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Abstract 

Problem & Purpose: Over 80% of newborns nationally are breastfed after birth, yet the 

exclusive breastfeeding rate of a Women’s Health Services Department was 8%. Formula 

supplementation of hypoglycemic breastfed babies was identified as a contributing factor to this 

problem. Evidence demonstrates that using oral dextrose gel to treat neonatal hypoglycemia is 

safe, efficacious, and can increase breastfeeding rates. The purpose of this project was to 

implement an oral dextrose gel algorithm for the management of neonatal hypoglycemia to 

increase exclusive breastfeeding rates at discharge. Goals were to educate 100% of staff nurses 

on the practice change, administer the gel to 100% of eligible newborns, establish euglycemia in 

100% of eligible newborns, and increase exclusive breastfeeding rates at discharge. Methods: A 

quality improvement project was designed to implement a neonatal dextrose gel algorithm over a 

21-week period on a 26-bed mother-baby unit by a team of key stakeholders. In-services and 

hands-on validations were used to educate staff and the practice change was integrated into the 

electronic health record system and department policies prior to implementation. The 

implementation team met weekly to discuss progress and barriers, change champions were used 

to increase uptake, visual reminders of the algorithm were placed in key areas, and staff huddles 

were used for continuing education. Results: 95.8% of staff nurses were educated and validated 

on the practice change, average adherence to the algorithm was 47.2%, and the exclusive 

breastfeeding rate of newborns at risk for hypoglycemia increased from 17.7% to 18.7% (p=0.9). 

No babies became hypoglycemic during the implementation phase. Conclusions: Implementing 

a neonatal dextrose gel algorithm on a mother-baby unit is feasible and can help promote 

exclusive breastfeeding. Integration into formal unit policies and both new-hire and annual staff 

competencies is key to sustainability.  
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A Neonatal Dextrose Gel Algorithm to Increase Exclusive Breastfeeding Rates at Discharge 

The World Health Organization recommends exclusively breastfeeding newborns for the 

first 6 months of life (World Health Organization, 2021). Over 80% of newborns in the U.S. are 

breastfed after birth; however, only 63.6% are breastfed at 7 days of life (Centers for Disease 

Control and Prevention [CDC], 2020a). Formula supplementation in the hospital contributes to 

this decrease; over 19% of breastfed babies nationally receive formula before 2 days of life and 

over 75% of Maryland hospitals commonly supplement breastfed newborns with formula (CDC, 

2020a; CDC 2020b). Even brief formula supplementation can make it 2-3 times less likely for 

newborns to continue breastfeeding (Chantry et al., 2014; Perrine et al., 2012). These issues were 

reflected in the breastfeeding rate of a Women’s Health Services Department, which was only 

8%. This department serves a predominantly minority population, thus, supporting breastfeeding 

can help ensure health equity amongst the most vulnerable residents of the area. 

Department staff identified that supplementing hypoglycemic breastfed babies with 

formula was a contributing factor to their low breastfeeding rates. Current first-line treatment for 

neonatal hypoglycemia (NH) in this department was formula (Appendix A; Appendix B), which 

prevents newborns and their birthing parent from taking full advantage of the benefits of 

breastfeeding. Evidence demonstrates that managing asymptomatic NH with oral dextrose gel 

plus a feed is safe and efficacious, can generate cost savings, can decrease neonatal intensive 

care admissions, and can increase breastfeeding rates (Darby, 2020; Gregory et al., 2019; 

Hammer et al., 2018; Makker et al., 2018; Plummer at al., 2020; Rawat et al., 2018; Stewart, 

Sage & Reynolds, 2016; Ter et al., 2016; Watson & Moulsdale, 2020; Weston et al., 2016). The 

purpose of this project was to implement an oral dextrose gel algorithm for the management of 

asymptomatic neonatal hypoglycemia to increase exclusive breastfeeding rates at discharge.  
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Literature Review 

The safety and efficacy of 40% oral dextrose gel plus a feed as first-line treatment for 

asymptomatic neonatal hypoglycemia (NH) is well established in the literature (Darby, 2020; 

Gregory et al., 2019; Hammer et al., 2018; Harris et al., 2013; Makker et al., 2018; Plummer at 

al., 2020; Rawat et al., 2018; Stewart, Sage & Reynolds, 2016; Ter et al., 2016; Watson & 

Moulsdale, 2020; Weston et al., 2016). Thus, this evidence review focuses on the effectiveness 

of using 40% oral dextrose gel in increasing breastfeeding rates. Studies were included if the 

intervention involved implementation of a NH protocol or algorithm that utilized 40% dextrose 

gel followed by a feed as first-line treatment for NH. Only studies with a target population of late 

pre-term (i.e. 35 weeks to 36 weeks and 6 days gestational age) and full-term (i.e. >37 weeks 

gestational age) newborns with risk factors for hypoglycemia were included. Studies were 

excluded if they were not performed within an inpatient perinatal setting or if they did not 

include breastfeeding rates as either a primary or secondary outcome of interest.   

Seven studies were chosen for analysis and given a level of evidence rating and a quality 

grade (Melnyk & Fineout-Overholt, 2014; Dang & Dearholdt, 2017). Six studies were rated as 

level IV evidence and utilized a retrospective, case-control design and the remaining article was 

a randomized-control trial rated as level II evidence (Table 1). Five of the studies had a quality 

rating of B or higher and two of the studies had a quality rating of C, mostly due to lack of 

internal validity (Table 2). One would expect no improvement in breastfeeding rates based on the 

methodologies of these latter two studies, yet, both showed increases (Hammer et al., 2018; 

Stewart, Sage & Reynolds, 2016). While this level of evidence does not provide robust support 

for utilizing dextrose gel to increase breastfeeding rates, this practice change was implemented 
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because it aligned with the organizational aim to encourage exclusive breastfeeding and supports 

patient preferences to breastfeed.   

The main differences among the studies were how breastfeeding was defined and when 

data was collected. Studies gathered data on breastfeeding rates within the first 2 days of life, at 

discharge, or 3 months after discharge. Some defined breastfeeding as any feeding at the breast, 

while others defined it as consumption of solely human milk and/or 40% dextrose gel. 

