
MCN  1Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Background
In the United States, electronic fetal 
monitoring (EFM) is routinely used 
in inpatient labor and delivery (L&D) 
settings as a tool to assess fetal heart 
rate (FHR) responses to the stressors 
of labor. Systematic reviews of EFM 
trials have shown that this technolo-
gy has not resulted in improvement 

in neonatal morbidity or mortality 
and is associated with increased ce-
sarean births (Alfirevic et al., 2017; 
Devane et al., 2017). Yet it remains a 
common screening tool for fetal well-
being with the goal of preventing in-
jury from impaired fetal oxygenation. 
Following the publication of the Na-
tional Institute of Child Health and 

Development (NICHD) terminology 
for EFM (Macones et al., 2008), cli-
nicians have a common language for 
interpretation, communication, and 
collaboration in management of 
EFM tracings. There has also been 
consensus on the validity of the 
 negative predictive value for fetal 
metabolic acidemia in the presence of 
normal or category I FHR tracings 
(American College of Obstetricians 
and Gynecologists [ACOG], 2009), 
FHR accelerations (ACOG & Ameri-
can Academy of Pediatrics [AAP], 
2014; Macones et al., 2008), or mod-
erate FHR variability (Parer et al., 
2006; Williams & Galerneau, 2003). 

Assuring competence and consistency 
in interpretation and management of 
EFM tracings are ongoing priorities 
for health care teams (Lyndon & 
Wisner, 2021).

Clinician skills in EFM tracing 
 interpretation are developed over 
time with wide exposure to subtle 
 variations. Even with the NICHD 
terminology, interpretation can re-
main subjective among members of 
the health care team due to intra- and 
 interobserver variability in EFM in-
terpretation (Agency for Healthcare 
Research and Quality [AHRQ], 2017). 
Electronic fetal monitoring tracing 
interpretation and management is a 
common allegation in litigation in-
volving adverse outcomes in term 
pregnancies. According to the most 
recent (ACOG, 2015) liability survey, 
73.6% of obstetricians-gynecologists 
responding reported at least one 
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 professional liability claim during 
their career. Based on data from one 
medical professional liability insurer, 
40% of obstetric claims allege mis-
management of labor, including fail-
ure to respond appropriately to FHR 
tracings (Hanscom et al., 2018). Be-
cause failure to intervene and perform 
a timely cesarean birth is a leading 
cause of preventable hypoxic isch-
emic encephalopathy injuries (AHRQ, 
2017), a fetal telemetry unit can po-
tentially support the care team with 
timely interventions and delivery 
when indicated.

During the COVID-19 pandemic, 
some L&D units experienced dramatic 
changes in nurse staffing. Increased 
turnover of experienced nurses re-
sulted in more novice nurses and use 
of travel nurses, as well as an overall 
shortage of staff nurses. In one study, 
nurses reported higher nurse–patient 
ratios, less-experienced nurses at the 
bedside, and fewer resource nurses 
available during the pandemic (George 
et al., 2021). According to a 2021 
survey of over 1,000 obstetric hospi-
talists, the current nurse staffing cri-
sis was a top safety concern, and the 
nursing shortage was noted to be a 
significant safety risk by 58.4% of 
respondents (OB Hospitalist Group, 
2021).

When interpreted in a timely 
manner by experienced personnel, 
EFM tracings can warn of changes 
in fetal status that may require ur-
gent intervention. Common safety 
issues related to use of EFM have 
been well documented and include 
the following (AHRQ, 2017):
	 •	Perinatal team members with in-

adequate experience to correctly 
interpret EFM tracings

	 •	Intra- and interobserver variabili-
ty in EFM interpretation

	 •	Failure to observe the EFM trac-
ing frequently enough

	 •	Disabling the EFM system alerts
	 •	Poor communication among team 

members related to EFM interpre-
tation

	 •	Suboptimal L&D nurse staffing
	 •	Fear of conflict, intimidation, and 

failure to function as a team. 

These issues may result in delayed 
recognition and response to EFM 
patterns.

