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Abstract Objective Centralized remote fetal monitoring (CRFM) has been proposed as a
method to improve the performance of intrapartum fetal heart rate (FHR) monitoring
and perinatal outcomes. The purpose of this study is to determine whether CRFM was
associated with a reduction in unexpected term neonatal intensive care unit (NICU)
admissions.
Study Design A pre–post design was used to examine the effectiveness of CRFM
which was implemented in stages across five hospitals. The exposure group was all
women who underwent intrapartum monitoring via CRFM. The unexposed group was
of women who delivered at the same hospitals prior to implementation of CRFM.
Pregnancies with expected NICU admissions, gestational age <37 weeks, birth weight
<2,500 g, or major fetal anomalies detected prenatally were excluded. The primary
outcome was unexpected term NICU admission; secondary outcomes were cesarean
and operative vaginal delivery (OVD), and 5-minute Apgar score of <7 rates. Maternal
and delivery characteristics were examined with Student’s t, Wilcoxon’s, Chi-square,
and Fisher’s exact tests. Multivariable logistic regression was performed to control for
potential confounders.
Results There were 19,392 live births included in this analysis. In the univariable
analysis, the odds of unexpected term NICU admission was lower among the CRFM
exposed group compared with the unexposed group (odds ratio [OR]¼0.86, 95%
confidence interval [CI]: 0.75–0.99; p¼ 0.038). In multivariable analysis, this did not
reach statistical significance (OR¼0.92, 95% CI: 0.79–1.06; p¼0.24). Cesarean and
OVD were less likely in the exposed group (OR¼0.91, 95% CI: 0.85–0.97; p¼0.008)
and (OR¼ 0.70, 95% CI: 0.59–0.83, p<0.001), respectively, in univariable analysis.
When adjusted for potential confounders, the effect remained statistically significant
for cesarean delivery (OR¼0.92, 95% CI: 0.85–0.98; p¼0.012). When adjusted for
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Continuous fetal heart rate (FHR) monitoring is a common
intrapartum practice even though its utilization does not
reliably decrease neonatal morbidity associated with acid-
emia or hypoxemia. This may be due, in part, to the delayed
recognition of FHR abnormalities by the bedside care team
and the subsequent delay or lack of intervention by the
delivering clinician, both of which may lead to preventable
adverse perinatal outcomes. Practices, such as fetal scalp
sampling and intrapartum analysis of fetal ST segment, have
been utilized to attempt to avoid adverse perinatal out-
comes; however, these interventions have not proven to be
beneficial1 and are arduous, and potentially risky to the
mother and the fetus.2,3

Centralized remote fetal monitoring (CRFM) is a model in
which FHR monitoring is conducted at a designated location
(e.g., labor and delivery, antepartum unit, or intensive care
unit [ICU]) with the results being reviewed at a location
remote to the patient. Previous reports have focused on its
utilization in resource-poor areas where a physician or
delivering clinician is not immediately accessible but is
available for review of CRFM and can make recommenda-
tions from afar if fetal distress is suspected or impending.4,5

Since increased surveillance of FHRmonitoringmay increase
interventions, including cesarean delivery, there is concern
that such surveillance may increase cesarean delivery rates.
A previous meta-analysis reported that neonatal outcomes
were not improved in patients who underwent continuous
intrapartum FHR monitoring, but cesarean delivery rates
were increased.6 Small studies have examined the utility
of CRFM in various settings, mostly in the context of home or
rural FHR monitoring.7,8 A recent study evaluated neonatal
outcomes and demonstrated neither a reduction in neonatal
acidemia nor an increase in cesarean delivery in neonates
who were exposed to CRFM. In this study, however, CRFM
was utilized on an as-needed or on-demand basis.9 To date,
there have been no large published studies evaluating the
utility of CRFM to decrease unexpected term neonatal ICU
(NICU) admissions.

NICU admission for term infants is often due to concern
for neonatal compromise as a result of intrapartum events.
While umbilical artery cord gas assessment could provide
more direct information pertaining to neonatal metabolic
status, such data are not available in all deliveries performed

at our institution. Therefore, we selected unexpected term
NICU admission as a surrogate metric for neonatal compro-
mise. The objective of this studywas to examine associations
between CRFM and unexpected term NICU admissions, as
well as cesarean and operative vaginal deliveries. We hy-
pothesized that utilization of CRFM (and the innate addi-
tional tier of surveillance of patients undergoing
intrapartum fetal monitoring) will decrease unexpected
term NICU admissions and will not increase cesarean or
operative vaginal delivery (OVD) rates.