Regardless of how breastfeeding was defined or when breastfeeding data was collected, studies 

showed an increase in breastfeeding rates ranging from 1.7%-34% after implementation of a 

dextrose gel algorithm/protocol. While this project only evaluates exclusive breastfeeding at 

discharge, the literature suggests that using dextrose gel for the treatment of NH can support 

breastfeeding at multiple points in a newborn’s life. 

Sample sizes of the included studies ranged from 52 to 4,666 newborns with all but one 

study having less than 1,000 study participants. While the exact inclusion and exclusion criteria 

of each study sample was slightly different, all included newborns who were late preterm, small 

for gestational age, large for gestational age, and infants of diabetic mothers (IDM), which 

mirrors this project’s inclusion criteria. Furthermore, while the details of each study’s methods 

were slightly different in order to reflect the unique characteristics of the study site, all included 

implementation of a protocol or algorithm that utilized 40% oral dextrose gel plus a feed as first-

line treatment for asymptomatic NH. This suggests that this intervention is amenable to 

individualization and implementation in a variety of settings.  

Overall, five studies showed statistically significant increases in breastfeeding rates after 

implementing 40% dextrose gel for the treatment of NH (Table 1). Despite the diversity in study 

sites (e.g. tertiary hospitals, level 2 hospitals, community hospitals, regional hospitals, etc.) 
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researchers of all seven studies reported an increase in breastfeeding rates (Table 1). This 

supports dextrose gel as an effective way to support exclusive breastfeeding and suggests that the 

implementation of dextrose gel can be a feasible practice change at multiple levels of care. 

Lastly, none of the researchers found any adverse effects, further supporting the use of oral 

dextrose gel plus a feed as first-line treatment for asymptomatic neonatal hypoglycemia. 

Theoretical Frameworks 

The Interactive Theory of Breastfeeding suggests that if organizational systems that 

protect and promote breastfeeding are inadequate or if the mother-child dynamic is interrupted, 

breastfeeding will be unsuccessful (Primo & Brandau, 2017; Figure 1). These concepts guided 

this project by placing a focus on how health care providers can positively influence the system 

through implementing practices that support breastfeeding. This was translated into avoiding 

supplementation of breastfed babies with formula by using oral dextrose gel for the treatment of 

NH. Furthermore, education of staff on the practice change emphasized how dextrose gel can 

help prevent neonatal intensive care unit admissions, which protects the mother-child dynamic.  

The implementation process framework described by Helfrich et al. (2007) describes how 

key constructs such as management support, implementation policies and practices, innovation-

values fit, and champions can influence the success of an implementation (Figure 2). The 

implementation strategies of this project focused on these key constructs. Management support 

was used to gain early buy-in from key leaders and approval of an updated NH protocol. 

Implementation policies and practices were used to leverage the practice change by conducting 

ongoing trainings and identifying barriers to implementation.  

Innovation-values fit was used to individualize the algorithm to match unit workflow and 

build a coalition of nurses supportive of the practice change. Lastly, key nurses were chosen as 
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champions to help promote the practice change. These constructs were helpful in supporting the 

main structure goal (i.e. staff education) and process goal (i.e. adherence to the practice change) 

of this project as they have been shown to promote implementation effectiveness. This, in turn, 

helped worked toward the main goal of eliminating formula supplementation for breastfed babies 

who become hypoglycemic.  

Methods 

This project took place on a 26-bed mother-baby unit at a regional health center in the 

mid-Atlantic. The unit has 24 staff nurses and 100-135 births each month. To ensure no 

particular population was excluded, inclusion and exclusion criteria were based on objective 

characteristics that were non-demographic in nature. The dextrose gel algorithm that was 

implemented required nurses to monitor at-risk newborns’ blood sugars prior to feeds for 12-24 

hours and use 40% dextrose gel (200 mg/kg) plus a feed as first line treatment for hypoglycemic 

newborns who met eligibility criteria (Appendix C). The implementation team consisted of the 

Project Lead, Unit Educator, Unit Manager, and the Director of Women and Infants Services.  

Structure goals of this project were to stock ten 1 mL gel syringes in the medication 

dispensing system, add the gel to the electronic medication administration record (Appendix D), 

update the unit’s hypoglycemia policy to include dextrose gel (Appendix E), and educate 100% 

of nurses on the practice change. Implementation strategies included early buy-in from nursing 

and pharmacy leadership, utilizing the order set and pharmacy records from another institution 

who had already implemented the gel, and identifying change champions to encourage fellow 

nurses to complete their validations. The process goal of this project was to manage 100% of 

eligible newborns according to the dextrose gel algorithm. Outcome goals were: 1) 100% of 
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newborns who received the gel would become normoglycemic after < 2 doses and 2) 100% of 

newborns at risk for NH would be exclusively breastfed at discharge.  

Once the key structure goals were in place, strategies used to facilitate implementation 

included in-services (Appendix F), hands-on validations (Appendix G), and utilizing feedback 

from staff meetings to identify ways the algorithm could be tailored to meet unit needs. The 

Project Lead also cultivated relationships with nurses to increase uptake of the practice change, 

hung visual protocol reminders in key locations, and distributed “badge buddies” that allowed 

nurses to keep key points of the algorithm directly on their badges (Appendix H).  

Prior to data collection, the Project Lead obtained a non-human research determination 

from the Human Research Protections Office. The Project Lead then performed weekly audits of 

the medication dispensing system to confirm adequate stocking of dextrose gel and collected 

staff education data via a competency form (Appendix I; Appendix J). The Project Lead also ran 

weekly reports via IT e-data query of all newborns with a blood glucose monitoring order born in 

the prior week. For each newborn with a glucose result, a manual chart audit was performed to 

obtain data on risk factors for NH, eligibility criteria, exclusive breastfeeding rates, algorithm 

adherence, and treatment efficacy (Appendix K; Appendix L).  

To protect human subjects, audits were performed in a private location, data was 

compiled by code on secure data management spreadsheets via a password protected device 

accessible only by the Project Lead, and medical record numbers/staff names were kept on a 

code key document in a locked file on the unit. Lastly, the Project Lead created weekly run 

charts on staff education, exclusive breastfeeding rates, algorithm adherence, and efficacy data. 