Problem Description and Context
Recent events at two sister facilities 
in Denver, Colorado, with a com-
bined total of over 6,000 annual 
births, identified gaps in interpreta-
tion and management of concerning 
EFM tracings. One hospital is an ur-
ban teaching facility and the other is 
a community hospital. Both facilities 
have variability in nurses’ tenure; ap-
proximately 20% of night-shift nurs-
es have less than 2 years of L&D ex-
perience. Previously, measures taken to 
achieve EFM competence included 
biannual EFM education from the 
Association of Women’s Health, Ob-
stetric, and Neonatal Nurses (2022) 
for all L&D nurses and multidisci-
plinary debriefing conducted after all 
adverse outcomes. We have imple-
mented proven communication tech-
niques such as CUS (Concerned, Un-
comfortable, Safety), and SBAR 
(Situation, Background, Assessment, 
Recommendation) for escalating 
concerns and flattening the hierarchy 
(AHRQ, 2019). Safety practices rec-
ommended by AHRQ (2019) have 
also been implemented. These in-
clude regular multidisciplinary simu-
lation drills, L&D board rounds, 
EFM tracing rounds every 4 hours, 
Code EFM for emergency evaluation 
of a concerning tracing by the entire 
team, AHRQ TeamSTEPPS training 
(AHRQ, 2019), and mandatory online 
provider EFM education. Despite this, 
both sites  experienced an adverse out-
come considered to be due to lack of 
appropriate interpretation and man-
agement of unfavorable EFM trac-
ings. It was clear that additional 
safety measures were needed.

The perinatal leadership team dis-
cussed creation of a centralized envi-
ronment for rapid and consistent 
identification of Category II and III 
EFM patterns to expedite evaluation 
and appropriate intervention. An off-
site, centralized monitoring room, 
with continuous observation of all 
active EFM tracings by experienced 

L&D nurses with no other clinical 
duties, could provide another layer 
of support for bedside caregivers, 
free from distractions related to bed-
side L&D care. Responsibilities of 
the fetal surveillance nurses include 
continuous evaluation of all live 
EFM tracings, assistance with recog-
nition of concerning patterns, timely 
communication with the bedside 
team, discussion of the plan of care, 
and support for documentation of 
the features of the FHR tracing and 
team response.

Available Knowledge
Studies on the value of a remote cen-
tralized monitoring system are 
sparse. A recent study using such a 
model for five hospitals suggested 
that unanticipated term neonatal in-
tensive care unit (NICU) admissions, 
cesarean births, and operative vagi-
nal birth rates could be decreased 
(Martin et al., 2021). With over 
19,000 live births in their pre- and 
postimplementation analysis, they 
found no significant differences be-
tween groups on unexpected admis-
sion to the NICU after multivariate 
regression analysis (Martin et al., 
2021). In further analysis of each 
hospital individually, their highest 
volume teaching hospital noted a de-
crease in cesarean births, operative 
vaginal birth rates, and 5-minute 
Apgar scores of <7, suggesting that 
in some settings, remote EFM may 
be associated with lower cesarean 
and operative vaginal birth rates 
(Martin et al., 2021). In another 
study, L&D nurses acting in the role 
of remote EFM monitor nurses par-
ticipated in a survey to assess their 
perceptions of the benefits of the 
role. The nurses felt there were over-
all benefits but expressed concerns 
that moving a nurse from the bed-
side was not sustainable at times of 
high census and acuity (Griggs & 
Woodard, 2019). There were no dif-
ferences in their perceptions of unit 
safety pre- and postimplementation 
of the remote EFM monitor nurse 
role (Griggs & Woodard, 2019).  
 Despite conflicting data, we hypoth-
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esized that a remote centralized fetal 
monitoring system with increased 
vigilance and response to EFM trac-
ings would improve outcomes and 
culture of safety in the context of 
current staffing challenges.

Methods
PeriGen recently released technology 
PeriWatch Vigilance (PeriGen, 2021). 
This validated software uses artificial 
intelligence and computerized algo-
rithms to alert clinicians about fetal 
tracings that exhibit 30 minutes of 
Category II or Category III character-
istics. The team hypothesized that 
neonatal outcomes could be 
 improved with a centralized fetal sur-
veillance unit that included a combi-
nation of EFM artificial intelligence 
software along with nurse experts 
dedicated to EFM interpretation. Us-
ing the PeriWatch Vigilance system 
would allow EFM telemetry nurses 
to monitor and respond to multiple 
EFM tracings at one time. This sys-
tem uses color to highlight tracings 
where specific criteria are exceeded, 
thereby cueing the EFM telemetry 
nurses. Criteria that trigger alerts are 
FHR patterns that persist for 30 min-
utes and are combinations of changes 
in variability, recurrent  decelerations, 
and/or tachysystole. This technolo-
gy allows clinicians to quickly iden-
tify patterns with concerning trends.