Materials and Methods

A quasiexperimental pre–post study design was used to
examine the effectiveness of CRFM in reducing unexpected
term NICU admissions within a health systemwith multiple
hospitals providing obstetric services. This study was ap-
proved by the Ochsner Institutional Review Board.

The study population consisted of all patients who
delivered at five hospital sites within a large integrated
delivery health system in Louisiana between January 1,
2016, and September 30, 2018 (►Table 1). Exclusion criteria
were preterm delivery (prior to 370/7 weeks), birth weight
<2,500 g, and expected NICU admission due to major fetal
anomaly detected prenatally. Charts for all term NICU
admissions with birth weight >2,500 g were reviewed by
members of the research team to appropriately identify and
exclude major fetal anomalies detected prenatally (major
abnormalities of the central nervous, cardiac, respiratory,
gastrointestinal systems, facial anomalies suggesting air-
way obstruction, genitourinary system causing significant
obstruction and/or oligohydramnios, skeletal dysplasias, or
other anomalies likely requiring immediate neonatal medi-
cal or surgical intervention according to prenatal records) in
which NICU admission was expected. The reviewers were
blinded as to whether each patient was in the exposed or
the unexposed group. CRFM was implemented in stages
across the system (i.e., on different dates in different
hospital sites), with the first implementation occurring in
August 2016. Patients were classified into the unexposed or
exposed group according to whether delivery occurred
before or after implementation of CRFM at that particular
facility.

Key Points
• CRFM may decrease unexpected term NICU admissions in some clinical settings.
• CRFM may decrease cesarean delivery rates in some clinical settings.
• CRFM may decrease OVD rates in some clinical settings.

hospital, OVD rate was lower at the highest volume and highest acuity site (OR¼0.48,
95% CI: 0.36–0.65, p<0.001).
Conclusion In some practice settings, utilization of a CRFM system may decrease the
risk of unexpected term NICU admission, cesarean, and OVD rate.
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In the unexposed group, FHR monitoring was conducted
by the bedside care team in the typical fashion following
standard practice (►Fig. 1). After implementation of the
intervention, the exposed group underwent FHRmonitoring
in the same fashion as the unexposed group in addition to the
CRFM protocol. At our institution, CRFM provides a model in
which continuous intrapartum fetal monitoring is reviewed
in amultitier fashion by both thebedside care team and byan
experienced labor and delivery nurse certified by the Asso-

ciation of Women’s Health, Obstetric, and Neonatal Nurses
(AWHONN) in FHR interpretation located at a remote central
monitoring suite. Electronic algorithms incorporate mater-
nal factors (pregnancy complications, laboratory abnormali-
ties, intrapartum medications, presence of vaginal bleeding,
and history of uterine scar), maternal vital signs, and FHR
characteristics to determine patient acuity and risk stratifi-
cation. One point is assigned for each risk factor, abnormal
maternal vital sign, or deviation from normal FHR or uterine
contractile parameters. The total of the points is summed
and used to risk stratify and rank patient acuity on a status
board in the remotemonitoring unit. In addition to the visual
interpretation of the FHR and uterine contractile data, this
status board helps to prioritize the need for review by the
nurse in the remotemonitoring suite (►Fig. 2).When there is
concern for deterioration in fetal or maternal status, the
clinical scenario is discussed with the bedside care team by
the remote station nurse, and interventions are recom-
mended according to AWHONN and the American College
of Obstetricians and Gynecologists’ (ACOG) guidelines for
management of intrapartum fetal monitoring.10,11 This
model parallels the process employed in an electronic ICU
(eICU), in which a health care provider remotely surveys and
alerts local providers for evidence of deterioration but does
not replace beside caregivers.12 Each labor unit maintains an
intrapartum nursing ratio of 1:1 or 1:2 depending on patient
acuity. The CRFM systemwas not employed in an attempt to
decrease nurse staffing.

The primary outcome was unexpected term NICU admis-
sion and secondary outcomes were cesarean delivery, OVD,
and 5-minute Apgar score of <7. Patient data including
maternal and delivery characteristics, as well as primary
and secondary outcomes, were abstracted from Ochsner
enterprise data warehouse which extracts material directly
from the electronic medical record as the primary data
source. The data were validated by manual chart review.
These results were analyzed across all delivery sites as a
whole and by each hospital site individually.

