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BACKGROUND: Standard prenatal care, consisting of 12e14 visits

per pregnancy, is expensive and resource intensive, with limited evidence
supporting the structure, rhythm, or components of care. Some studies
suggest a reduced-frequency prenatal care model is as safe as the
standard model of care for low-risk pregnant women, but evidence is
limited. We developed and evaluated an innovative, technology-enhanced,
reduced prenatal visit model (OB Nest).
OBJECTIVE: To evaluate the acceptability and effectiveness of OB Nest,
a reduced-frequency prenatal care model enhanced with remote home
monitoring devices and nursing support.
STUDY DESIGN: A single-center randomized controlled trial,
composed of pregnant women, aged 18e36 years, recruited from an
outpatient obstetric tertiary academic center in the Midwest United States.
OB Nest care consisted of 8 onsite appointments with an obstetric provider; 6 virtual visits consisting of phone or online communication with an
assigned nurse, supplemented with fetal Doppler and sphygmomanometer home monitoring devices; and access to an online community of
pregnant women. Usual care consisted of 12 prescheduled prenatal clinic
appointments with obstetric providers. Acceptability of OB Nest was
measured by validated surveys of patient satisfaction with care at 36
weeks; perception of stress at 14, 24, and 36 weeks; and perceived
quality of care at 36 weeks of gestation. Effectiveness was analyzed by
comparing adherence to the American College of Obstetricians and Gynecologists recommended routine prenatal and ancillary services,
maternal and fetal safety outcomes, and healthcare utilization.
RESULTS: Three hundred pregnant women at <13 weeks of gestation
were recruited and randomized to OB Nest or usual care (150 in each arm)

T

he traditional model of prenatal
care in the United States is
resource intensive and fraught with
nationwide variation.1 The American
College of Obstetricians and Gynecologists (ACOG) recommends an individualized approach to the frequency of

Cite this article as: Yvonne S. Butler Tobah YS, LeBlanc
A, Branda ME, et al. Randomized comparison of a
reduced-visit prenatal care model enhanced with remote
monitoring. Am J Obstet Gynecol 2019;XX:XX.
0002-9378/$36.00
ª 2019 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.ajog.2019.06.034

using a minimization algorithm. Demographic characteristics were similar
between groups. Compared to usual care, patients in OB Nest had higher
satisfaction on a 100-point validated modified Littlefield and Adams
Satisfaction scale (OB Nest ¼ 93.9% vs usual care ¼ 78.9%, P < .01).
Pregnancy-related stress, measured, on a 0e2 point PreNatal Maternal
Stress validated scale, with higher scores indicating higher levels of stress,
was lower among OB Nest participants at 14 weeks (OB Nest ¼ 0.32 vs
usual care ¼ 0.41, P < .01) and at 36 weeks of gestation (OB
Nest ¼ 0.34 vs usual care ¼ 0.40, P < .03). There was no statistical
difference in perceived quality of care. Adherence to the provision of
American College of Obstetricians and Gynecologists prenatal services
was similar in both arms. Maternal and fetal clinical outcomes were similar
between groups. Total reported nursing time was higher in OB Nest (OB
Nest ¼ 171.2 minutes vs usual care ¼ 108.2 minutes, 95% confidence
interval, 48.7e77.4).
CONCLUSION: OB Nest is an innovative, acceptable, and effective
reduced-frequency prenatal care model. Compared to routine prenatal
care, OB Nest resulted in higher patient satisfaction and lower prenatal stress, while reducing the number of appointments with clinicians and maintaining care standards for pregnant women. This
program is a step toward evidence-driven prenatal care that improves
patient satisfaction.
Key words: alternative prenatal care, connected prenatal care,

innovative prenatal care, low-risk prenatal care, prenatal telemedicine,
reduced prenatal visits, remote prenatal care, telehealth and pregnancy,
telehealth obstetric care, virtual prenatal care