A 6-month trial using Perigen 
Vigilance, centralized surveillance, 
and experienced L&D nurses was 
implemented and entirely funded by 
hospital system in early 2021. The 
project, OB HUB, had an estimated 
budget of $385,000 that included 
purchase of computer hardware, 
software, and nursing salaries. Peri-
natal leaders established a project 
management team under the direc-
tion of the shared nursing director. 
Stakeholders included obstetricians, 
nurse managers, clinical nurse spe-
cialists, bedside nurses, and clinical 
informaticists. Initial project steps 
included a quality improvement 
project proposal which was ap-
proved by the Institutional Review 
Board.

Location and Equipment
An observation room adjacent to the 
L&D unit at the community hospital 
was converted into a designated 
space. Six large monitors were 
mounted on the wall. A table holds 
three desktop computers with six 
monitors. See Figure 1.

Software
Clinical Informatics professionals 
reprogrammed computers to allow 
access of patient data and EFM trac-
ings from both hospitals. PeriWatch 
Vigilance software was loaded on 
the desktop computer and config-
ured to include labor and antepar-
tum patients from both hospitals.

Process Development
The planning team gathered resourc-
es for OB HUB nurse reference (EFM 
policies, chain of command, Vigi-
lance cues, and NICHD definitions), 
created communication scripting, 
team notification processes, and 
standardized documentation (devel-
opment of Epic note template). The 
OB HUB nurses used standardized 
assessments and responses to support 
appropriate notification with bedside 
clinicians. They investigated each 
alert to determine its accuracy. Based 
on their clinical judgment, if an FHR 
tracing warranted potential interven-
tion, the nurse initiated these steps:
	 •	Electronic medical record review 

to determine if the team recog-
nized the FHR and were perform-
ing interventions.

	 •	If no team documentation noted 
within 30 minutes, or additional 
interventions were warranted, the 
nurse at the bedside was notified 
by the EFM telemetry nurse to dis-
cuss the tracing and plan of care.

	 •	Additional actions that may have 
been initiated if appropriate includ-
ed notification of the charge nurse, 
initiation of the chain of command, 
or activation of a Code EFM.

OB HUB nurses participated via 
phone in fetal tracing rounds held ev-
ery 4 hours at the larger teaching hos-
pital, led by OB resident physicians in 

training where the team discusses all 
tracings and the plan of care.

Inclusion Criteria
All patients at 37 weeks gestation or 
greater who gave birth during the 
trial from both participating hospi-
tals were included in the data.

OB HUB Nurse Recruitment
The L&D managers identified nurses 
who had a minimum of 2 years of ex-
perience in L&D, were comfortable 
with change, and had professional 
communication skills based on an-
nual review. The nurses ultimately 
selected to staff the OB HUB during 
the trial had an average of 19 years 
of L&D experience. They dedicated 
a minimum of one shift per pay pe-
riod to the OB HUB. Nurses were 
scheduled for 6-hour blocks, with a 
goal of staffing with one nurse from 
each hospital at all times. To mini-
mize fatigue, they were provided 
with standing desks and exercise 
equipment. Breaks were staggered.

Education
Education of L&D nurses, certified 
nurse midwives, resident physicians 
in training, and attending physicians 
was accomplished through formal 

Figure 1.
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presentations, email, newsletters, 
shift huddles, and at monthly meet-
ings. Education for OB HUB nurses 
included instruction on the Vigilance 
System as well as standardized re-
sponse and documentation processes. 
This 4-hour session included remote 
computer training with Perigen, com-
munication scripting, the documenta-
tion template, resources, and a tour 
of the telemetry room.

Metrics
Prior to the trial, L&D nurses, certified 
nurse midwives, resident physicians in 
training, and attending physicians 
were surveyed about their perceptions 
of fetal safety through an electronic 
survey developed by the implementa-
tion team. Surveys were repeated 
halfway through and after the trial.