Means, standard deviations, frequencies, and percentages
were used to describe the entire population in terms of
maternal and delivery characteristics. Comparison of mater-
nal and delivery characteristics between the exposed and
unexposed groups was examined with Students t-test or

Table 1 Characteristics of delivering hospitals, n¼19,392 live births included in analysis

Hospital Date CRFM
implemented

Total no.
births

% of all
births in
health
system

% private
insurance

% White % Black % Asian % other
race

OB
residents
Y/N

Labor unit coverage

1 August 1, 2016 8,319 42.9 67.2 64.6 31.1 2.8 1.4 Y OB residents and staff
physician in house

2 October 1, 2016 981 5.1 47 84.7 11.9 1.2 2.1 N OB physician home call

3 March 22, 2017 3,201 16.5 18 32.2 57.3 6.2 4.4 N OB physician home call

4 March 29, 2017 2,928 15.1 41.3 55.4 37.3 1.2 6.1 N OB physician home call

5 May 3, 2017 3,963 20.4 39.3 49.8 47.3 1.5 1.4 N CNM in house, OB
physician home call

Abbreviations: CNM, certified nurse midwife; N, no; OB, obstetrician; Y, yes.

Fig. 1 Centralized remote fetal monitoring process. ACOG, American
College of Obstetricians and Gynecologists; AWHONN, Association of
Women’s Health, Obstetric, and Neonatal Nurses; CRFM, centralized
remote fetal monitoring.
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Wilcoxon’s test for continuous variables and Chi-square or
Fisher’s test for categorical variables. The odds of NICU
admission and cesarean delivery by CRFM exposure were
calculated in unadjusted and adjusted multivariable logistic
regression models, the latter controlling for potential con-
founders. These confounders include self-reported race, in-
surance status, preeclampsia, diabetes, and delivery hospital
(to account for the fixed effect of the hospital that could
contribute to unmeasured hospital-specific factors). A strat-
ified analysis by hospital site using multivariable logistic
regression models controlling for the same confounders was
also performed. Of note, hospital site 2 does not have anNICU
and therefore was excluded from the stratified analysis.
Infants delivered at site 2 requiring NICU admission were
sent to another NICU within the system and therefore were
included in the other analyses for this study, as they counted
as an NICU admission within the system. A p-value of less
than 0.05 was considered as statistically significant. All data
analysis was performed using SAS version 9.4.

Results

There were 23,246 live births between January 1, 2016, and
September 30, 2018, of which 3,854 were excluded due to
preterm birth, birth weight of 2,500 g or less, or major fetal
anomalies detected prenatally. The remaining 19,392 live
births were included in the data analysis. Maternal and
delivery characteristics are displayed in ►Table 2; data
from five hospitals are included in the study. Maternal

diagnosis of preeclampsia was slightly more frequent in
the exposed group compared with the unexposed group
(5.2 vs. 3.7%, p<0.001).

Unadjusted logistic regression analysis showed that CRFM
exposure was associated with 14% lower unexpected term
NICU admissions, 4.9% compared with 5.6% (odds ratio [OR]
¼0.86, 95% confidence interval [CI]: 0.75–0.99;
p¼0.038; ►Table 3). In multivariable logistic regression
analysis, although the likelihood of unexpected term NICU
admission was nominally lower in the exposed group, this
was no longer statistically significant when all facilities were
considered (OR¼0.92, 95% CI: 0.79–1.06; p¼0.24) after
controlling for self-reported race, insurance, hospital loca-
tion, preeclampsia, and diabetes.

Therewas a difference in the effect of CRFM by hospital. In
multivariable analysis stratified by individual hospital, after
controlling for potential confounders, the odds of unexpect-
ed term NICU admission at hospital 1, the largest delivering
hospital, were 27% lower among those exposed to CRFM than
those not exposed (OR¼0.73, 95% CI: 0.57–0.93;
p¼0.012; ►Table 4). Other individual hospital sites with
fewer deliveries did not demonstrate a statistically signifi-
cant difference in the odds of unexpected term NICU admis-
sions with CRFM exposure.

