk newborns breastfed for some of the feedings in the hospital during the 
intervention.  There was an increase in the awareness of at-risk newborn hypoglycemia 
prevention and the use of the algorithm recommendations for all newborns. The algorithm served 
as a prompt to apply the Baby Friendly interventions while preventing hypoglycemia, managing 
the blood glucose levels, lessen formula supplementation and preserving the newborns 
breastfeeding abilities.  The Algorithm remained posted on the nursing unit to assist this practice 
change to manage the at-risk newborns and help the hospital become a Baby-Friendly designated 
facility.   
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Prevention of Newborn Hypoglycemia Algorithm  
 

Background 
 

A low blood glucose level is an issue seen in at-risk newborns in the immediate postnatal 

period, and early identification and management of the newborns at higher risk are essential to 

prevent hypoglycemia.  The American Association of Pediatrics (AAP) defines at-risk newborns 

as term newborns that are born small or large for gestational age, late-preterm (born between 34-

36 and 6/7 weeks), those born to mothers with diabetes and any newborn exhibiting clinical signs 

of hypoglycemia.  Hypoglycemia clinical signs may include, irritability, tremors, jitteriness, 

exaggerated Moro reflex, poor feeding, lethargy, weakness seizures, cyanosis, apnea, floppiness 

as well as a weak or high-pitched cry.  Newborn hypoglycemia is difficult to define because 

there is no correlation between clinical signs, neurological injury and blood glucose level 

(Adamkin, 2011).    

The AAP Screening and Management of Postnatal Glucose Homeostasis Algorithm 

recommends blood glucose testing, feeding if levels are low and retesting until the at-risk 

newborn achieves a pre-feeding target blood glucose level of  > 45 mg/dL in the first 24 hours 

(Adamkin, 2011).  The algorithm is divided into two time periods, birth until four hours and four 

hours until 24 hours of age to differentiate the different normal glucose values and treatment in 

the first 24 hours after birth (Adamkin, 2011).  The Academy of Breastfeeding Medicine (ABM) 

recommends placing the at-risk newborns in skin to skin position with their mothers and manage 

glucose levels with breastfeeding or hand expressed colostrum feedings every one to two hours 

(Wight & Marinelli, 2014).  Baby-Friendly Hospital Initiative (BFHI) recommends skin to skin 

breastfeeding and colostrum feeding in the first hour after birth (World Health Organization, 

UNICEF [WHO/UNICEF], 1989).  The AAP algorithm does not specifically indicate what to 
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feed or where the newborn is while being monitored for hypoglycemia.  The AAP algorithm 

outlines the management of hypoglycemia while the ABM and the BFHI recommend prevention 

of hypoglycemia.   

The Prevention of Newborn Hypoglycemia Algorithm (see Appendix A) is an 

intervention that helps prevent hypoglycemia and maintain the at-risk newborn’s glucose levels 

within normal limits while also protecting their breastfeeding abilities.   The algorithm preserved 

the same glucose testing times and parameters of the existing AAP hospital adaption but also 

incorporated the Academy of Breastfeeding Medicine and the Baby Friendly Hospital Initiative 

recommendations of continued skin to skin, breastfeeding and hand expressed colostrum feeding 

until the pre-feeding blood glucose is > 45. The algorithm included the evidenced-based 

practiced ways of maintaining blood glucose levels by breastfeeding, hand expressed colostrum 

feedings and skin to skin care.  The algorithm is a step by step sequence of actions for the 

prevention of hypoglycemia prompting the nurse to act to assist the mother in skin to skin care 

and to feed her baby.  The Algorithm incorporated the BFHI Ten Steps to Successful 

Breastfeeding to assist the Hospital in obtaining the Baby-Friendly designation. 

The use of an algorithm for management of newborns with hypoglycemia was used in 

other quality improvement projects and shown to improve the care of newborns and support 

breastfeeding (Csont, Groth, Hopkins, & Guillet, 2014, Tozier, 2013).  The benefits of 

breastmilk are well known, and it is considered the ideal first food for newborns (American 

Academy of Pediatrics [AAP], 2012).  Adherence to the BFHI Ten Steps to Successful 

Breastfeeding increased both short and long-term breastfeeding (Perez-Escamilla et al., 2016).    

Breastfeeding and supplementing with colostrum increased blood glucose levels equally 

compared to formula (Tozier, 2013).  Early breastfeeding within the first two hours increased 
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milk production on day four of life and newborns fed significantly more breastmilk on day four 

than newborns not breastfed early (Bystrona et al., 2007).  Additionally, skin to skin care, the 

placement of a naked newborn prone on the mother's skin, usually between her breasts, is 

recognized as an ideal place for a newborn to stabilize and conserve energy and increased blood 

glucose levels (Christensson et al., 1992).   

The perinatal center of an area community hospital started the process of becoming a 

Baby-Friendly designated hospital and recognized that their use of formula to manage 

hypoglycemia in at-risk newborns is very high and want to decrease its use and consequently 

increase the exclusive breastfeeding rates.  The hospital uses an adapted version of the AAP 

algorithm to monitor and manage the newborns at risk for becoming hypoglycemia born in their 

facility.  A common practice in the hospital is to bottle feed formula to increase the blood 

glucose levels even in the breastfeeding newborns.  In accordance with BFHI practices, the 

community hospital recommended that mothers breastfeed and place their newborn's skin to skin 

with the at-risk newborns first glucose testing at one hour of age.  However, there were 

inconsistencies in practice.  Often the mothers at the community hospital were unable to latch to 

breastfeed, many were not taught hand expression, and skin to skin care was sometimes 

interrupted within the first hour.  Asymptomatic hypoglycemic newborns were often bottle-fed 

formula before trying to breastfeed or feed hand expressed colostrum.   

Purpose statement 
 

The purpose of this DNP project was to implement and evaluate the effectiveness of the 

Prevention of Newborn Hypoglycemia Algorithm for at-risk term newborns in a community 

hospital.  The short-term goal was to have 60% of the staff score the Algorithm as easy to use.  