Neonatal outcomes included arte-
rial cord pH less than 7.0, Apgar 
scores less than 7 at 5 minutes, body 

cooling in term neonates, emergency 
cesarean births, and overall cesarean 
births. The neonatal outcomes se-
lected are assessments and interven-
tions associated with those at risk 
for neonatal encephalopathy (ACOG 
& AAP, 2019).

Analysis
Descriptive statistics were calculated 
for pre- and postimplementation of 
the OB HUB, including frequency 
and percent for categorical indica-
tors, and mean and standard devia-
tion for continuous indicators. These 
statistical analyses were conducted 
on neonatal outcomes and team 
member surveys. Six months of neo-
natal data pre and prior to imple-
mentation were included in the anal-
ysis. To determine difference in these 
indicators pre- and postimplementa-
tion, chi-square tests for categorical 
indicators and student’s t-tests for 

continuous indicators were per-
formed. The significance threshold 
for comparative tests was set at 0.05.

Results
There were 2,407 births in the 6 
months pre OB HUB implementa-
tion and 2,582 births in the 6-month 
OB HUB trial for a total sample of 
4,989 births included in the analysis. 
During the trial, the goal was to staff 
the OB HUB with one or two nurses; 
however, due to nurse staffing chal-
lenges during the COVID pandemic, 
approximately 10% of shifts did not 
have a nurse in the OB HUB. Babies 
birthed during closed HUB shifts 
were included in the results.

The primary neonatal outcome 
evaluated was body cooling in term 
neonates, a routine intervention for 
those at risk for neonatal encepha-
lopathy (ACOG & AAP, 2019). Six 
births (0.25%) resulted in cooling 
prior to OB HUB implementation 
and 2 (0.08%) cooling events oc-
curred during the 6 months of the 
trial (p = .1). This difference was not 
significant. See Table 1. There was 
no difference between groups in ba-
bies with a pH of 7.00 to 7.09 post 
OB HUB implementation (1.74%) 
and babies with a pH of 7.00 to 7.09 
pre OB HUB implementation 
(1.20%, p = .1). There was no differ-
ence between groups on the neonatal 
outcomes of pH <7.0; 1-minute Ap-
gar score <3; 5-minute Apgar score 
<7; emergency and urgent cesarean 
births, and operative vaginal births.

Survey results are indicated in  Table 
2 and Table 3. Of 100 L&D staff nurs-
es, 33 nurses responded to the survey 
pre OB HUB implementation, 59 to 
the survey midway through the project, 

Table 1. Neonatal Outcome Comparison for Pre and Post OB HUB Implementation
Neonatal Outcomes Pre Post p-value

N % N %

pH <7 4 0.17% 3 0.12% 0.64

pH 7.0 to 7.09 29 1.20% 45 1.74% 0.12

Apgar Score <3 33 1.36% 28 1.08% 0.36

Apgar Score <7 31 1.28% 27 1.04% 0.43

Emergency Cesarean Births 37 1.54% 37 1.54% 0.76

Urgent Cesarean Births 115 4.78% 132 5.11% 0.59

Emergency + Urgent  
Cesarean Births

152 6.31% 169 6.54% 0.74

Cooling Protocol 6 0.25% 2 0.08% 0.13

Operative Vaginal Births 83 0.35% 97 0.36% 0.56

Total Cesarean Births 671 27.89% 752 29.16% 0.33

Table 2. Average Score (0–100) on Survey Question: How safe do you perceive the Labor and Delivery Unit?

Survey

RN Survey Responses
Midwife, Resident Physician in Training,  
Attending Physician Survey Responses 