Cesarean delivery was less likely among those exposed to
CRFM, 31.2 versus 33.1% (unadjusted OR¼0.91, 95% CI:
0.85–0.97; p¼0.008) and the magnitude of reduction was
similar after controlling for confounders (adjusted OR [aOR]
¼0.92, 95% CI: 0.85–0.98; p¼0.012). The effects of CRFM on

Fig. 2 Centralized remote fetal monitoring suite. Staffed by one or two nurses continuously.

American Journal of Perinatology © 2021. Thieme. All rights reserved.
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cesarean delivery rates also varied by hospital, with signifi-
cant reductions at hospitals 3 and 4 in those exposed to
CRFM compared with those not exposed (hospital site 3:
aOR¼0.78, 95% CI: 0.67–0.913; hospital site 4: aOR¼0.83,
95% CI: 0.71–0.96; ►Table 4).

While OVD rate decreased across the hospital system
overall with CRFM exposure (OR¼0.70, 95% CI: 0.59–0.83,
p<0.001; ►Table 3), when analyzed by individual hospital,
there was significant variation in rates with some sites
having higher rates and others having lower rates
(►Table 5). There was similar variation in the rates of 5-
minute Apgar scores of <7 (►Table 6).

Discussion

Utilization of a CRFM system was not associated with a
statistically significant reduction in unexpected term
NICU admissions in the overall health system. However,
there were differences when examined by individual
hospitals within the system that are both statistically
and clinically significant. Interestingly, for this study, the
greatest reduction was recorded at the highest volume,
highest acuity delivery unit with in-house resident and
staff physicians. Cesarean delivery rate was not increased
in the group exposed to CRFM; in fact, the rate was
decreased, indicating that heightened surveillance does
not equate to higher cesarean delivery rates which
opposes the findings in a previous Cochrane review.6

OVD rate and 5-minute Apgar score of <7 rate also
decreased significantly at our highest volume unit; how-
ever, these trends were not reflected at other individual
hospital sites. The decrease in cesarean delivery rate at
some of the smaller hospitals could be explained by the
increase in OVD rate when results were stratified by
individual hospital site.

There are limited data on the use of CRFM in the manner
described above. Continuous FHR monitoring remains a
standard part of modern obstetric care in the United States,
despite data that this practice does not reduce neonatal
morbidity and mortality and is associated with increased
cesarean or OVD rates.6 Our study suggests that continuous
FHR monitoring may be offered with CRFM as an additional
tier of intrapartum surveillance, which may, in some set-
tings, lower cesarean and OVD rates.

Table 2 Comparison of maternal and delivery
characteristics in groups exposed and unexposed to CRFM

Exposed
(n¼ 14,001)

Unexposed
(n¼ 5,391)

p-Value

Maternal characteristics

Age at delivery (y)
Mean (SD)

28.6 (5.7) 28.5 (5.6) 0.87

Previous C-section
n (%)

1,646 (11.8) 657 (12.1) 0.64

Race
(self-reported)
n (%)

<0.001

White 7,981 (57.3) 2,844 (52.2)

Black 5,194 (37.3) 2,312 (42.4)

Asian 401 (2.9) 142 (2.6)

Other 363 (2.6) 155 (2.8)

Insurance
n (%)

<0.001

Publicly funded 4,105 (29.5) 2,293 (42.1)

Private 9,834 (70.6) 3,160 (57.9)

Delivery characteristics

Gestational
age (wk)
Mean (SD)

39.1 (1.2) 39.3 (1.0) <0.001

Birth weight (g)
Mean (SD)

3,368 (522) 3,345 (471) 0.41

Induction of labor
n (%)

3,534 (25.2) 1,425 (26.4) 0.08

Hospital location
n (%)

<0.001

1 6,958 (49.9) 1,361 (25)

2 781 (5.6) 200 (3.7)

3 1,999 (14.3) 1,202 (22)

4 1,843 (13.2) 1,085 (20)

5 2,358 (16.9) 1,605 (29.4)

Preeclampsia (yes)
n (%)

722 (5.2) 203 (3.7) <0.001

Diabetes (yes)
n (%)

744 (5.3) 268 (4.9) 0.33

Abbreviations: CRFM, centralized remote fetal monitoring; SD, standard
deviation.