To help understand variation in the data, the Project Lead also recorded weekly notes on 
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implementation strategies and unit factors (e.g. staffing issues, high census), then compared this 

to the run charts for all project data. 

Results 

Staff education occurred from week 4 to week 12; half of the staff nurses were trained by 

Week 5, 75% were trained by Week 8, and over 95% were trained by week 17. Overall, 95.8% 

of all staff nurses were trained on the algorithm (i.e. all but one staff nurse). Education data 

showed two shifts, one trend, and too few runs (Figure 3). After education on the practice change 

was initiated, the Implementation Team encountered a variety of unexpected barriers that led to 

delays in: 1) approval of the dextrose gel order set, 2) integration of the algorithm into the unit’s 

neonatal hypoglycemia policy, 3) approval of dextrose gel procurement and distribution by the 

pharmacy, and 4) stocking of the dextrose gel in the unit’s medication dispensing system. These 

delays were related to the recent hospital-wide implementation of a new electronic health record 

system, the hospital’s move into a newly constructed building in a different location, a recent 

hospital-wide switch in medication dispensing systems, and a change in the unit’s administrative 

nursing leadership. The Implementation Team overcame these barriers by involving leadership 

across multiple disciplines and utilizing formed relationships to prioritize key project structure 

goals, resulting in the algorithm being implemented in Week 13.  

Prior to implementation of the algorithm (Week 1-12), exclusive breastfeeding (EBF) 

rates of newborns at risk for hypoglycemia (n=81) ranged from 0-33.3%. After implementation, 

EBF rates of at-risk newborns (n=56) ranged from 0-66.7%. Overall, EBF rates increased from 

17.7% pre-implementation to 18.7% post-implementation. Breastfeeding data showed no shifts 

or trends and an appropriate (10 total) number of runs (Figure 4).  
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Adherence to the dextrose gel algorithm ranged from 0-83.3% in Week 13 to Week 21 

and average adherence was 47.2%. After algorithm adherence decreased to 0% in the fourth 

week of implementation, a dextrose gel algorithm “reminder sheet” was created for the charge 

nurse to review with staff at each shift huddle as an additional implementation strategy 

(Appendix M). Algorithm adherence data showed no shifts, no trends, no astronomical data 

points, and three runs; there were too few data points to determine if this number of runs was 

adequate (Figure 5). No babies became hypoglycemic during implementation, thus no babies 

received the dextrose gel and the Project Lead was unable to collect treatment efficacy data. 

Discussion 

One of the greatest strengths of this project was that all but one staff nurse on the unit 

was trained and validated on the dextrose gel algorithm. Since this nurse was out on medical 

leave throughout the entirety of the project, all staff nurses present during the project were 

trained and validated on the algorithm. This is a strength of the project, especially as it lends to 

sustainability. The success in educating all nurses on the practice change was likely related to the 

Project Lead’s efforts to heavily consider nursing workflow and feedback during the planning 

phase of the project. These efforts were explicitly addressed during project in-services and 

hands-on validations, which helped maximize nurse buy-in.   

After implementation of the algorithm, EBF rates only minimally increased, which could 

be related to the short duration of post-implementation data collection (9 weeks). With additional 

time and further sustainability measures, the EBF rates at the project site might approach the 

increases seen in the literature. The smaller-than-expected increases in EBF rates could have also 

been influenced by the fact that during the project phase, only 52.8% of parents desired to 
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exclusively breastfeed. With that being said, the EBF rate more than doubled from the rate 

during the planning phase of the project (8%), which is a success.  

Even though no babies received dextrose gel during the implementation phase, this 

increase in EBF rates may still be attributed to implementation of the neonatal dextrose gel 

algorithm since the algorithm contributed to an environment that is more supportive of 

breastfeeding. Furthermore, because education on the algorithm had a strong focus on supporting 

breastfeeding, this may have led to nurses being more cognizant of ways they could encourage 

breastfeeding with their patients. Lastly, implementation of the algorithm may have helped staff 

re-align their philosophies and practices with the departmental goal of supporting EBG, thus 

leading to an increase in breastfeeding rates. 

 The main reason for lack of adherence to the dextrose gel algorithm was failure to check 

a newborn’s blood glucose prior to each feed for 12-24 hours. This was likely impacted by 

understaffing, which had been an issue since project initiation, and parents failing to alert staff 

before they fed their newborn. Lack of adherence was also likely related to an increase of 

COVID positive patients from the omicron surge, which overwhelmed women & children’s 

service lines across the U.S. more severely than previous COVID-19 surges. Nurses reported 

trying to cluster care for COVID patients and minimize the amount of time they spent in COVID 

positive rooms. This likely led to many nurses choosing not to enter COVID positive rooms to 

check a newborn’s blood sugar prior to a feed, which often does not align with the timing of 

other necessary care for both the mother and newborn. Since project completion, however, 

additional staff nurses have been hired on the unit, which provides another opportunity to 

continue to promote sustainability of the project and improve algorithm adherence through 

additional staff training and competency assessments.  
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Conclusions 

 Implementing a neonatal dextrose gel algorithm that includes oral dextrose gel plus a 

feed as first line treatment for NH is both useful and feasible on a Mother-Baby Unit. Although 

the anticipated increase in breastfeeding rates was not seen in this particular project, 

implementing this practice change can still improve the quality of health care by contributing to 

an environment that supports exclusive breastfeeding. Quality of care was also promoted in this 

project through the simultaneous implementation of the dextrose gel algorithm on the 

corresponding Labor & Delivery Unit. This allowed for continuity of care since all newborns on 

the Mother-Baby Unit are first admitted through the Labor & Delivery Unit.  

To further promote sustainability of a neonatal dextrose gel algorithm, it should be 

integrated into formal unit policies/procedures and both new-hire and annual staff competencies. 