Respondents Mean
Standard
Deviation p-value Respondents Mean

Standard 
Deviation p-value

Pre 33 82.5 9.2  66 88.8 8.8  

Mid 59 80.0 14.4 0.32 46 86.4 12.8 0.34

Post 66 82.9 14.9 0.86 49 82.6 22.3 0.07

MCN0323_MCN-D-22-00075_PAP_Dharam.indd   4 06/12/22   10:41 AM



MCN  5Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

and 66 nurses to the postimplementa-
tion survey. There were no differences 
on the average level of safety perceived 
by L&D nurses on a scale of 0 to 100%; 
82.5% preimplementation and 82.9% 
postimplementation (p = .86). In re-
sponse to the postimplementation 
prompt, I believe the OB Tele HUB 
has improved safety on the unit, 
78.8% of nurse participants responded 
some (50.8%) or absolutely (20.3%). 
For the survey of certified nurse mid-
wives, resident physicians in training, 
and attending physicians, of 110 po-
tential participants, there were 66 
participants pre OB HUB implemen-
tation, 46 midway through the project 
and 49 postimplementation. There 
were no differences in the average 
overall perceived safety on a scale of 0 
to 100%; 88.8% pre OB HUB, and 
82.6% post OB HUB trial (p = .07). 
In contrast to their nurse colleagues, 
69.4% of nurse midwives, resident 
physicians, and attending physicians 
who responded to the survey did not 
perceive the OB HUB improved pa-
tient safety (did not improve 28.6%, 
no change 40.8%).

Clinical Implications
Our pilot study was not adequately 
powered to find a significant difference 
in neonatal outcomes given the small 
numbers of adverse events pre- and 
postimplementation. However, the data 
indicate favorable clinical trends in the 
number of term infants requiring cool-
ing. It will require a larger trial to thor-
oughly evaluate clinical effectiveness.

Although neonatal outcomes and 
cesarean incidence are quantitative, 

perception of safety across a team af-
fects culture and collaboration. At the 
end of the trial, in survey  responses 
about perceptions of  improved safety, 
over two-thirds of responding nurses 
indicated improved unit safety, whereas 
only approximately one-third of mid-
wives, resident physicians in training, 
and  attending physicians noted an im-
provement. Although they did not per-
ceive an improvement in safety, over 
80% who responded to the survey per-
ceived their units as safe both before 
and after OB HUB implementation.

Trial implementation proceeded 
smoothly due to a carefully planned 
initial roll-out. Collaborative discus-
sions between the remote team and 
bedside clinicians were intended to 
confirm recognition of concerns and 
explore interventions to improve a 
fetal tracing, not to direct care. Ro-
bust communication and education 
to all stakeholders was critical to suc-
cessful implementation. 

Limitations
A major limitation of this project was 
that adverse neonatal outcomes are 
rare, and higher patient numbers may 
be needed to demonstrate a  significant 
effect of OB HUB implementation. 
We did not have enough statistical 
power to find possible differences in 
these rare outcomes. Potential con-
founding variables included turnover 
of the resident physician classes dur-
ing the project period, as well as a 
high turnover of nurses during the 
COVID pandemic. Another limita-
tion was the difference in cultures of 
the two participating hospitals. Sur-

vey responses may have been influ-
enced by regular fetal tracing rounds 
that occur at the teaching hospital. 
Responses may have also been af-
fected by the presence of the OB HUB 
adjacent to L&D at the community 
hospital. Survey results perhaps 
would have been different if we had 
matched pre- and postresponses.

One controversial decision was 
use of skilled L&D nurses in the OB 
HUB rather than at the bedside. This 
issue is similar to the findings of 
Griggs and Woodard (2019) where 
L&D nurses felt staffing the unit 
should be a higher priority than staff-
ing the remote EFM surveillance 
room. In our project, the manage-
ment team needed to balance staffing 
the OB HUB as well as their L&D 
units, thus approximately 10% of the 
shifts involved returning to OB HUB 
nurse to L&D to ensure safe staffing 
leaving the OB HUB uncovered. This 
was a key limitation of our project.

Conclusion
The primary intentions of implement-
ing the OB HUB were to maximize 
safety and improve outcomes for 
newborns and to provide additional 
clinical support to nurses and physi-
cians in a time of stretched resources 
and unstable staffing. Although we 
didn’t demonstrate significant im-
provement in neonatal outcomes in 
our project, there was a perceived 
increased in safety felt by the L&D 
nurses based on postsurvey responses. 
Based on the results of this quality 
improvement project, approval was 
obtained to expand the OB HUB to 

Table 3. Responses to Survey Question: I believe the OB Tele HUB has improved safety on the unit.