The long-term goal was to have a 10% increase in exclusive breastfeeding rate at discharge. 
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The Health Belief Model 

 The Health Belief Model is a behavior change model that explains behaviors related to the 

introduction and implementation of new health ideas and was designed in the 1950s by the 

United States Public Health services (Jones, Smith, & Llewellyn, 2014).  The model was 

developed to understand why changes to an evidenced-based healthier practice are not adhered to 

(Jones et al., 2014).  The model has five core elements; perceived severity, perceived 

susceptibility, perceived benefits, perceived barriers, and a cue to trigger the change (Jones et al., 

2014).   The model’s perceived beliefs along with the cue guide the implementation toward 

acceptance of the change in behavior (Jones et al., 2014).  The Health Belief Model supports the 

idea of changing the nurse’s behavior in the management of at-risk newborns and to recognize 

the benefits of following the algorithm to prevent hypoglycemia. 

The Health Belief Model core elements were applied to the problem of the prevention of 

newborn hypoglycemia.  The perceived severity, the seriousness of the condition and related 

consequences, was the misunderstanding of newborn hypoglycemia prevention and the effects of 

feeding formula to a breastfed newborn.  Lack of preventative action and understanding of the 

seriousness can lead to more newborns with hypoglycemia and more management with formula 

with a possible lower exclusive breastfeeding rate and lower maternal breast milk supply.  The 

perceived susceptibility, the feeling of being at risk, was the vulnerability of not knowing what 

or how to apply the evidenced-based solutions in the algorithm like breastfeeding, hand 

expressed colostrum feedings and skin to skin.  The perceived benefit, the effectiveness of an 

action, was observing the ease of following the algorithm and the increasing number of 

breastfeeding newborns.  The perceived barriers, the negative part of the implementation of the 

change, using the algorithm, was the perception of the increased workload and time spent 
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helping the mother breastfeed or hand express as well as waiting at least an hour for skin to skin 

time and the first breastfeeding to be completed.  Many unit nurses lacked the confidence in 

using frequent breastfeeding, colostrum feedings or skin to skin care to prevent hypoglycemia, 

and the care was inconsistent. The cue to action was the Prevention of Hypoglycemia Algorithm 

to prompt the order of interventions.    

As the nurses grew in understanding of the health benefits of using the algorithm to cue 

them to incorporate skin to skin care,  breastfeeding and hand expressed colostrum feedings, 

their beliefs about the prevention and management of hypoglycemia of the at-risk newborns 

began to change.  The model also provided a framework to tackle the barriers of the nurse's 

perceptions of an increased workload and the common thought that formula is better than 

breastmilk to manage the at-risk newborns.  Addressing the misperceptions and other barriers 

strengthened the nurse's advocacy for the algorithm.  The self-efficacy of the nurses grew as their 

confidence and familiarization of the algorithm increased.  

 
Literature Review  

Identification and management of at-risk term newborns are essential to prevent 

hypoglycemia after birth.  The focus of this evidence review was the use and the components of 

the proposed algorithm to prevent hypoglycemia in newborns, with a goal to minimize variations 

in nursing interventions, preserve breastfeeding, decrease formula use while maintaining blood 

glucose levels. The proposed Algorithm to Prevent Hypoglycemia was based on the American 

Academy of Pediatrics (AAP) Screening and Management of Glucose Homeostasis Algorithm, 

the Baby-Friendly Hospital Initiative (BFHI) and the Academy of Breastfeeding Medicine 

(ABM) recommendations.  The review began with evidence of the effectiveness of algorithms 

used in other quality improvement projects for the care of newborns.  A review of the success of 
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the components of the algorithm, skin to skin, breastfeeding, and feeding hand expressed 

colostrum to maintain and increase blood glucose levels within normal limits follows.  

An algorithm is a visual series of events that prompt action and has been used to assist in 

the management of newborn problems. The AAP Hypoglycemia Algorithm (2011) is widely 

used to manage newborn care and the community hospital where this project will be 

implemented uses an adapted version of this algorithm.  The AAP defines glucose level goals 

and delineates the treatment if the newborn is unable to reach the target at the specified age of 

life in hours, but it does not incorporate BFHI or ABM recommendations to prevent 

hypoglycemia (Adamkin, 2011).  Csont, Groth, Hopkins, and Guillet, (2014) implemented an 

algorithm to determine if the use of a breastfeeding plan for newborns at risk for developing 

hypoglycemia would stabilize the newborn's glucose level, decrease formula feedings, increase 

breastfeeding and avoid Special Care Nursery (SCN) admission. The researchers concluded that 

after the algorithm was implemented the newborns breastfed more, had fewer blood glucose 

sticks, fewer formula supplementations, and fewer admissions to the Special Care Nursery due to 

hypoglycemia (Csont et al., 2014). The plan does not mention BFHI recommendations of feeding 

hand expressed colostrum or placing the newborn skin to skin. Tozier (2013), implemented an 

algorithm that included feeding drops of colostrum and compared the newborn's blood glucose 

levels to those supplemented with formula.  The author concluded that glucose levels of 

newborns supplemented with colostrum were no different than those supplemented with formula 

(Tozier, 2013).  The algorithm did not include continued skin to skin past the first hour. The 

researchers showed that a breastfeeding algorithm based on the AAP 2011 guidelines could 

safely and successfully manage at-risk newborns. 
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Many studies indicate that initiating breastfeeding and hand expressed colostrum feedings 

shortly after birth increases intake, blood glucose levels, maternal milk supply, and long-term 

exclusive breastfeeding, (American Academy of Pediatrics [AAP], 2012).   Researchers 

conducted a longitudinal cohort study to evaluate the use of formula to supplement breastfeeding 

newborns to determine if it shortened the duration of breastfeeding in mothers who intended to 

breastfeed exclusively (Chantry, Dewey, Peerson, Wagner, and Nommsen-Rivers, 2014).  Of the 

393 mother-infant pairs, 47% received formula supplementation for reasons such as perceived 

insufficiency, hypoglycemia, or excess weight loss (Chantry et al., 2014).   At 30-60 days 68% 

of the newborns who were formula supplemented in the hospital were not exclusively 

breastfeeding compared to 37% of newborns who did not receive hospital supplementation 

(Chantry et al., 2014).  Morton et al., (2009) studied early hand expression and massage during 

breast pumping of mothers of preterm newborns to determine if there is an increase in milk 

production.  Mothers who combined hand expression, massage and pumping increased 

breastmilk production over mothers who did not hand express or massage (Morton et al., 2009).   