Even after the project end, the dextrose gel algorithm is continuing to be implemented and 

utilized at the practice site due to these sustainability techniques. Integrating oral dextrose gel 

into the electronic health record specifically as a nurse-release standing order set can help adapt 

the practice change to local needs and smoothly incorporate the gel into unit workflows. One of 

the barriers identified at the practice site during the project planning phase was that the 

pediatricians for newborns practice in the community and are not physically present in the 

hospital at all hours of the day. If the dextrose gel order had not been a nurse-release standing 

order, nurses would have had to contact the pediatrician when a baby became hypoglycemic and 

wait to administer the gel until the pediatrician entered a manual order. Within the context of this 

unit, this may have delayed treatment for neonatal hypoglycemia and likely continued to lead to 

supplementation of breastfed babies with formula (which does not require a pediatrician order). 
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By implementing the oral dextrose gel as a nurse-release standing order, this empowered nurses 

at the practice site to provide safe, quality care to newborns at risk for hypoglycemia.  

 Another strength of this project was that during the dextrose gel in-services and hands-on 

validations, the Project Lead explicitly stated ways in which nurse workflow and workload were 

considered during project planning. This included the nurse-release standing order set as 

described above and partnering with the pharmacy department to pre-load the dextrose gel into 

syringes. This meant that the nurses would not have to draw up the medication, thus saving time 

on a busy unit. After hearing these considerations, nurses on the unit gave virtually no pushback, 

and instead, showed excitement regarding implementation of the dextrose gel algorithm. In other 

words, explicitly stating ways in which nurse workflow/workload were considered during project 

planning can help gain buy-in and improve sustainability.  

 Future quality improvement (QI) projects regarding oral dextrose gel for the treatment of 

neonatal hypoglycemia could include strategies to improve pre-feed neonatal blood glucose 

checks. Nursing informatics could also be used to investigate the utilization of computer prompts 

to remind staff of the many steps required in the dextrose gel algorithm. Lastly, a future QI 

project could focus on the exclusive breastfeeding rates only for newborns whose parent’s 

preferred feeding method is breastfeeding. This may give a more accurate picture of how oral 

dextrose gel for the treatment of neonatal hypoglycemia can influence breastfeeding rates.  
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Table 1 

Evidence Review Table 

Citation: Hammer, D., Pohl, C., Jacobs, P. J., Kaufman, S., & Drury, B. (2018). Innovations and challenges of implementing a glucose gel 

toolkit for neonatal hypoglycemia. Advances in Neonatal Care, 18(5), 378-385. https://doi.org/10.1097/ANC.0000000000000527 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To determine 

whether 

implementation of a 

toolkit designed to 

support staff in the 

adaptation of the 

practice change for 

management of 

newborns at risk for 

hypoglycemia, that 

includes 40% glucose 

gel in an obstetric 

unit with a level 2 

nursery will decrease 

admissions to the 

Intermediate Care 

Nursery, and increase 

exclusive 

breastfeeding.” 

 

Retrospective 

pre-post 
Sampling technique: 
retrospective quota  

Eligible participants: newborns 

34 weeks gestation or greater who 

are small for gestational age 

(SGA), large for gestational age 

(LGA), infants of diabetic 

mothers (IDM), and late preterm 

infants (LPI) 

Accepted: 160 infants 

Control: 80 infants 

Intervention: 80 infants                                                                      

Power analysis: not specified 

Group Homogeneity: 
Intervention and control groups 

had similar mean gestational ages 

and numbers of at-risk newborns 

in each category 

Control group: infants born prior 

to implementation of a new 

neonatal hypoglycemia (NH) 

protocol 

Intervention group: infants born 

on the unit one month after 

implementation of the NH protocol  

Intervention: The NH protocol 

included 40% glucose gel as a 

standard treatment for infants with 

NH (instead of formula). It also 

included practices such as skin to 

skin after birth, feeding at-risk 

newborns in the first hour of life 

and then every 2 to 3 hours, and 

routine blood glucose monitoring. 

Intervention fidelity: Nurses 

completed an online module about 

NH and breastfeeding, followed by 

a quiz. There was also a poster 

presentation about NH and the 

heelstick process. Staff had the 

opportunity to draw up the 40% 

glucose gel and participate in case 

scenarios about at-risk newborns 

that illustrated the new process and 

use of algorithms. Flyers and 

follow-up e-mail messages were 

provided for clarification and 

coaching on the evidence-based 

process change.  

Dependent variable 

of interest: Exclusive 

breastfeeding (EBF) 

rates of infants at risk 

for NH. EBF was 

defined as infant 

consumption of solely 

human milk and/or 

40% glucose gel for 

the first two days of 

life. 

Measurement tool: 

no instrument or tool 

was utilized for 

outcome measures; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

retrospective chart 

reviews 

Statistical 

Procedure: 

Chi-square test 

Results: EBF 

rates increased 

by 6.5% (p = 

.381) 

 

https://doi.org/10.1097/ANC.0000000000000527
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Citation: Harris, D. L., Weston, P. J., Signal, M., Chase, J. G., & Harding, J. E. (2013). Dextrose gel for neonatal hypoglycaemia (the Sugar 

Babies Study): a randomised, double-blind, placebo-controlled trial. Lancet, 382, 2077-2083. http://dx.doi.org/10.1016/S0140-

6736(13)61645-1  

Level II 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“We aimed to 

assess whether 

treatment with 

dextrose gel was 

more effective than 

feeding alone for 

reversal of neonatal 

hypoglycaemia in at-

risk babies.” 

Randomized, 

double-blind, 

placebo 

controlled 

trial 

Sampling Technique: blocked 

randomization  

Eligible participants: babies 

born > 35 weeks, aged < 48 hrs, 

and at risk of NH (infant of a 

diabetic mother, preterm [35-36 

weeks’ gestation], birthweight 

<10th percentile or <2500 g, 

birthweight >90th percentile or 

>4500 g, or other reasons such as 

poor feeding). 

Exclusions: previous treatment 

for NH, serious congenital 

malformation, terminal disorders, 

or skin abnormalities that would 

prevent use of the continuous 

glucose monitor. 

Accepted: 237 infants 

Control: 119 infants 

Intervention: 118 infants 

Power analysis: with a one tailed 

design (α 0.05, β 0.2) and 

allowance of 5% withdrawal, a 

sample size of 230 (115 per 

group) would be needed to detect 

a reduction in the rate of 

treatment failure from 35% in the 

placebo group to 20% in the 

dextrose gel group. 