Table 3 Unadjusted and adjusted logistic regression models of unexpected term NICU admission, cesarean and operative
vaginal delivery rate, and 5-minute Apgar score of <7 by CRFM exposure across hospital system

Unadjusted model Adjusted model

Outcome Exposed
n (%)

Unexposed
n (%)

OR 95% CI p-Value aOR 95%CI p-Value

NICU admission 686 (4.9) 302 (5.6) 0.86 0.75–0.99 0.038 0.92 0.79–1.06 0.24

Cesarean delivery 4,368 (31.2) 1,784 (33.1) 0.91 0.85–0.97 0.008 0.92 0.85–0.98 0.012

Operative delivery 406 (2.89) 221 (4.09) 0.70 0.59–0.83 <0.001 N/A

5-minute Apgar score of <7 189 (1.35) 79(1.46) 0.92 0.71–1.19 0.54 N/A

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; CRFM, centralized remote fetal monitoring; N/A, not available; NICU, neonatal
intensive care unit.
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FewerNICU admissions equate to fewer short-termneonatal
morbidities (both those leading to NICU admission and those
acquired during a prolonged hospital/NICU admission), as well
as fewer long-term neurologic morbidities. Lesser neonatal
morbidity equates to improved maternal mental health status,
increased maternal/infant bonding, higher breastfeeding rates
duringhospitalizationandafterdischarge,13,14and lowercostof
maternal and neonatal hospital admission. At an average daily
cost of $3,000 or more, avoidance of even a small proportion of
NICU admits can result in significant health care savings.15

While in this analysis the reduction in unexpected term
NICU admissions was not statistically significant, any reduc-
tion in term NICU admissions may be meaningful, especially
when considering the impact on the families. Given the
variation in impact of the intervention across the different
hospitals, theremay be amore profound effect as seenwith a
27% reduction at hospital 1. Additional studies arewarranted

to further evaluate the potential practice settings and im-
plementation protocol that maximize the effects as reduc-
tion of unexpected NICU admissions will have significant
effects on maternal and neonatal outcomes, as well as health
care costs. Our approach to CRFM is multipronged and
includes not only remote assessment of the FHR but also
incorporation of maternal risk factors and vital signs into the
algorithm to aid in prioritization for assessment and action.
The degree towhich each of these contributes to the salutary
outcomes is undetermined at this time and may vary from
one clinical context to another. While the implementation of
CRFM is feasible in a large hospital system, it does require
some investment in resources to execute technology sup-
port, space for the remote monitoring site, and skilled
nursing staff for the monitoring. Cost-effectiveness analyses
will help determine the extent to which programs provide
value to hospital systems, patients, payors, and society.

Table 4 Adjusted logistic regression analysis of unexpected term NICU admission and cesarean delivery rate, stratified by
hospital site

Hospitala Unexpected term NICU admission Cesarean delivery

OR (95% CI) p-Value OR (95% CI) p-Value

1 0.73 0.565–0.931 0.012 0.98 0.864–1.115 0.779

2b 0.86 0.62–1.18 0.34

3 0.79 0.60–1.04 0.10 0.83 0.71–0.96 0.02

4 1.16 0.827–1.636 0.384 0.78 0.67–0.913 0.002

5 1.23 0.92–1.65 0.17 1.04 0.90–1.21 0.57

Abbreviations: CI, confidence interval; NICU, neonatal intensive care unit; OR, odds ratio.
aAll models were adjusted for race, insurance type, preeclampsia, and diabetes.
bSite 2 did not have a NICU and was excluded from the stratified analysis since the infants requiring NICU admission there were sent to one of the
other NICU within the system. These neonates were included in the other analyses for this study, as they counted as a NICU admission within the
system.

Table 5 Operative vaginal delivery rate by CRFM exposure, stratified by hospital site

Hospital Exposed
n (%)

Unexposed
n (%)

OR (95% CI) p-Value

1 176 (2.53) 69 (5.07) 0.48 0.36–0.65 <0.001

2 29 (3.71) 10 (5) 0.73 0.35–1.53 0.41

3 92 (7.65) 83 (4.15) 1.91 1.41–2.59 <0.001

4 88 (8.11) 46 (2.49) 3.44 2.39–4.97 <0.001

5 21 (1.31) 13 (0.55) 2.39 1.19–4.79 0.01

Abbreviations: CI, confidence interval; CRFM, centralized remote fetal monitoring; OR, odds ratio.