Bystrona et al. (2007), randomized 176 mothers into four groups, to study the effect of 

different maternity practices and the relationship to maternal mood, breast engorgement, and 

milk production.  Group I newborns were placed skin to skin after delivery, group II newborns 

were dressed and placed in the mother’s arms and newborns from both those groups roomed-in 

and were fed on demand, the group III newborns were kept in the nursery and breastfed on a 

schedule and group IV newborns were initially kept in the nursery but later roomed-in and fed on 

demand (Bystrona et al., 2007).  On day four the mothers in group III, (separated and scheduled 

feedings) had lower milk production, and mothers of newborns who roomed-in, breastfed in the 

first two hours and on demand, groups I and II (skin to skin and in the mother’s arms) and group 
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IV (separated then reunited) had significantly more milk on day four, with no relation to the 

number of breastfeeding sessions per day (Bystrona et al., 2007).  Boundy et al. found that 

newborns placed in skin to skin contact with their mothers were associated with many newborn 

physiological improvements like decreased hypoglycemia, and hypothermia and increased 

exclusive breastfeeding compared to conventional care (Boundy et al., 2016).  Early breastfeeding 

and hand expressed colostrum feedings within the first two hours increased milk production, 

consequently increasing the newborns number of feedings, and the amount of breast milk per 

feeding contributing to stabilizing their glucose level.  Skin to skin care assisted in increasing 

exclusive breastfeeding and stabilizing the newborns glucose level.     

When newborns are placed skin to skin and are kept warm by their mothers, they become 

metabolically stable, conserve energy and maintain normal range blood glucose levels. In a 

randomized controlled trial, Christensson et al., (1992) examined temperature stability, metabolic 

adaptation and crying in 50 full-term newborns cared for skin to skin or in a cot next to the 

mother during the first 90 minutes after birth.   The researchers concluded that newborns kept 

skin to skin had higher temperatures, higher blood glucose levels, and they cried less than the 

newborns kept in the cots (Christensson et al., 1992).  In a systemic review of 46 randomized 

controlled trials Moore, Bergman, Anderson, and Medley (2016) compared immediate or early 

skin to skin with usual hospital practices.  The researchers concluded that the skin to skin 

newborns had higher stability of the cardio-respiratory system overall, and higher glucose levels 

(Moore et al., 2016).  Researchers support placing a newborn in skin to skin care.  This care is 

recognized as an ideal place for a newborn to stabilize and conserve energy, and has been 

associated with many benefits, including increased blood glucose levels.  
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Algorithms have been used successfully for the management of newborn problems to 

minimize variations in nursing interventions.  The AAP algorithm is for the treatment of 

hypoglycemia and the other two algorithms reviewed here are for the prevention of 

hypoglycemia, although neither plan incorporated BFHI recommendation of continued skin to 

skin and only one plan included feeding hand expressed colostrum.  The Prevention of Newborn 

Hypoglycemia Algorithm (Appendix A) incorporated the AAP guidelines along with the BFHI 

and ABM recommendations of early breastfeeding, feeding hand expressed colostrum and skin 

to skin care for newborns to stabilize blood glucose levels, increase breastmilk intake, lessen 

formula supplementation, and support a continuation of breastfeeding.   

 
Implementation Plan  

Project Type, Sample, and Setting  

The implementation of the Prevention of Newborn Hypoglycemia Algorithm (see 

Appendix A) was a quality improvement project that focused on preventing hypoglycemia in at-

risk newborns during the first twenty-four hours after birth.  The algorithm supported the current 

hospital AAP hypoglycemia guidelines adaptation, the Academy of Breastfeeding Medicine and 

Baby Friendly Hospital Initiative recommendations to encourage increased skin to skin care, 

frequent breastfeeding and feeding hand expressed colostrum to prevent newborn hypoglycemia 

and related formula use, improve delivery of care and increase exclusive breastfeeding rates.  

The project was implemented in a small community hospital.  The unit was in the process of 

becoming a Baby-Friendly designated hospital and the nurses completed the required 

breastfeeding education.  All at-risk for developing hypoglycemia term newborns whose mothers 

wanted to breastfeed were included in the study.  Any newborns admitted to the Special Care 

Nursery were excluded.   The at-risk newborn sample (n= 8) fit the criteria during the 
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implementation phase.  The targeted hospital staff (n=40) included the registered nurses and 

lactation consultants who work in the Labor and Delivery, Mother/Baby and Special Care 

Nursery Units.   At the end of the implementation, the usability of the algorithm was evaluated 

by the nurses (n=13) with the Algorithm Usability Questionnaire (see Appendix C)  adapted 

form of the Systemic Usability Scale (SUS). 

Procedure and Timeline  

 The quality improvement project took take place over a 14-week period.  During week 

one the Algorithm (see Appendix B) was presented in a ten-minute instructional session during a 

staff meeting.  The presentation consisted of an introduction of the algorithm and a comparison 

to the current unit algorithm.  A one on one presentation was presented to the special care 

nursery staff and to the RN champion the week following the staff presentation.  Posters of the 

Algorithm were placed at the nurse’s station, the nursery, the break room, and copies were 

distributed to the staff.  The presentation PowerPoint was left at the nurse's station along with a 

sign-in sheet for the nurses to sign to document listening or reading the presentation.  The 

inclusion of the BFHI components of frequent breastfeeding, hand expression, and skin to skin 

care was highlighted as the change to help the unit manage at-risk newborns, increase exclusive 

breastfeeding rates and become a Baby-Friendly facility.  The DNP project leader facilitated the 

adoption and served as a resource on the unit by answering questions and through weekly 

informal meetings. A blank questions page located in the presentation PowerPoint folder was 

made available with the algorithm to assure all the staff not present at the meetings had the 

opportunity to ask questions.  The questions were answered on the same page for all to read as 

needed. The preintervention data of the number of at-risk newborns that breastfed some of the 

feedings and exclusively breastfed from the month prior to the start of the intervention was 
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obtained from the Birth Log Book and the Electronic Medical Record (EMR). The data of the 

overall term newborns that breastfed some of the feedings and the exclusive breastfeeding rates 

were obtained from the unit manager. 