Group Homogeneity: 
Demographic and baseline 

characteristics were similar 

between groups, although more 

boys were allocated to the 

placebo group 

Control protocol: administration 

of 40% dextrose gel (followed by a 

feed) to a hypoglycemic baby 

Intervention protocol: 

administration of placebo gel 

(followed by a feed) to a 

hypoglycemic baby  

Treatment Fidelity: researchers 

or midwives administered the 

appropriate gel according to study 

protocol. An independent safety 

data monitoring committee 

reviewed results after 100 babies 

had been randomized and 

recommended the study continue. 

 

Dependent variable 

of interest: method of 

feeding 2 weeks after 

birth 

Measure: no 

instrument or tool was 

utilized for outcome 

measures; no 

reliability data 

Statistical 

Procedure: 

unordered 

generalized 

logistic 

regression with 

breastmilk as 

the reference 

group 

Results: fewer 

babies were 

formula feeding 

in the dextrose 

gel group than 

in the placebo 

group (5 [4%] 

vs 15 [13%]; 

RR 0.34. 95% 

CI 0.13–0.90; 

p=0·03). 

 

http://dx.doi.org/10.1016/S0140-6736(13)61645-1
http://dx.doi.org/10.1016/S0140-6736(13)61645-1
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Citation: Makker, K., Alissa, R., Dudek, C., Travers, L., Smotherman, C., & Hudrak, M. L. (2018). Glucose gel in infants at risk for 
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Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To evaluate whether 

glucose gel as a 

supplement to 

feedings in infants 

admitted to the 

newborn nursery at 

risk for neonatal 

hypoglycemia (NH) 

reduces the frequency 

of transfer to a higher 

level of care for 

intravenous dextrose 

treatment, increases 

the rate of exclusive 

breastfeeding (EBF), 

and decreases total 

NICU charges 

 

 

 

Retrospective 

pre-post 
Sampling Technique: 
retrospective convenience  

Eligible participants: infants < 

35 weeks gestational age (GA), 

>2000g at birth, and born to a 

diabetic mother and/or at 

increased risk for  

hypoglycemia (large for 

gestational age, small for 

gestational age, GA 35 weeks 0 

days to 36 weeks 6 days) 

Exclusions: infants transferred to 

the NICU for an indication other 

than hypoglycemia, infants with 

suspicion of a genetic disorder, 

and failure to adhere to the 

glucose management protocol. 

Accepted: 804 infants 

Control: 421 infants 

Intervention: 383 infants 

Power analysis: not specified 

Group Homogeneity: 
Intervention and control groups 

were homogenous based on 

nonsignificant p values for all 

demographics except late preterm 

infants. 

Control group: infants at risk for 

NH admitted to the newborn 

nursery for the 1-year period 

before introduction of a new NH 

protocol 

Intervention group: infants at risk 

for neonatal hypoglycemia 

admitted to the newborn nursery 

for the 1-year period after 

introduction of a new NH protocol 

Intervention: implementation of a 

NH protocol that prescribed oral 

glucose gel as an adjunctive 

therapy for NH 

Intervention fidelity: A team of 

physicians conducted educational 

sessions for the nursing staff that 

highlighted the potential benefits 

of gel treatment and the proper 

technique of buccal administration. 

They then used the “train the 

trainer” model over a 2-month 

period before the gel was formally 

introduced into practice. 

Dependent variable: 

Rate of exclusive 

breastfeeding during 

the post-birth 

hospitalization (EBF 

defined as no other 

food or drink except 

breastmilk, oral 

rehydration solution 

drops, and syrup 

medications or 

vitamins) 

Measurement tool: 

no instrument or tool 

was utilized for 

outcome measures; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

retrospective chart 

reviews 

Statistical 

Procedure: 

Chi-square test  

Results: Rate 

of EBF 

increased from 

6% to 19% 

(p<0.001) 

 

Citation: Plummer, E. A., Ninkovic, I., Rees, A., Rao, R., Bendel, C. M., Stepka, E. C. (2020). Neonatal hypoglycemia algorithms improve 

hospital outcomes. The Journal of Maternal-Fetal & Neonatal Medicine, 1-8. https://doi.org/10.1080/14767058.2020.1785421 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“Our goal was to 

implement 

hypoglycemia 

algorithms (HGA) to 

streamline 

Retrospective 

pre-post 
Sampling Technique: 
retrospective convenience  

Eligible participants: 

asymptomatic infants at risk of 

NH: infants of diabetic mothers, 

Control (pre-HGA) group: 
infants at risk of NH born in the 

two years prior to implementation 

of hypoglycemia algorithm 1 

(HGA1) 

Dependent variables 

of interest: 

breastfeeding (BF) 

rates, defined as any 

Statistical 

procedures:  
Chi-square 

tests. 

https://doi.org/10.1055/s-0038-1639338
https://doi.org/10.1080/14767058.2020.1785421
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management of 

neonatal 

hypoglycemia within 

our hospital system 

and improve 

outcomes related to 

promoting the 

mother-infant dyad 

and decreasing 

hospital costs.” 

large or small for gestational age, 

high or low birth weight, 

intrauterine growth restriction, 

and birth between 36 and 37 

weeks 

Exclusions: infants with 

respiratory distress syndrome, 

sepsis, hypoxic ischemic 

encephalopathy, born at <36 

weeks, infants with 5 min Apgar 

scores <5, and infants whose 

mothers had been diagnosed with 

chorioamnionitis 

Accepted: 4,666 infants 

Control: 1,008 infants 

Intervention (HGA1): 1,485 

infants 

Intervention (HGA2): 2,173 

infants 

Power analysis: not specified 

Group homogeneity:  
differences were seen in sex, 

gestational ages, and distribution 

of hypoglycemia risk factors 

Intervention 1 (HGA1) group: 

infants at risk of NH born in the 

two years after implementation of 

HGA1 

Intervention 2 (HGA2) group: 

infants at risk of NH born in the 

two years after implementation of 

HGA2 

Intervention 1 (HGA1): 

implementation of a new NH 

algorithm 

Intervention 2 (HGA2): HGA1 

plus inclusion of dextrose gel 

(followed by a feed) as first-line 

treatment for NH 

Intervention fidelity: To promote 

compliance with the HGAs, staff 

received training via PowerPoint 

modules, lectures at staff meetings, 

and review of key points during 

staff huddles prior to the 

implementation of both HGA1 and 

HGA2. In addition, “Badge 

Buddies” cards including 

highlights from the HGAs were 

created and attached to provider 

identity badges 

infant feeding at the 

breast 

Measurement tool: 

no instrument or tool 

was utilized for 

outcome measures; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

retrospective chart 

reviews 

 

Results: BF 

rates increased 

from 86.7% to 

88.4% (p=.003) 

from HGA1 to 

HGA2 

Citation: Rawat, M., Chandrasekharan, P., Turkovich, S., Barclay, N., Perry, K., Schroeder, E., Testa, L., & Lakshminrusimba, S. (2016). 