prenatal care, yet suggests 12e14 visits
during the course of a 40-week pregnancy.2 Evidence in support of this
frequency of care is largely based on
expert opinion1,3,4 and differs from the
World Health Organization (WHO)
recommendation of 8 scheduled visits
for low-risk prenatal care.5 In 1989, the
U.S. Department of Health and Human
Services Expert Panel on Prenatal
Care acknowledged the lack of evidencebased prenatal care models and recommended an individualized ﬂexible
schedule based on the needs of the
patient and her pregnancy risk.3,4 Several
studies have since validated this
approach.6e10 Villar’s systematic review
of antenatal care programs for low-risk

women concluded that a reduction in
prenatal visits could be implemented
without increasing adverse maternal
or fetal outcomes,10 while Partridge’s
retrospective study of a reduced prenatal
care guideline resulted in a reduction to
9 prenatal visits, with no increase in
perinatal complications.9 More recently,
a retrospective comparison of patients
who received <10 prenatal visits
to those with >10 visits found no
difference in neonatal composite outcomes, including neonatal intensive
care unit admission, low Apgar score,
low umbilical pH, and neonatal demise.7
While studies support the safety of
reducing the frequency of prenatal
visits, evidence of acceptability to
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Why was this study conducted?
To evaluate the acceptability and effectiveness of a reduced-frequency prenatal
care model with remote home monitoring devices and nursing support.
Key ﬁndings
Pregnant women randomized to a reduced-frequency prenatal care model,
enhanced with remote home monitoring and nursing support, had signiﬁcantly
higher satisfaction with care, had lower prenatal-related stress, and saved an
average of 2.8 obstetric clinician appointments per patient compared to patients
in the usual prenatal care model. Nursing time spent on coordinating care was
higher in the alternative model of prenatal care.
What does this add to what is known?
This randomized controlled trial reafﬁrms that reduced-frequency prenatal care
models with remote monitoring are as effective as the standard 12e14 traditional
visits model, and results in greater patient satisfaction and lower prenatal-related
stress.
pregnant women is less clear. Some
studies suggest uptake remains limited
because of expectations of frequent
routine care, lack of perceived support,
and perception that large gaps between
prenatal appointments are too long.11,12
A recent review of contemporary prenatal care suggests that integrating
mobile apps and telehealth options to
modiﬁed prenatal visit programs may
yield an equally satisfying experience as
traditional care.13 But such a novel
approach has not been rigorously
studied.

To address this need, we developed an
alternative bundle of prenatal care—OB
Nest—which included fewer on-site
clinic appointments supplemented with
virtual visits, home monitoring devices,
and an online prenatal community.14,15
We hypothesized that when compared
to traditional prenatal care, OB Nest
would optimize outcomes important to
pregnant women while maintaining the
provision of ACOG-recommended services. This study compares the acceptability and effectiveness of OB Nest to
traditional prenatal care.