During weeks two and three the DNP project leader met with the staff twice weekly at the 

change of shift for review sessions and to answer questions.  During weeks four through eight, 

the staff began to use the algorithm on all the identified at-risk newborns.  The DNP leader 

continued to be present during the change of shift twice weekly to observe, review and answer 

questions.  During week 9, the DNP leader obtained the mid-intervention data of the feeding 

management of the identified at-risk newborns from the EMR to determine compliance, barriers, 

and problems of the algorithm.  The leader also attended the monthly staff meeting and reviewed 

staff concerns about the barriers and problems in order to make revisions.  The feeding 

management data of the at-risk newborns suggested that there might not be a full understanding 

of the Algorithm.  A review session of hand expression was done during a staff meeting and 

nurses were able to practice using model breasts.  During week 10 revisions to the plan, a picture 

chart "Old Way, New Way" (see Appendix B) depicting a comparison of a baby managed by the 

current unit algorithm and the Prevention Algorithm was made to highlight the differences.  The 

picture was reviewed and posted alongside the algorithm during a staff meeting.  During weeks 

11-14 the staff continued to use the algorithm and also began using the components on term 

newborns, not at risk for becoming hypoglycemic but were simply not breastfeeding well.  On 

week 14, the DNP leader administered the Algorithm Usability Questionnaire (see Appendix C) 

and reviewed the initial data of the management of identified at-risk newborns during the 

intervention. 

Data Collection and Instruments 
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The breastfeeding rates and the de-identified data of the feeding management of the 

identified at-risk newborns were collected from the EMR and the Birth Log Book.  The usability 

of the algorithm was measured with the Prevention of Newborn Hypoglycemia Algorithm 

Usability Questionnaire (see Appendix D), adapted from of the Systemic Usability Scale (SUS) 

(U.S. Department of Health and Human Services [USDHHS], 2018).  The SUS is a valid and 

reliable tool for measuring the usability of a product (USDHHS, 2018).  The word “system” in 

the original scale was replaced with the word “algorithm” to make the scale applicable to the 

project. 

Protection of Human Subjects 

A project description was submitted to the University of Maryland Baltimore (UMB) 

Institutional Review Board (IRB) for a Non-Human Subjects Research (NHSR) determination.  

Approval to implement the DNP project was also sought from the community hospital.  All the 

data collected was de-identified and stored in the managers locked office. 

Results 

Changes in Practices 

The Prevention of Newborn Hypoglycemia Algorithm focused on at-risk newborns, but 

the ideas can be applied to all newborns and thereby increase the overall breastfeeding rate.  In 

the first few weeks of implementation, no at-risk newborns were born.  Nurses implemented 

parts of the Prevention of Newborn Hypoglycemia Algorithm, for example, ongoing skin to skin, 

frequent colostrum and breastfeeding with newborns that were not feeding well and became 

more familiar with the Algorithm and in ways to increase exclusive breastfeeding for all 

newborns.  When at-risk newborns were born the nurses were familiar with the components and 

were able to implement the algorithm. 
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Data Analysis and Outcomes 

 The data collected consisted of the number of at-risk newborns ever and exclusively 

breastfed and their feeding management during the intervention for determination of algorithm 

compliance and re-evaluation of the intervention plan (see Figure 1).  During the month prior to 

the intervention 90% of the at-risk newborns breastfed some of the feedings.  During the 

intervention, all of the at-risk newborns were initially managed with parts of the algorithm and 

100% breastfed some of the feedings.  The at-risk newborn exclusive breastfeeding rate was 50% 

the month before implementation, 67% the first month of implementation and declined to 20% at 

the end of the implementation.  Also collected was the overall number of term newborns ever 

and exclusively breastfed three months before, and two months during the intervention.  Over 

that period the overall ever-breastfeeding rate increased, from 96% before implementation to 

100% during the first month of implementation and 98% during the second.   The overall 

exclusive breastfeeding rate was 56% the month before implementation and 43% the first month 

of implementation and declined to 38% at the end of the implementation.  The results were 

analyzed and displayed with a Run Chart (see Figure 2).   

 The usability of the Algorithm was assessed with the Prevention of Newborn 

Hypoglycemia Algorithm Usability Questionnaire.  The results were analyzed and displayed on a 

run chart (see Figure 3).  Of the thirteen nurses who returned the questionnaire, 70% thought the 

algorithm was acceptable.  The average score was 77% which is above the minimum of 68% 

needed for a usable algorithm. There was an above average staff approval of the algorithm.   

Observed Associations 

 Analysis of the mid-intervention data showed some reluctance or misunderstanding about 

following the algorithm.  A picture chart “Old Way, New Way” (see Appendix B) depicting a 
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comparison of a baby managed by the current unit algorithm and the Prevention Algorithm was 

made to highlight the differences and to facilitate understanding.  Some nurses were reluctant to 

teach new mothers how to hand express colostrum.   A few stated they felt uncomfortable with 

the process and others indicated a lack of time to fully assist in the practice.  A review session 

with model breasts was done so the nurses could practice.  A few of the nurses were unaware of 

the benefits of skin to skin or how to hand express colostrum and some spoke about the success 

of hand expression instead of formula feeding to help the newborn breastfeed.  The inclusion of 

the BFHI components of the algorithm brought renewed attention to the BFHI Ten Steps to assist 

the Hospital in becoming a Baby-Friendly Facility. 

Unintended Benefits and Consequences 

 Two unintended benefits occurred through this quality improvement project. The primary 

one was an increased awareness of at-risk newborns and hypoglycemia management.  Many 

nurses were unaware of the unit hypoglycemia policy or of the newborns that needed closer 

monitoring or the details of hypoglycemia monitoring.  The unit has a dedicated special care 

nursery nurse and the mother/baby nurses relied on the special care nurse to monitor all the at-

risk newborns.  All the nurses were educated on the feeding care of the at-risk newborns and 

ways to prevent hypoglycemia and improve care by using the algorithm prompts.  The second 

unintended benefit was that the nurses applied the algorithm recommendations to other babies 

that were simply not breastfeeding well.  The staff showed understanding and willingness to 

learn new interventions and apply them to all newborns to increase overall exclusive 

breastfeeding rates.   