Oral dextrose gel reduces the need for intravenous dextrose therapy in neonatal hypoglycemia. Biomedicine Hub, 1(3), 1-9. 

https://doi.org/10.1159/000448511 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To study the 

effect of 

implementing 

dextrose gel 

supplement with 

feeds in late 

preterm/term infants 

affected 

Retrospective 

pre-post  
Sampling technique: 

retrospective convenience  

Eligible: Asymptomatic infants at 

risk for neonatal hypoglycemia 

(NH) who were >35 weeks 

gestation and <48 hours old. At 

risk was defined as: <37 weeks of 

age, small or large for gestational 

Control group: eligible babies 

born in the 6 months prior to 

implementation of the new NH 

protocol 

Intervention group: eligible 

babies born in the 6 month after 

implementation of the new NH 

protocol 

Dependent variable 

of interest: 

Exclusive 

breastfeeding (EBF) 

rates at discharge 

Measurement tool: 

no instrument or tool 

was utilized for 

Statistical 

procedures: 

Chi-square test. 

Results: EBF 

rates at 

discharge 

improved from 

https://doi.org/10.1159/000448511
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by asymptomatic 

hypoglycemia on 

reducing IV dextrose 

therapy.” 

age, maternal diabetes, cord pH 

<7.10, cord base excess less than 

–10 mEq/l, and maternal 

treatment with β-blockers, oral 

hypoglycemic agents, 

indomethacin or nifedipine 

Exclusions: infants with 

symptomatic NH, congenital 

malformations, or older than 48 

hours 

Accepted: 498 infants 

Control: 248 infants 

Intervention: 250 infants 

Power analysis: not specified 

Group Homogeneity: 
Intervention and control groups 

were homogenous based on 

nonsignificant p values for all 

demographics 

Intervention: addition of dextrose 

gel as first line-treatment (followed 

by a feed) to the NH protocol 

Intervention fidelity: Mandatory 

educational sessions were provided 

to all nurses that focused on the 

use of the new algorithm and the 

technique of administering the gel. 

They also gave a grand rounds 

lecture on the protocol followed by 

multiple in-service lectures by 

physician leaders, pharmacists and 

nurse educators. 

outcome measures; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

retrospective chart 

reviews. 

19% to 28% 

(p=.03) 

Citation: Stewart, C. E., Sage, E. L. M., & Reynolds, P. (2016). Supporting ‘Baby Friendly’: a quality improvement initiative for the 

management of transitional neonatal hypoglycaemia. Archives of Disease in Childhood: Fetal & Neonatal, 101, F344–F347. 

https://doi.org/10.1136/archdischild-2015-308950 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“We describe a 

quality improvement 

initiative conducted 

in a medium-sized 

district general 

hospital with a 

neonatal intensive 

care unit, which 

involved working 

with the 

multidisciplinary 

team to create a 

‘Baby 

Friendly’ neonatal 

hypoglycaemia 

pathway with 

Retrospective 

pre-post 
Sampling technique: 

retrospective convenience 

Eligible: Infants of mothers with 

diabetes, infants <2.5 kg at birth 

infants >4.5 kg at birth, infants 

born at <37 weeks gestation, 

infants with clinical concerns 

about hypoglycemia 

Accepted: 52 infants 

Control: 28 infants 

Intervention: 24 infants 

Power analysis: not specified 

Group Homogeneity: not 

specified 

Control group: eligible babies 

born in the month prior to 

implementation 

Intervention group: eligible 

babies born in the month after 

implementation 

Intervention: implementation of a 

new neonatal hypoglycemia (NH) 

protocol that included decreasing 

the blood sugar threshold for 

medical intervention for NH and 

adding 40% dextrose gel in 

conjunction with a feed as first-line 

treatment for NH 

 

Dependent variables 

of interest: percentage 

of breastfed babies 

who received formula 

supplements, 

percentage of babies 

breastfeeding at 3 

months 

Measurement tool: 

no instrument or tool 

was utilized; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

Statistical 

procedures: 

none identified 

Results: 

percentage of 

breastfed babies 

who received 

formula 

decreased from 

96% to 54%; 

percentage of 

babies 

breastfeeding at 

3 months 

increased from 

29% to 63% 

https://doi.org/10.1136/archdischild-2015-308950
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implementation of 

dextrose gel as a 

first-line treatment 

retrospective chart 

reviews. 

Citation: Watson, J., & Moulsdale, W. (2020). Translation into practice: Dextrose gel treatment for neonatal hypoglycemia to reduce NICU 

admissions and increase breastfeeding exclusivity. Neonatal Network, 39(2), 57-65. http://dx.doi.org/10.1891/0730-0832.39.2.57 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The goal of 

introducing dextrose 

40 percent oral gel in 

this collaborative 

practice change was 

to successfully treat 

hypoglycemia, 

reduce the need for 

admission to the 

NICU while keeping 

mothers and infants 

together, and to 

promote 

breastfeeding 

exclusivity.” 

