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Article
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Abstract: Successful implementation of antibiotic stewardship programs (ASP) requires a well-
structured approach involving all stakeholders. Despite embracing key responsibilities, nurses’ role
remains poorly defined, preventing consistent engagement. We conducted a scoping survey to
assess knowledge, attitude and perception of nurses towards nurse-led initial sepsis risk evaluation
using the sepsis risk calculator (SRC) of newborns admitted to the mother-baby unit. Single-center,
cross-sectional study. Study link was sent to all full-time nurses in mother-baby unit. Survey
centered around knowledge of unit’s ASP and attitude and perception towards nurse-led initial
sepsis risk evaluation. 89% response rate. 100% agreed that SRC reduced antibiotic use and 66% felt
nurse-led sepsis risk evaluation will enhance nurse involvement, but this was offset by extra burden
of work (66%) and low confidence in differentiating stable from clinically unstable infants (46%).
Other facilitating factors included greater nurse/patient ratio (100%), targeted education (89%) and
incorporation of the SRC into EMR (78%). Only 11% were willing to serve as champions for it. There
was no significant correlation to age or experience however, greater number of fresh grads were
interested in championing this effort. Our study identifies a need for strong foundation of
knowledge and greater nurse/patient ratio as two main factors for improving nurse-led use of the
SRC. Multi-site studies scoping barriers to nursing involvement for successful implementation of
ASPs are necessary.

Keywords: newborn; antibiotic stewardship; sepsis risk calculator; early onset sepsis; infant; KAP
study; mother baby nurse; mother baby unit

Introduction

In 2017, the Centers for Disease Control and Prevention (CDC) and American Nurses
Association (ANA) emphasized the need for registered nurses (RN) to embrace a clearly defined,
central role in antibiotic stewardship programs (ASP). [1] The core elements of CDC’s Hospital ASP,
highlight key areas for nursing-based interventions that each hospital can use to establish their
individual pathways for fostering and supporting nursing engagement. (Figure 1) [2-7]
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Figure 1. Figure showing various core elements of Hospital Antibiotic Stewardship Programs. (Taken
from CDC. Core Elements of Hospital Antibiotic Stewardship Programs. Atlants, GA:US Department
of Health and Human Services, CDC; 2019. Available at https://www.cdc.gov/antibiotic-use/core-
elements/hospital.html).

In 2015, the Vermont Oxford Network (VON) in partnership with CDC launched ‘Choosing
Antibiotics Wisely’, an internet-based, multicenter collaborative to address the overuse of antibiotics
in newborn care and reported 34% reduction in median antibiotic usage rate (AUR; from16.7% to
12.1%) among 187 centers within three years of implementation. [8,9] Our hospital realized AUR
reductions in both the newborn nursery (NBN) and in the neonatal intensive care unit (NICU) as part
of the collaborative.

In our NICU, we created evidence-based, consensus derived- guidelines for evaluation and
management of common infections, discouraged treating culture negative sepsis, empowered the
charge nurses to become the center point of antibiotic stewardship efforts by initiating antibiotic time
outs, discussing the need for continued antibiotic treatment in team huddle and educating parents
on the plan for antibiotic usage. Additionally, we reduced central line infections by creating a nurse-
led infection prevention and control group [10]. Frequent audits and involvement of nursing team in
planning and implementation of the ASP was a key element for our success.

In the NBN/mother-baby unit, we achieved a significant reduction in empiric antibiotic initiation
rate in well appearing newborns with the implementation of the SRC in a two-phase approach. Phase
1 (2016-2017, SRC superimposition) was a retrospective prediction of the drop in antibiotic use with
SRC superimposition. In Phase 2, we modified the use of SRC based on phase-1 results and tailored
it to our patient demographics and hospital resources. Our use of empiric antibiotics dropped to 4%
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with the use of SRC Vs 12.6% with our previous guidelines based on 2010 CDC/AAP
recommendations by the first half of the year in 2018 in infants > 35weeks.

While our center achieved substantial decrease in empiric antibiotic use in infants admitted to
our mother-baby unit, the involvement of the nurses in this antibiotic stewardship effort has been
limited to routine discharge of nursing duties in the care of these infants.