Three unintended consequences also occurred during the planning and implementation 

process of this project.  The first occurred during the introductory phase when the unit became 
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very busy with multiple deliveries, some were preterm and sick term newborns.  The staff nurses 

felt overwhelmed and were not able to focus on a new project.  This was followed by the 

problem that few newborns that met the criteria were born during the implementation phase.  

Some of the newborns that met the criteria became ill with other problems and were no longer 

eligible.  The second unintended consequence was the initial lack of access to the EMR and once 

accessible, the inability to find data more than a few weeks old.  No data is kept on the feeding 

management of at-risk newborns consequently there was no long term before implementation 

breastfeeding rate to compare to the postintervention rate among the at-risk newborns. The third 

unintended consequence was that the hospital was undergoing a new EMR initiative and the 

nurses were struggling with the new system and some had difficulties with the new 

documentation.  The EMR does not have a place for easy documentation of the time of initiation 

or the amount of skin to skin time or recording colostrum feedings.  The nurses found the new 

EMR system challenging making documentation difficult.  

Discussion   
 

 The Hypoglycemia Prevention Algorithm brought increased awareness of the BFHI 

concepts to assist the hospital in becoming a Baby-Friendly Facility.  Throughout the 

intervention, there was an increase in the ever breastfeeding among the at-risk newborns as well 

as all term newborns.  Portions of the algorithm were used on all the stable at-risk newborns born 

during the implementation.  The at-risk newborns were placed skin to skin, assisted to breastfeed 

and some received hand expressed colostrum for part of their feedings thereby decreasing 

formula use.  During the first month of the intervention, there was an increase in the number of 

the at-risk newborns that exclusively breastfed but during the second month, there was a 

decrease.  The overall breastfeeding rate of all the newborns was uncharacteristically high the 
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month before the implementation and decreased during the intervention.  No explanation was 

forthcoming other than the unit occasionally has a higher than their average breastfeeding rate 

before returning to their norm.  The inflated rate may have also affected the at-risk exclusive 

breastfeeding rate and thereby the effect of the use of the algorithm may not have been 

adequately assessed for an increase in exclusive breastfeeding rate.  The ever and exclusive 

breastfeeding rate of the at-risk newborn is not normally calculated separately from all the term 

newborns in this unit, therefore the past monthly averages were not able to be established.   

 Almost three-quarters of the nurses scored the usability of the Algorithm favorably.  

Hypoglycemia Algorithms have been used in other quality improvement projects with promising 

results.   In one hospital after the algorithm was implemented the at-risk newborns breastfed 

more, had fewer blood glucose sticks, fewer formula supplementations, and fewer admissions to 

the Special Care Nursery due to hypoglycemia (Csont et al., 2014).  Another algorithm 

implementation concluded that glucose levels of newborns supplemented with colostrum were 

no different than those supplemented with formula (Tozier, 2013).   

 The nurses demonstrated a greater appreciation for the effect of the algorithm 

components of skin to skin, frequent breastfeeding and feeding hand expressed colostrum and 

began using the knowledge on all the newborns.  The nurses understanding of the steps of the 

algorithm were helped by the picture chart depicting a comparison of a baby managed by the 

current unit algorithm and the Prevention Algorithm and they overcame their reluctance to teach 

hand expression by practicing on the breast models.  Although the nurses were overwhelmed 

with many hospital-based changes the algorithm was followed for part of the time.   

 The lack of pre-implementation data of the at-risk feeding management was a limitation 

because there was no long-term data to establish a trend or for comparison after the 
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implementation.  The change in electronic medical record system during the implementation may 

have caused confusion in documentation and some data may have been omitted leading to 

misinterpretation.  A common problem were questions concerning where to chart skin to skin 

time and how to measure and document drops of hand expressed colostrum fed to the newborns.  

Omitting documentation of those items may have led to a perceived lack of algorithm adherence. 

Conclusion 

 The hospital is undergoing many changes in order to be designated a Baby Friendly 

Hospital and the introduction of the Prevention of Newborn Hypoglycemia Algorithm was meant 

to facilitate attaining the BFHI designation.  The Algorithm blended the AAP Hypoglycemia 

Algorithm with the BFHI interventions such as skin to skin care, frequent breastfeeding and 

feeding hand expressed colostrum to the at-risk newborns.  The algorithm served as a prompt to 

apply the BFHI interventions to prevent hypoglycemia, stabilize the blood glucose levels, lessen 

formula supplementation, and increase ever and exclusive breastfeeding rate, while preserving 

the newborns breastfeeding abilities.  The algorithm was useful to guide the management of the 

at-risk newborn while preserving the mother’s intention to breastfeed her newborn.  The unit 

manager, lactation consultants, and the nurses were committed to increasing the breastfeeding 

rate and reducing formula use and the algorithm remained posted in the nursery to assist in the 

prevention and management of hypoglycemia in the at-risk newborns.  Mother/baby units in 

other hospitals can adapt the Prevention Algorithm for their own use to help guide the prevention 

and management of hypoglycemia in the at-risk newborns while applying the BFHI 

interventions.  A next step would be to routinely collect the feeding management data of the at-

risk newborns separately from the overall data.  This data would be useful in monitoring the 

progress of the implementation long term. The hospital is undergoing many improvements and 
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the continuation of the use of the algorithm will assist in its goal of becoming a Baby-Friendly 

designated hospital. 
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Table 1 1 

Evidence Review Table 2 

Author, year Study 

objective/intervention 

or exposures 

compared 

Design Sample (N) Outcomes studied 

(how measured) 

Results *Level 

and 

Quality 

Rating 

Moore, et al., 

2016 

 

 

 

To measure the 

consequences of early 

Skin to Skin Care 

(SSC) for healthy 

newborn infants 

compared to regular 

contact on and 

establishing of 

breastfeeding and 

infant physiology. 