Retrospective 

pre-post 

Eligible: infants who would be at 

risk for hypoglycemia: infants 

who were large for gestational 

age, small for gestational age, or 

born to diabetic mothers 

Accepted: 549 infants 

Control: 255 infants 

Intervention: 294 infants 

Power analysis: not specified 

Group Homogeneity: not 

specified 

Control group: eligible babies 3 

months prior to implementation 

Intervention group: eligible 

babies 3 months following 

implementation 

Intervention fidelity: education 

resources and information sessions 

were tailored to staff, including 

small group education sessions, 

one-to-one education, written 

information as well as quick fact 

sheets. Educators were also present 

and accessible on each unit for the 

first few days after the launch 

Dependent variable 

of interest: exclusive 

breastfeeding (EBF) 

rate of hypoglycemic 

infants at discharge 

Measurement tool: 

no instrument or tool 

was utilized for 

outcome measures; no 

reliability data; all 

outcome measures 

were determined from 

data extracted from 

retrospective chart 

reviews. 

Statistical 

procedures: 

Chi-square tests  

Results: EBF 

rate of infants 

who became 

hypoglycemic 

increased from 

4% to 20% 

(p=.002) 

 

http://dx.doi.org/10.1891/0730-0832.39.2.57
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Table 2 

Evidence Synthesis Table 

Evidence-Based Practice Question (PICO): In healthy, breastfed, late pre-term and term neonates, does the use of oral dextrose 

gel for treatment of neonatal hypoglycemia increase exclusive breastfeeding rates when compared to standard practice? 

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

II 1 Harris et al., 2013 found that rate of 

formula feeding in babies who had 

received 40% dextrose gel plus a feed for 

the treatment of asymptomatic neonatal 

hypoglycemia (NH) was significantly 

less than that for babies who had been 

treated with a placebo gel plus a feed.  

 

A. The gel packs used in this study were prepared by the hospital 

pharmacist, who had no other involvement in the study. 

Clinicians, families, and study investigators were all masked to 

group allocation until data analysis was complete. Furthermore, 

similar proportions of mothers in both groups did not know what 

treatment their baby had received or thought their baby had 

received dextrose gel. All of these factors indicate that blinding 

was successful, which supports strong internal validity, an 

adequate control, and definitive conclusions. The results were 

consistent and the literature review was thorough. It is worth 

noting that literature on dextrose gel for the treatment of 

asymptomatic neonatal hypoglycemia was extremely minimal at 

the time this study was published. This was also the first study to 

investigate use of dextrose gel in treating NH in late preterm and 

term babies, and is the only randomized control trial published on 

this topic to date.  

IV 6 Hammer et al., 2018 found that exclusive 

breastfeeding rates at day two of life 

increased by 6.5% after implementing a 

neonatal hypoglycemia (NH) protocol 

that required administration of 40% 

glucose gel before a feed to neonates with 

asymptomatic hypoglycemia. Prior 

practice was to supplement all 

asymptomatic hypoglycemic neonates 

C. Only 55% of the newborns who were qualified to receive the 

40% glucose gel actually received it, which weakens the internal 

validity of this study. Minimal demographics on study 

participants were collected and no demographic analysis was 

performed, leaving a lack of evidence of group homogeneity 

between the pre- and post-implementation groups. Furthermore, 

because breastfeeding initiation rates at this site were high (80-

90%) and the sample size was small, the length of data collection 
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with formula, even those that were 

breastfeeding. 

 

Makker et al., 2018 found that exclusive 

breastfeeding rates at discharge 

significantly increased (from 6% to 19%) 

after implementing a neonatal 

hypoglycemia protocol that included 

administering 40% glucose gel before a 

feed to neonates experiencing 

asymptomatic hypoglycemia. Prior 

practice was to treat asymptomatic 

hypoglycemic neonates with feeds alone.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plummer et al., 2020 found that 

breastfeeding rates significantly increased 

(86.7% to 88.4%) after implementing a 

neonatal hypoglycemic protocol that 

included the administration of dextrose 

gel followed by a feed as first-line 

(1 month) was likely insufficient to detect a statistically 

significant increase in exclusive breastfeeding rates.  

 

A. Although no power analysis was performed in this study, this 

study was the largest study of the use of oral glucose gel for 

prevention of neonatal hypoglycemia (NH) conducted in the 

United States at that time (2018). It was unclear to what extent 

the pre-implementation NH protocol led to the supplementation 

of breastfed babies with formula, but the study showed strong 

intervention validity through engaging in long data collection 

periods (one year) in both the pre- and post-implementation 

periods. Furthermore, the only change that was made to the NH 

protocol was the addition of glucose gel at every point that called 

for a feed, unlike other studies included in this review, which 

included multiple changes to the NH protocol. These methods 

helped provide evidence that the conclusions of the study were 

definitive. The authors also showed clear evidence of pre- and 

post-intervention group homogeneity, which improved internal 

validity and showed evidence of an adequate control. There were 

clear inclusion and exclusion criteria that decreased bias, and 

although this may have also decreased external validity, the study 

participants were reflective of asymptomatic hypoglycemic 

neonates that are seen in clinical practice. Results were 

consistent; recommendations were clear and aimed at research on 

the optimal dose of glucose gel, the timing of glucose gel therapy, 

and longer term outcomes of glucose gel administration for NH. 

 

A. Although no power analysis was performed in this study, one 

of the greatest strengths of this study is that it is the largest study 

of the use of oral glucose gel for prevention of neonatal 

hypoglycemia (NH) conducted in the United States to date. 

Differences were seen in sex, gestational ages, and distribution of 

hypoglycemia risk factors among the pre- and post-
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treatment for asymptomatic NH. Prior 

practice for the treatment of 

asymptomatic NH was based on provider 

preference. 

 

 

 

 

 

 

 

 

 

 

Rawat et al., 2016 found that exclusive 

breastfeeding rates at discharge 

significantly increased from 19% to 28% 

after implementation of a revised 

neonatal hypoglycemia (NH) algorithm 

that required a feed followed by 

administration of 40% dextrose gel as 

first-line treatment for asymptomatic NH. 

The original NH algorithm required feeds 

alone as initial treatment for 

asymptomatic NH.  