Table 6 The 5-minute Apgar score of <7 by CRFM exposure, stratified by hospital site

Hospital Exposed
n (%)

Unexposed
n (%)

OR (95% CI) p-Value

1 113 (1.62) 38 (2.69) 0.57 0.39–0.84 0.003

2 18 (2.3) 4 (2) 1.16 0.39–3.45 0.79

3 17 (1.41) 13 (0.65) 2.19 1.06–4.53 0.03

4 11 (1.01) 11 (0.59) 1.7 0.74–3.95 0.21

5 30 (1.87) 13 (0.55) 4.15 2.16–7.98 <0.001

Abbreviations: CI, confidence interval; CRFM, centralized remote fetal monitoring; OR, odds ratio.
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In addition to these clinical implications, a CRFM system
may offer a method to perform fetal monitoring in out-of-
hospital settings such as birthing centers or in resource-poor
areas with low physician to patient ratios. If products, such as
those recently approved by the Food and Drug Administration
(FDA) for at-home continuous FHR monitoring during outpa-
tient cervical ripening,16 were widely adopted, hospital sys-
tems could potentially adopt a system such as this to decrease
patient time spent in thehospitalwhile still assessing for signs
of potential fetal compromise via FHR monitoring.

Limitations

This study has several limitations. First, it is subjected to all
limitations of a retrospective study, most notably selection
bias as seen in the maternal characteristics. While all sites in
the hospital system serve diverse patient populations, the
patient population demographics vary by each hospital site.
This is reflected in the proportion of Black patients and
publicly funded deliveries in the exposed compared with
the unexposed group. The hospital site that has the highest
volume and first implemented CRFM has the lowest propor-
tion of Black patients and publicly funded deliveries. These
differences, however, were accounted for in the adjusted
logistic regressionmodels, as well as in the stratified analysis
by hospital site.

Second, the study is vulnerable to flaws due to the nature of
the pre–post study design. Historic controls are utilized, rather
than the more preferred concurrent controls, which introdu-
ces a bias into the analysis because of unmeasured differences
in historic factors that may have influenced practice at a given
time. These factors include changes in staffing models at each
site, quality improvement efforts and health policy changes on
a local and national level that may have impacted outcomes.
While the short-time period over which the study was con-
ducted helps to minimize the magnitude of these changes,
such changes may have occurred and are unaccounted for.
Another constraint of the pre–post study stems from the
timeline of implementation of the intervention. CRFM was
introduced at a set point at each hospital site and therewas an
imbalance in the numbers of exposed and unexposed patients
overall and by site. Although there is always potential for a
Hawthorne’s effect in a nonblinded study, CRFM was not
implemented solely for the purpose of conducting research
and therefore the authorswould expectminimal impact on the
outcomes of this study stemming from altered behavior due to
the Hawthorne effect.

Third, we did not have data on the number of phone calls
from the CRFM suite to each of the sites, regarding what the
recommendations were or what interventions were under-
taken overall or in association with outcomes. It would be
worth evaluating in future studies whether interventions,
such as maternal resuscitative efforts (oxygen supplementa-
tion and intravenous fluid administration), were different
before and after implementation of CRFM. Fourth, due to the
lower number of deliveries at some of the sites, the stratified
analysis by site may have been underpowered to detect
differences in NICU admissions or secondary outcomes.

Finally, as with any study of FHR monitoring, despite efforts
at using standard accepted definitions, interpretation of the
FHR is subjective and will be variable from one provider to
the next making the ability to extrapolate and generalize
results more difficult.

Conclusion

In the era of technology-influenced health care, we imple-
mented a novel approach to fetal monitoring that incorpo-
rates centralized remote surveillance with maternal risk
factors and vital signs to add a layer of evaluation to the
already present bedside care team system. Our study is the
first to report on the large-scale implementation of such a
program, one that represents real-world performance data
as opposed to data that might have been produced from the
controlled environment of a clinical trial protocol. This study
demonstrated a significant decrease in cesarean and OVD
rates in those exposed to CRFM while suggesting a clinically,
but not statistically, significant reduction in unexpected
term NICU admissions. Future research is needed to deter-
mine the best way to scale this program to enhance its value
and reproducibility.

Note
These findings were presented as a poster at the 40th
annual Society for Maternal Fetal Medicine meeting in
Grapevine, TX, February 6, 2020: Abstract 248.
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