 

An interventional 

review  

 

There were 46 trials 

discovered with 3850 

women and their 

newborns; n=38 trials 

with 3472 women and 

infants added data to the 

investigation. 

 

Comparison of 

immediate or early 

SSC with usual 

hospital care and 

maternal 

breastfeeding and 

newborn outcomes; 

stability, blood 

glucose levels, 

temperature and 

breastfeeding 

 

Between the SSC women and the 

standard care women, the SSC were 

more likely to be breastfeeding at 

one to four months, and they were 

more likely to be exclusively 

breastfeeding from discharge to 

one-month after birth. 

SSC infants had higher stability of 

the cardio-respiratory system scores 

overall, suggesting better 

stabilization on three physiological 

parameters, higher blood glucose 

levels, but similar temperature to 

infants in the standard care 

 

II - B 

Perez-

Escamilla et 

al., 2016 

 

 

 

 

To examine the 

impact of the Baby 

Friendly Hospital 

Initiative (BFHI) on 

breastfeeding and 

health outcomes 

worldwide 

A narrative systemic 

review of 

experimental, quasi-

experimental and 

observational studies 

N=58 reports from 19 

different countries 

Breastfeeding and 

newborn health 

outcomes were 

assessed in healthy, 

term infants born in 

hospitals or birthing 

centers with a full 

or partial 

implementation of 

BFHI Ten Steps 

compared to 

newborns born not 

exposed to the 

BFHI Ten Steps 

Observance of the BFHI Ten Steps 

to Successful Breastfeeding in 

having a positive impact on both 

short and long-term breastfeeding.  

The more steps the woman is 

exposed to the better likelihood of 

an improved outcome. Lack of 

adherence to step 6, in hospital 

supplementation, was a major risk 

factor for poor breastfeeding 

outcome.  

II - B 
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Boundy et al., 

2016 

 

 

 

To explore the 

association between 

newborns placed 

Kangaroo mother 

care (KMC) vs. 

newborns receiving 

regular newborn care 

and neonatal 

outcomes. 

 

A systemic review of 

randomized trials and 

observational studies 

with a meta-analysis 

1035 studies were 

screened; n=124 met 

inclusion criteria 

Data extracted on 

KMC intervention 

and neonatal 

outcomes such as 

mortality, low 

temperature, 

respiratory rate, 

sepsis, pain, 

readmission, 

oxygen saturation, 

hypoglycemia, 

temperature, 

growth, and 

breastfeeding. 

Mothers practicing kangaroo 

mother care or skin to skin 

compared to conventional care, 

with their low birth weight 

newborns, was associated with 

many infant physiological 

improvements like decreased 

hypoglycemia, and hypothermia, 

increased exclusive breastfeeding 

lower mortality, and pain, as well as 

a lowered tendency of neonatal 

sepsis, and hospital readmission, 

and others. 

II - B 

Csont, Groth, 

Hopkins, & 

Gullet, 2014 

 

 

 

 

To examine the 

effectiveness of a 

breastfeeding 

algorithm for 

newborns at risk for 

becoming 

hypoglycemic to 

stabilize the blood 

glucose level, 

decrease formula 

feeding, increase 

breastfeeding 

attempts, and avoid 

special care nursery 

admission 

A two-phase mixed 

method design, pre-

post practice changes 

retrospective chart 

review study 

Phase I-Staff survey 

to assess current 

practice and 

encouraged staff 

input 

Phase II-

Implementation 

Phase I-132 staff 

members were 

surveyed. n=53 staff 

(39.5%) responded to 

the survey 

Phase II-119 

mother/infant couplets, 

n=53 in the pre-

intervention group and 

n=65 in the post-

intervention group 

Phase I- the level of 

education, age, 

clarity of current 

policy, and 

recognition of 

monitoring 

parameters 

Phase II-Maternal 

and infant 

characteristics, 

number of blood 

glucose samples, 

formula and 

breastfeeding, and 

percentage of 

breastfeeding 

before formula 

feedings and 

admissions to the 

special care nursery 

A policy for breastfeeding 

newborns at risk of developing 

hypoglycemia was developed using 

the AAP hypoglycemia guidelines, 

the ABM protocol, and staff input. 

The study indicated that the 

guidelines for glucose stabilization 

by breastfeeding within the first 

hour of life, and breastfeeding 

frequency beneficial and without an 

increase in blood glucose sticks, 

formula, or admissions to the 

special care nursery. There also was 

an increase in staff awareness. 

There was a significant increase in 

the total number of breastfeeding 

post-implementation and an 

increased in the number of 

breastfeeding before feeding 

formula. There was a non-

significant increase in the number 

of blood glucose samples obtained 

post-implementation 

VB 

Sundercombe 

et al., 2014 

 

To examine how well 

the newborn 

hypoglycemia 

An appraisal of 

guidelines using a 

23 centers were eligible  

n= 22 were submitted 

The guidelines were 

appraised using a 

UNICEF UK BFI 

The guidelines scored poorly.  VB 
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guidelines from 

various centers 

facilitate 

breastfeeding and 

follow Baby Friendly 

Initiative (BFI) 

recommendations in 

the UK and to 

compare staff 

compliance with the 

guidelines 

UNICEF UK BFI 

checklist tool 

checklist tool 

consisting of the 

BFI Ten Steps and 

how well they were 

represented in the 

guidelines. 

 

For overall guideline quality- 

median score of 71 on a scale of 31-

124 

For recommendations to facilitate 

breastfeeding-median of 20 on a 

scale of 9-36 

For compliance in skin to skin and 

early breastfeeding- median score 

of 59 out of 88 

Nine guidelines mentioned skin to 

skin 

14 advised breastfeeding within one 

hour of birth 

Few guidelines had up to date 

references    

Wight et al., 

2014 

 

 

 

 

To provide guidance 

to prevent clinically 

significant 

hypoglycemia in 

newborns, monitor 

blood glucose levels, 

manage 

hypoglycemia, 

manage and preserve 

maternal milk supply 

while supplementing 

for hypoglycemia  

Clinical Protocol 

Rated high quality 

using the AGREE II 

tool. I would 

recommend this 

guideline for use 

Based on 68 references 

One study was a Level I 

42 studies were level II 

49 studies were level III 

 

Research articles on 

prevention, 

monitoring, 

management, 

treatment of 

neonatal 

hypoglycemia and 

the preservation of 

maternal 

breastfeeding 

The protocol includes definitions of 

hypoglycemia, infant risk factors, 

and clinical manifestations.  Initial 

management recommendations for 

healthy newborns are early and 

exclusive breastfeeding on cue, and 

skin to skin with mother 

immediately and continue as much 

as possible.  Management of 

hypoglycemia with no clinical signs 

includes continuing to breastfeed 

every 1-2 hours or feed hand 

expressed breastmilk 1-3ml/kg or 

substitute nutrition. Management of 

severe hypoglycemia or with 

clinical signs initiate a 10% glucose 

IV. 