 

 

 

 

 

 

 

 

implementation groups, but these factors did not affect outcomes 

on regression analysis. Similar to Makker et al. (2018), there were 

robust inclusion and exclusion criteria, which may decrease 

external validity, but does accurately reflect the characteristics of 

asymptomatic hypoglycemic neonates in clinical practice. Unlike 

other studies included in this review, this study ended data 

collection prior to pre-certification training for “Baby-Friendly” 

guidelines in order to avoid confounding results related to 

breastfeeding rates. There was also strong intervention fidelity 

since an updated NH protocol was in place for 2 years before 

adding glucose gel to the protocol. Although compliance with 

glucose gel administration did not reach 100%, it was 

consistently over 80%.  

 

B. Similar to other level IV studies included in this review, no 

power analysis was performed, thus sufficiency of sample size 

was unable to be determined. However, the sample size was 

larger than the Hammer et al. (2018) study and smaller than both 

the Makker et al. (2018) and Plummer et al. (2020) studies. The 

data collection duration (5 months) was also larger than the 

Hammer et al. (2018) study and smaller than both the Makker et 

al. (2018) and Plummer et al. (2020) studies. Although adherence 

to the NH algorithm was not specifically stated, intervention 

fidelity could be considered strong since there were 250 

asymptomatic hypoglycemic neonates in the post-implementation 

group, and post-implementation data tables included a total of 

250 neonates who were either “responders” or “nonresponders” 

to dextrose gel. This study also showed evidence of pre- and post-

intervention group homogeneity, indicating an adequate control, 

and had clear inclusion and exclusion criteria, which decreased 

bias. Results were reasonably definitive and consistent. 

Recommendations were consistent with current literature and 

aimed at further research with randomized controlled trials. 
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Stewart et al., 2016 found that the 

percentage of babies who received 

formula supplements decreased (96% to 

54%) and the percentage of babies 

breastfeeding at 3 months increased (29% 

to 63%) after the implementation of a 

new neonatal hypoglycemia (NH) 

protocol that required 40% dextrose gel 

in conjunction with a feed as first-line 

treatment for NH.  

 

 

 

 

 

Watson & Moulsdale, 2020 found that 

the percentage of asymptomatic 

hypoglycemic neonates who were 

exclusively breastfeeding at discharge 

significantly increased after 

implementation of a neonatal 

hypoglycemia (NH) protocol that 

required 40% dextrose gel in conjunction 

with a feed as first-line treatment for 

asymptomatic NH. Prior management of 

NH was not standardized and included 

encouraging frequent breastfeeding or 

formula feeding for at-risk neonates.  

 

C. There was no data collected on staff adherence to the new NH 

protocol, which diminishes the internal validity of this study. 

Minimal demographics on study participants were collected and 

no demographic analysis was performed, which provides no 

evidence of an adequate control. There was also minimal 

information on how the practice change was introduced, which 

diminishes the intervention fidelity of the study. Furthermore, 

because multiple interventions were launched simultaneously and 

no statistical analyses were performed, results of the study are not 

definitive. Lastly, the literature review in the study was not robust 

and recommendations lack clarity. The seemingly large decrease 

in formula supplementation and increase in breastfeeding at 3 

months, however, does suggest a potential relationship between 

dextrose gel and increased exclusive breastfeeding.  

 

B. Similar to all other level IV studies included in this review, no 

power analysis was performed and it is unclear whether the 

sample size was sufficient. There were no demographics collected 

on the pre- and post-implementation groups, thus it is unclear if 

the control was adequate. However, because study participants 

included patients from the same site with the same inclusion 

criteria applied, there was likely some control provided. 71% of 

eligible infants received dextrose gel in the post-implementation 

group, which is higher than the rate in the Hammer et al., 2018 

study and similar to the rate in the Plummer et al., 2020 study. 

This, in combination with the fact that no other interventions 

were introduced during the study period, provides confidence that 

the authors’ conclusions are fairly definitive. Lastly, the literature 

review performed was comprehensive and showed consistency 

with the results of this study. Recommendations were aimed at 

staff education and support to improve long-term compliance 

with the practice change. 
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Figure 1 

Conceptual Framework of the Interactive Theory of Breastfeeding 

 
 

Primo, C. C. & Brandão, M. A. G. (2017). Interactive Theory of Breastfeeding: Creation and 

application of a middle-range theory. The Brazilian Journal of Nursing, 70(6), 1191-1198. 

http://dx.doi.org/10.1590/0034-7167-2016-0523  
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Figure 2 

Implementation Process Framework 

  
 

Helfrich, C.D., Weiner, B.J., McKinney, M.M., & Minasian, L. (2007). Determinants of 

implementation effectiveness adapting a framework for complex innovations. Medical Care 

Research and Review, 64(3), 279-303 doi: 10.1177/1077558707299887
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Figure 3 

Percentage of Staff Nurses Educated and Validated on the Neonatal Dextrose Gel Algorithm 



NEONATAL DEXTROSE GEL ALGORITHM  30 

Figure 4 

Exclusive Breastfeeding Rates at Discharge of Newborns at Risk for Neonatal Hypoglycemia 

 
Note: The exclusive breastfeeding rate was calculated with the numerator as the total number of 

newborns at risk for hypoglycemia who received no other food or drink except breastmilk, oral 

rehydration solution drops, and syrup medications or vitamins. The denominator is the number of 

newborns at risk for hypoglycemia that were discharged from the mother-baby unit.
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Figure 5 

Dextrose Gel Algorithm Adherence 

 

Note: Dextrose gel algorithm adherence was calculated with the numerator as the total number of 

newborns managed according to all steps of the neonatal dextrose gel algorithm. The 

denominator is the number of newborns eligible to be managed according to the neonatal 

dextrose gel algorithm.  
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Appendix A 

CURRENT PROCESS FOR NEWBORNS 0-4 HOURS OLD 
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Appendix B 

CURRENT PROCESS FOR NEWBORNS 4-12 HOURS OLD 
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Appendix C 

DEXTROSE GEL ALGORITHM 
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Appendix D 

DEXTROSE GEL ORDER SET 
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Appendix E 

NEONATAL HYPOGLYCEMIA POLICY 
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 Appendix F 

DEXTROSE GEL ALGORITHM INSERVICE MATERIALS 
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Appendix G 

DEXTROSE GEL VALIDATION AND COMPETENCY FORM
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Appendix H 

DEXTROSE GEL BADGE BUDDIES 
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Appendix I 
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Appendix K 
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