RN Survey Responses
Midwife, Resident Physician in 

Training, Attending Physician Survey 
Responses

Mid Post
p-value

Mid Post
p-value

N % N % N % N %

Did Not Improve 4 6.8 5 7.6 0.86 16 34.8 14 28.6 0.51

No Change 13 22.0 9 13.6 0.22 16 34.8 20 40.8 0.54

Some Improved Safety Noted 
with Tele-room

30 50.8 30 45.5 0.55 13 28.3 14 28.6 0.97

Absolutely Improved Safety 12 20.3 22 33.3 0.10 1 2.2 1 2.0 0.96
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six more hospitals in our health care 
division, providing additional fetal 
surveillance to approximately 12,000 
laboring patients a year. The added 
volume of patients will add clarity 
and statistical power for analysis of  
the clinical impact of this software 
technology combined with expert 
nurse surveillance. <

Acknowledgment
Intermountain Healthcare would like to 
acknowledge PeriGen. PeriGen’s Early 
Warning System, PeriWatch Vigilance, 
provides clinical decision support to the 
OB HUB staff. Their leaders supported 
this project with expertise and training.

Deb Lowery is Nursing Director, 
Women’s and Infant’s Services, In-
termountain Health, Saint Joseph 
Hospital, Lutheran Medical Center, 
Denver, CO.

Betsy De Leon is Nurse Manager, 
Labor & Delivery, NICU, Inter-
mountain Health, Lutheran Medical 
Center, Wheat Ridge, CO.

Cynthia Krening is Perinatal Clini-
cal Nurse Specialist, Obstetrics, Inter-
mountain Health, Saint Joseph Hos-
pital, Denver, CO. The author can be 
reached via email at cyndy.krening@
imail.org

Dr. Amy Dempsey is Nursing 
Professional Development Special-
ist, Obstetrics, Intermountain 
Health, Lutheran Medical Center, 
Wheat Ridge, CO.

Dr. Peter Dwork is a Consultant, 
Obstetrics, Intermountain Health, 
Saint Joseph Hospital, Denver, CO.

Lina Brou is a Statistician, Inter-
mountain Health, Broomfield, CO.

Dr. John Tynes is Chief Medical 
Officer, Intermountain Health, Saint 
Joseph Hospital, Denver, CO.

Lisa Thompson is a Nurse Man-
ger, Labor & Delivery, Intermoun-
tain Health, Saint Joseph Hospital, 
Denver, CO.

This quality improvement project 
was presented as a poster at the na-
tional Association of Women’s Health, 
Obstetrics and Neonatal Nurses Con-
vention in June 2022.

The authors declare no conflicts 
of interest.

References
Agency for Healthcare Research and Quality. 

(2017). Monitoring for perinatal safety: 
Electronic fetal monitoring. Publication: 
17-0003-18-EF. www.ahrq.gov/hai/tools/
perinatal-care/modules/strategies/safe-
electronic-fac-guide.html

Agency for Healthcare Research and Quality. 
(2019). TeamSTEPPS fundamentals course 
(Module 3). https://www.ahrq.gov/team-
stepps/instructor/fundamentals/module3/
igcommunication.html

Alfirevic, Z., Devane, D., Gyte, G. M., & Cuth-
bert, A. (2017). Continuous cardiotocogra-
phy (CTG) as a form of electronic fetal 
monitoring (EFM) for fetal assessment dur-
ing labour. The Cochrane Database of Sys-
tematic Reviews, 2(2), CD006066. https://
doi.org/10.1002/14651858.CD006066.pub3

American College of Obstetricians and Gynecol-
ogists. (2009, reaffirmed 2019). Intrapartum 
fetal heart rate monitoring: Nomenclature, 
interpretation, and general management 
principles (Practice Bulletin No. 106). Obstet-
rics & Gynecology, 114(1), 192–202. https://
doi.org/10.1097/AOG.0b013e3181aef106

American College of Obstetricians and Gyne-
cologists. (2015). Ob-gyn professional lia-
bility survey results. https://www.acog.org/
practice-management/professional-liability/ 
ob-gyn-professional-liability-survey-results

American College of Obstetricians and Gynecol-

ogists & American Academy of Pediatrics. 
(2014, reaffirmed 2019). Neonatal encepha-
lopathy and neurologic outcome: Executive 
summary, 2nd ed. Obstetrics & Gynecology, 
123(4), 896–901. https://doi.org/10.1097/01.
AOG.0000445580.65983.d2