Supporting the mother by 

breastfeeding or expressing if 

unable to breastfeed 

IV - B 

Tozier, 2013 

 

 

 

 

To examines the 

effectiveness of an 

algorithm to prevent 

hypoglycemia 

comparing the effect 

A pre and post-

practice change 

retrospective chart 

review study.    

There were 168 high-

risk newborns with 86 

infants in the pre-

practice change group 

and 77 infants in the 

The pre-practice 

change newborns 

were supplemented 

with formula, and 

blood glucose 

A hospital practice changed to 

facilitate breastfeeding while 

maintaining glucose stabilization in 

infants born to diabetic mothers. 

Post change results showed no 

VB 
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of breastmilk 

compared to formula 

supplementation on 

blood glucose levels 

post-practice change 

group. 

n=139 of the mothers 

who intended to 

breastfeed and n=24 

mothers who wanted to 

formula feed.  

levels were 

compared to the 

post-practice 

change in infants 

that were 

supplemented with 

colostrum blood 

glucose levels were 

comparable 

significant differences of the 

glucose values for infants fed 

colostrum versus those that fed 

formula Also noted was fewer 

admissions to the neonatal intensive 

care unit for glucose issues, and the 

rate of exclusive breastfeeding 

increased. 

Adamkin, 

and 

Committee 

on Fetus and 

Newborn, 

2011 

 

 

 

To provide medical 

direction in the 

diagnosis, 

management, and 

treatment of glucose 

homeostasis in late 

preterm and term 

infants during the first 

24-48 hours after 

birth.  An algorithm 

based on the study is 

also included 

A clinical report. 

Rated mid-quality by 

the AGREE II tool.  I 

would recommend 

the guideline with 

modifications.  

1. State a procedure 

for updating at least 

every five years 

2. Include feeding 

type, method, and an 

amount range 

 

Based on 32 references Research articles on 

prevention, 

monitoring, 

management, 

treatment of 

neonatal 

hypoglycemia 

The protocol includes definitions of 

hypoglycemia, infant risk factors, 

and clinical manifestations.  Blood 

glucose level parameters are 

defined per age of infant in hours. 

Asymptomatic newborns and signs 

and symptoms are defined. For 

management that requires feeding, 

the type, method or amount is not 

specified 

IV - B 

Morton, Hall, 

Wong, 

Thairu, 

Benitz, & 

Rhine, 2009 

 

 

To examine the effect 

on breastmilk 

production of hand 

expression of 

colostrum and hands-

on pumping of mature 

milk 

Observational study A total of 67 mothers of 

infants < 31 weeks 

gestation were enrolled 

and instructed on 

pumping, hand 

expression of colostrum 

and hands-on pumping. 

Expression records 

for eight weeks and 

medical records 

were used to assess 

production pre and 

post-intervention 

Mean daily volumes of mothers 

who combined pumping with hand 

expression rose 48% more than 

mothers only pumping. Mothers of 

preterm infants can avoid 

insufficient production by 

combining hand techniques with 

pumping 

II - B 

Chantry, 

Dewey, 

Peerson, 

Wagner & 

Nommsen-

Rivers, 2014. 

 

 

To evaluate in-

hospital formula 

supplementation 

among mothers who 

intended to 

exclusively breastfeed 

and determine if in-

hospital formula 

supplementation 

shortens 

Prospective cohort 

study 

A total of 448 mothers 

were in the original 

cohort of which 409 

intended to breastfeed 

prenatally.   

Dyads were 

categorized into the 

in-hospital formula 

supplementation 

group if the infant 

received any 

formula 

supplementation as 

reported by the 

mother or 

Infants who received in-hospital 

formula supplementations were 

more likely not to be breastfeeding 

at 30-60 days than infants 

exclusively breastfed in the 

hospital.  

II - B 
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breastfeeding 

duration 

documented in the 

medical record. 

Otherwise, the dyad 

was defined as 

exclusively 

breastfeeding. 

 

Christensson, 

Siles, 

Moreno, 

Belaustequi, 

De la Fuente, 

Lagercrantz, 

Puyol, 

Winberg, 

1992. 

 

 

To compare 

temperatures, 

metabolic adaptation 

and crying behavior 

in term infants who 

were randomized to 

be skin to skin with 

their mother or placed 

in a cot next to their 

mother 

Randomized two 

groups comparison 

study 

A total of 50 mother-

infant pairs 

The infants were 

randomized to be 

placed skin to skin 

or in a cot next to 

the mother. 

Temperature, blood 

glucose levels and 

the amount of time 

spent crying were 

assessed.   

Infants in the skin to skin group had 

higher temperatures, higher blood 

glucose levels and cried less than 

the infants in the cot group. 

II - B 

Bystrona, 

Widstrom, 

Matthiesen, 

Ransjo-

Arvidson, 

Welles-

Nystrom, 

Vorontsov, & 

Uvnas-

Moberg, 

2007. 

 

 

Investigation of 

various maternity 

home practices, 

physiological breast 

engorgement, and 

maternal mood on 

milk production 

Four group 

comparison study 

A total of 176 mother-

infant pairs were 

randomized into four 

groups 

Group I: n=37 

Skin to skin, 

rooming-in, 

demand feeding 

Group II n=40 

Dressed and placed 

in mothers’ arms, 

rooming-in, 

demand feeding 

Group III n=38 

Kept in the nursery, 

scheduled feedings 

Group IV n=38 

Kept in a cot after 

delivery then 

rooming-in, 

demand feeding 

On day 4  

Groups I and II who breastfed for 

the first 2 hours ingested 

significantly more breastmilk than 

any other group 

Group IV had the lowest milk 

production. 