Nurses in the mother-baby unit are unique in their responsibility for providing clinical care to
the mother-baby dyad. With the expanding role of nurses in clinical decision making and in the care
of their patients, it is imperative that we achieve greater involvement of nurses as important
stakeholders in hospital-wide stewardship efforts. Because these nurses have many touch points with
the newborns over the course of their shift, their observations are critically important for effective
SRC implementation. Changes in clinical status as first recognized by nurses can change the
recommendations of the SRC, including the need for laboratory evaluation or the empiric initiation
of antibiotics.

Many factors can influence less nursing involvement in ASPs in the mother-baby unit compared
tothe NICU. It therefore becomes important to identify and address barriers to nursing engagement
in this area of the hospital for antibiotic stewardship efforts and promote shared decision making
among team members by implementing nurse-led sepsis risk assessment. Hence, we undertook this
cross-sectional, survey-based study to assess nurses’ attitude and perception and to identify
knowledge gaps in the implementation of nurse-led assessment of early-onset neonatal sepsis risk
using the SRC in the mother-baby unit as part of ASP.

Methods

Research Setting and Participants:

This cross-sectional study utilized a researcher-developed, web-based survey of nurses who take
care of newborn infants admitted after birth to the mother-baby unit of a safety-net maternity service
in NE Florida. This hospital serves as the primary teaching site for Pediatric residents for their NBN
and NICU rotations. The nurse managers of the mother-baby unit distributed the survey link to the
full-time nursing staff via e-mail. This survey was preceded by educational sessions of mother-baby
nurses on antibiotic stewardship program in the NICU and NBN and implementation of the SRC to
replace the previous sepsis evaluation and management protocol based on AAP/CDC’s 2010 early
onset sepsis practice guidelines.

Study Design:

This single-center study used a descriptive, cross-sectional survey-based design. A multi-
disciplinary team consisting of physicians, advance practice providers, nurse educators, pharmacists,
charge nurses and nurse representatives designed survey questions and independently validated by
three reviewers to elicit nursing awareness of our antibiotic stewardship efforts including clinical
application of the SRC and to identify gaps in knowledge and implementation challenges. The
antibiotic stewardship program was a part of Vermont Oxford Network’s (VON) ‘Choosing wisely’
antibiotic stewardship campaign. The survey consisted mostly of multiple-choice questions but
included several open-ended questions. Multiple choice questions allowed more than one response
to some questions. We placed open-ended questions at the end of the survey that invited nurses to
suggest interventions that would help them implement the nurse-led sepsis risk evaluation using the
SRC. The survey did not request any personal information from the respondent so that responses
were truly anonymous. Nurse managers sent periodic reminders to maximize participation. Nurse
managers also shared serial increases in response rate with nursing staff during unit meetings.

The institutional review board of the institution approved this study as an element of the VON”
Choosing antibiotics wisely” quality initiative for antibiotic stewardship.

Inclusion Criteria:

We solicited responses from all full-time nurses in the mother-baby unit.
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Exclusion Criteria:

Part-time or traveling nurses were excluded from the study.

Data Analysis:

We analyzed survey data using descriptive statistics. Means (standard deviation) and
percentages of various survey questions were calculated as appropriate. For open-ended question,
we used thematic content analysis method to categorize recurring themes. Statistical software, SAS®
was used for analyzing data.

Results

We surveyed 230 full-time registered nurses (RNs) in the mother-baby unit in three cycles. The
initial response rate was low but improved to 89% (205/230) after periodic reminders to the team.

100% of respondents agreed that the implementation of the SRC has led to a reduction in empiric
antibiotic use in well-appearing newborns. All respondents also agreed that use of the SRC
represented an improvement over the previously used sepsis evaluation algorithm (based on 2010
CDC/AAP recommendations).

Most survey takers demonstrated good understanding of harmful effects of unnecessary
antibiotics. 89% responded that antibiotics caused a reduction in healthy bacteria in the gut and
increased the risk of bacterial resistance while 11% recognized alternation of gut flora

Questions that assessed nursing perception of nationwide efforts to establish nurse-initiated use
of the SRC revealed that 66% of respondents favored greater nursing involvement in patient
treatment but also noted the extra work burden. No respondents favored greater independence in
patient management or judged that greater job satisfaction might derive from greater decision-
making power.

33% of nurses responded that nurse-initiated use of the SRC should or could not be implemented
in MB unit while 67% responded that mother-baby nurses could implement the SRC if they had
adequate education and orientation. In a question asking nurses to identify the most difficult task
associated with use of the SRC, 205 responses (100%) were in favor of the clinical assessment of infant
as normal, equivocal or sick as being the most difficult task and commented in the free text box that
with adequate education and orientation the initial reluctance will go away as the calculator gathers
information from the EMR that is already available to them.