Association of Women’s Health, Obstetric, and 
Neonatal Nurses. (2022). Intermediate fe-
tal monitoring course (7th ed.). Kendall 
Hunt. Devane, D., Lalor, J. G., Daly, S., Mc-
Guire, W., Cuthbert, A., & Smith, V. (2017). 
Cardiotocography versus intermittent aus-
cultation of fetal heart on admission to 
 labour ward for assessment of fetal well-
being. The Cochrane Database of System-
atic Reviews, 1(1), CD005122. https://doi.
org/10.1002/14651858.CD005122.pub5

George, E. K., Weiseth, A., & Edmonds, J. K. 
(2021). Roles and experiences of registered 
nurses on labor and delivery units in the 
United States during the COVID-19 pan-
demic. Journal of Obstetric, Gynecologic, 
and Neonatal Nursing, 50(6), 742–752. 
https://doi.org/10.1016/j.jogn.2021.08.096

Griggs, K. M., & Woodard, E. K. (2019). Imple-
mentation of the fetal monitor safety 
nurse role: Lessons learned. MCN, The 
American Journal of Maternal Child Nurs-
ing, 44(5), 269–276. https://doi.org/10.1097/
NMC.0000000000000558

Hanscom, R., Small, M., Hoppe, K., & Icen-
hower, M. (2018). Maternal/fetal risks: Us-
ing claims analysis to improve outcomes. 
Coverys. https://www.coverys.com/PDFs/
Coverys_A_Dose_of_Insight_Maternal- 
Fetal-Risks.aspx

Lyndon, A., & Wisner, K. (2021). AWHONN’s 
fetal heart monitoring principles and 
practices (6th ed.). Kendall Hunt.

Macones, G. A., Hankins, G. D. V., Spong, C. Y., 
Hauth, J., & Moore, T. (2008). The 2008 Na-
tional Institute of Child Health and Human 
Development workshop report on electronic 
fetal monitoring: Update on definitions, inter-
pretation, and research guidelines. Obstetrics 
& Gynecology, 112(3), 661–666. https://doi.
org/10.1097/AOG.0b013e3181841395

Martin, J. K., Price-Haywood, E. G., Gastan-
aduy, M. M., Fort, D. G., Ford, M. K., Peter-
son, S. P., & Biggio, J. R. (2021). Unexpected 
term neonatal intensive care unit admis-
sions and a potential role for centralized re-
mote fetal monitoring. American Journal of 
Perinatology. Published online April 21, 
2021. https://doi.org/10.1055/s-0041-1727214

OB Hospitalist Group. (2021). Patient care, phy-
sician support and staffing among top con-
cerns for obstetricians according to new 
national report. News Release. https://www.
obhg.com/news_releases/patient-care- 
physician-support-and-staffing-among-top-
concerns-for-obstetricians-according-to-
new-national-report/

Parer, J. T., King, T., Flanders, S., Fox, M., & Kilpat-
rick, S. J. (2006). Fetal acidemia and electron-
ic fetal heart rate patterns: Is there evidence 
of an association? The Journal of Maternal-
Fetal & Neonatal Medicine, 19(5), 289–294. 
https://doi.org/10.1080/14767050500526172

Perigen. (2021). Periwatch Vigilance: Early warn-
ing system and clinical decision support. 
http://perigen.com/periwatch-vigilance/

Williams, K. P., & Galerneau, F. (2003). Intrapar-
tum fetal heart rate patterns in the prediction 
of neonatal acidemia. American Journal of 
Obstetrics & Gynecology, 188(3), 820–823. 
https://doi.org/10.1067/mob.2003.183

Clinical Implications
 • A remote fetal telemetry unit allows experienced nurses to assess EFM 
tracings without other distractions.

 • Novice L&D and antepartum nurses can use expertise of fetal telemetry nurses 
for additional support while caring for patients being monitored via EFM.

 • Nurses perceive improved unit safety following implementation of a 
remote fetal telemetry unit.

 •  Artificial intelligence software alerts fetal telemetry nurses of concerning 
trends in the FHR pattern. No increase in cesarean birth rate was noted 
following implementation of a remote fetal telemetry unit.

 • More data are needed on this approach to promote perinatal safety before 
it can be recommended for routine use.
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