Groups I, II, IV had no difference in 

milk production between multi and 

primiparous 

II - B 

3 
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Figure 1. Run Chart of At-Risk Newborns Ever and Exclusive Breastfeeding  
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Figure 2. Run Chart of Overall Term Newborns Ever and Exclusive Breastfeeding  
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Figure 3. Run Chart results of the Scores on Usability of the Prevention of Newborn 

Hypoglycemia Algorithm (n=13) 
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Appendix A 
Algorithm for the Prevention of Newborn Hypoglycemia  

Late preterm (< 37 weeks), SGA (<2500 g), LGA (>4000g), IDM 
 

Symptomatic Asymptomatic 
NICU PROTOCOL 
STAT Glucose Transfer to NICU 
Notify pediatrician & fellow 
Glucose < 40mg/dl 
Transfer to NICU 
Glucose > 40mg/dl 
Notify and Retest prior to feeds 

 
 

Continuous Skin to Skin, Breastfeed and Hand Expressed Colostrum every 1-3 hours 
Test Glucose 30 minutes after first feeding or at 1 hour of age 

Birth to 4 hours of age                          Target Glucose > 40 mg/dl 
Glucose < 25 mg/dl 

STAT serum glucose 
Transfer to NICU 

Glucose > 25 mg/dl and <40 mg/dl 
Breastfeed and 10-20 mls of colostrum before formula if needed 

Repeat glucose 1 hour after breastfeeding 

Glucose > 40 mg/dl 
Repeat glucose prior to 

breastfeeding 
Continuous Skin to Skin, Breastfeed and Hand Expressed Colostrum every 1-3 hours  

                4 - 24 hours of age                           Target Glucose > 45 mg/dl 
Glucose < 35 mg/dl 

STAT serum glucose 
NICU transfer 

Glucose > 35 mg/dl and <45 mg/dl 
Breastfeed and 10-20 mls of colostrum before formula if needed 

Repeat glucose 1 hour after feeding 

Glucose > 45 mg/dl 
Repeat glucose prior to 

breastfeeding 
Continuous Skin to Skin, Breastfeed and Hand Expressed Colostrum every 1-3 hours 

Glucose < 35 mg/dl 
STAT serum glucose 

NICU transfer 

Glucose > 35 mg/dl and <45 mg/dl 
Breastfeed and 10-20 mls of colostrum before formula if needed 

Repeat glucose 1 hour after feeding 

Glucose > 45 mg/dl 
Repeat glucose prior to 

breastfeeding 
Continuous Skin to Skin, Breastfeed and Hand Expressed Colostrum every 1-3 hours 

Glucose <45 mg/dl 
Notify NICU fellow and pediatrician 

Breastfeed and 10-20 mls of colostrum before formula 

Glucose > 45mg/dl before 3 feedings 
Retest glucose at least every 6 hours until 24 hours old 

If glucose remains normal after 3 consecutive times -discontinue 
                24 hours of age                           Target Glucose > 45 mg/dl 

  
Adamkin, D. H. (2011). Clinical Report-Postnatal glucose homeostasis in late-preterm and term infants. Pediatrics, 127(3), S75 S78.doi.org/10.1542/peds.2010-3851 
Wight, N., & Marinelli, K. A. (2014). ABM clinical protocol #1: Guidelines for blood glucose monitoring and treatment of hypoglycemia in term and late-preterm neonates, revised 2014. Breastfeeding Medicine, Breastfeeding Medicine, 9(4), 173-179. doi.org/10.1089/bfm.2014

Symptoms of Hypoglycemia 
Irritability, tremors, jitteriness, exaggerated Moro reflex, high pitched cry, seizures, lethargy, floppiness, cyanosis, apnea, poor feeding 
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Appendix B 
Newborn Identified as At-Risk for Hypoglycemia 

Infant of a diabetic mother, small or large for gestational age, late preterm infant 
                                                   Old Way                        New Way 

 

Birth 
Skin to skin 
Breastfeed 

Birth 
Skin to skin 
Breastfeed 

Colostrum feeding 

 

 

At 1 hour 
Glucose test                                                                     

If low, breastfeed or 
formula and repeat 

glucose test  

At 1 hour 
Glucose test 
Skin to skin  
Breastfeed 

Colostrum feeding 
if low, colostrum feed 

before 
formula feeding  

 

 Skin to skin  
Breastfeed 

Colostrum feeding 
 

 

 

 Skin to skin  
Breastfeed 

Colostrum feeding 
 

 

 

At 3-4 hour 
Glucose test                                                                     

If low, breastfeed and 
formula and repeat 

glucose test  

At 3-4 hour 
Glucose test 
Skin to skin  
Breastfeed 

Colostrum feeding 
if low colostrum feed 

before 
formula feeding  

 

Breastfeed 
If low, breastfeed and 

formula and repeat 
glucose test 

Skin to skin 
Breastfeed 

Colostrum feeding 
if low, colostrum feed 

before 
formula feeding 
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Appendix C 
 

 The Prevention of Hypoglycemia Algorithm Usability Questionnaire 
Please state your level of agreement or disagreement for the following statements 
based on your experience with the Algorithm 

Strongly 
disagree 

Disagree Neutral Agree Strongly    
agree 

 
1. I think that I would like to use the algorithm frequently. 

 

     

 
2.  I found the algorithm unnecessarily complicated. 
 

     

 
3.  I thought the algorithm was easy to use. 
 

     

 
4. I think that I would need the support of another nurse to be able to use the algorithm. 
 

     

 
5. I found the various components of the algorithm were well integrated.  
 

     

 
6. I thought there was too much inconsistency in the algorithm. 
 

     

 
7. I would imagine that most nurses would learn to use the algorithm very quickly 
 

     

 
8. I found the algorithm very cumbersome to use. 
 

     

 
9. I felt very confident using the algorithm. 
 

     

 
10. I needed to learn a lot of things before I could start using the algorithm. 
 

     