56% of nurses responded that the optimal way to implement nurse-initiated SRC was in close
partnership with the physician and practitioner team. 44% of nurses did not wish to be participate in
a nurse-initiated SRC.

We sought input on factors that might facilitate nursing adoption of the SRC in the mother-baby
unit. 100% of respondents suggested a greater nurse to patient ratio and 88% of respondents
suggested a targeted program of education and orientation (Figure 2).
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Figure 2. Figure showing responses in percentage by survey respondents to suggestions for successful
implementation of Nurse-initiated Sepsis Risk Calculator (SRC) in mother-baby unit as Interesting,
only 11% of respondents expressed a desire to champion the antibiotic stewardship effort and
implementation of SRC in a leadership role.

42% nurses were less than 30 years of age and 30% of today cohort was <5 years of completing
training. There was no significant correlation to age (p=0.15) or experience (p=0.28) however, greater
number of fresh grads (< 5 years) were interested in championing this effort.

Discussion

We undertook this qualitative, cross-sectional, survey-based study to evaluate nurses’ attitudes
and perception and to identify knowledge gaps in the implementation of nurse-initiated SRC for the
evaluation and management of early onset sepsis in newborns > 35 weeks’ gestational age admitted
to the mother-baby unit in our safety-net maternity service. The responsibilities of a mother-baby
nurse far exceed just provision of medical care to a mother and her newborn baby together as a
couplet. They form the primary support for the new mother during this vulnerable post-partum
period and play a very important role in providing initial education in the care of infants to new
parents. With frequent close interaction with the mother-baby couplet, the mother-baby nurse can
play a central and clinically important role in initiating and updating the sepsis risk calculator which
requires initial entry of objective perinatal factors known at the time of infant’s birth into the
calculator and specification of the infant’s clinical status. The algorithm provides a quantitative risk
estimate with recommendations for evaluation and treatment based on the risk.

In our survey, all respondents recognized that the use of the SRC represented an improvement
over the prior 2010 CDC/AAP algorithm that had been based on the presence of categorical risk
factors. Nurses also recognized that there has been a decrease in antibiotic use in well-appearing
infants with the use of SRC. But in regard to implementation, the responses favored good education
and orientation of nurses to SRC as well as implementation in close partnership with the clinical team.
In identifying the barriers, nurses felt that amelioration of inadequate nursing-patient ratios,
deficiencies in training and education, and lack of incorporation of the SRC into the EMR represented
opportunities for achieving greater buy-in.
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In some birthing centers, nurses have stepped up their role and call the physician if infant has a
greater than normal risk for developing early onset sepsis based on their use of the SRC. However,
reports from such units are few.

Other centers have investigated the role of nursing in antibiotic stewardship efforts. Van Huizen
et al did a scoping review to investigate nurse’s role in ASP related to judicious use of antibiotics.
These investigators found that there was limited research in terms of policies and best practice
guidelines when it came to the role of nursing in preparation, administration, and disposal of
intravenous antibiotics. They emphasized that nurses” role in ASP should be supported through
education and evidence-based guidelines [11]. Kirby et al, in their multisite study in 2020, described
the barriers to integrating nurses’ input in ASP as lack of knowledge, professional jurisdictions and
social dynamics [12]. Another study assessing pediatric nurses’ perception of their role in ASP details
that nurses affirm that their role is crucial to antimicrobial stewardship. Similar to the findings of our
study, they stressed the need for additional education and engagement in antibiotic stewardship
efforts [13,14].

Our study has some shortcomings. Our single center data may not accurately represent the full
cadre of full-time nurses. We also did not rigorously evaluate the validity and reliability of the survey
questions. In a 2021 policy statement, the AAP Committee on Infectious Disease and Pediatric
Infectious Disease Society clearly recognized that nurses can be valuable partners in antibiotic
stewardship efforts and advocate for their active integration into these efforts [15]. Our study is
consistent with the recommendations of the policy statement and underlines the key role mother-
baby nurses can play in the successful implementation of nurse-led antibiotic stewardship efforts in
newborn nurseries and mother-baby units in the setting of adequate education and support from
hospital leadership. Each institution should better define the nature and scope of nurse’s engagement
in these stewardship efforts and tailor them to the resources and missions of the different work-areas
of the hospital.
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