FIGURE 1

Usual care compared to OB Nest schedule of care
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Materials and Methods
In 2011, a collaboration between pregnant women, their obstetric care team,
the Center for Innovation, and the
Center for the Science of Health Care
Delivery at Mayo Clinic was created for
the purpose of redeﬁning prenatal care
for low-risk pregnant women.14,15
Development and evaluation occurred
from
September
2011
through
December 2011, and consisted of testing
19 different experiments aimed at
modifying traditional prenatal care for
low-risk pregnant women.14 Final recommendations based on feasibility and
potential impact on care were included
in the OB Nest bundle.
Between March 2014 and January
2015, we conducted a single-center
randomized controlled trial within
the Outpatient Obstetric Division at
Mayo Clinic, a tertiary care academic
center in Rochester, Minnesota,
serving approximately 2400 pregnant
women annually. Enrollment criteria
included English-speaking pregnant
women between 18 and 36 years old,
at <13 weeks of gestation, without a
concurrent medical or obstetric
complication, who had the ability to
provide informed consent. Exclusion
criteria included diagnoses of any
chronic medical conditions, including
hypertensive disorders, coagulopathies,
diabetes, class 3 obesity, immunodeﬁciency conditions, genetic disorders,
multi-fetal gestation, prior history or
risk factors for preterm delivery, pulmonary disorders, unstable mental
health conditions, or obstetrician
judgment that determined the pregnancy was at high risk for complications. Full details of our study
procedures and the original protocol
are
found
in
the
Appendix
(Supplement 1).
Participants in OB Nest were assigned
to the following: (1) 8 scheduled clinic
appointments with an obstetrician or
a certiﬁed nurse midwife (CNM),
depending on clinic schedule; (2) 6 virtual (phone or online) connected care
visits with an OB Nest registered nurse
(RN) consisting of home blood pressure
and fetal heart rate evaluation,
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gestational ageeappropriate anticipatory guidance per ACOG recommendations; and additional nursing education,
based on patient’s individual needs; (3)
home digital sphygmomanometer and
handheld fetal Doppler; and (4) access to
an online prenatal care community
consisting of an institutional social
network of OB Nest participants interested in seeking support and advice from
their peers. An OB Nest nurse monitored
online social network correspondence
on a weekly basis to ensure information
shared was accurate. OB Nest nurses
trained OB Nest patients on measurement of fetal heart rate and maternal
blood pressure. Written educational instructions, including normal reference
ranges, were provided to OB Nest patients. Patients reported their home data
electronically through online messaging
via the institution’s electronic medical
record system or over the phone to the
OB Nest nurse. Nursing staff collected
data over the phone and recorded this
information to patients’ electronic
medical records. Participants in the
usual prenatal care model were scheduled for the traditional 12 clinic appointments with an obstetrician or a
CNM per ACOG recommendations
(Figure 1). Participants, nurses, or clinicians could at any point request
further appointments or phone visits if
deemed clinically necessary. All participants, regardless of assigned arm,
received the recommended laboratory
evaluations, ultrasound imaging, immunizations, patient education, and
other ancillary services per ACOG recommendations. Participants who developed signiﬁcant complications during
the course of pregnancy were treated per
recommendations of their clinician,
irrespective of the assigned arm.
Women presenting for an initial
prenatal appointment were screened
and recruited by an obstetric nurse.
After informed consent was obtained,
participants were randomized to either
OB Nest (intervention) or usual care
(UC), using a dynamic allocation system, with an algorithm minimizing
imbalances in a 1:1 ratio across the
following factors: age (<35 vs 35),
body mass index (30 vs >30), and
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FIGURE 2

OB Nest randomized controlled trial study algorithm

Butler Tobah et al. Randomized comparison of an enhanced reduced-visit prenatal care model. Am J Obstet Gynecol 2019.

parity (0 vs 1þ). The allocation
sequence was concealed from the study
nurse who enrolled and assessed the
eligibility of participants. Study team
nurses and clinicians were aware of the
assigned arms after randomization
occurred. Team members analyzing
quantitative data were blinded to
which intervention arm mothers were
assigned to. A physician conﬁrmed
pregnancy risk status at the subsequent
visit, using study exclusion criteria
(Supplement 1). Enrollees were not
offered ﬁnancial incentive for participation in the study.

We evaluated the acceptability and
effectiveness of OB Nest. Acceptability
was measured by comparing satisfaction with care, perception of stress, and
perceived quality of care, using validated surveys. Satisfaction with care was
measured at 36 weeks of gestation
using a modiﬁed Littleﬁeld and Adams
16-item self-reported validated Satisfaction subscale survey, evaluated on a
5-point Likert-type scale summed and
converted to a 0- to 100-point scale.16
Pregnancy-related stress was measured
at 14, 24, and 36 weeks of gestation
using a 9-item validated PreNatal
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TABLE 1

OB Nest randomized controlled trial demographic characteristics of study participants
P value

Variable

OB Nest (n ¼ 150)

Usual care (n ¼ 150)

Maternal age, mean  SD

29.5  3.3

29.7  3.6

.44

13 (8.7)

12 (8.0)

.83

White race, n (%)

137 (91.3)

137 (91.3)

Body mass index, mean  SD

25.3  5.4

26.0  6.7

22 (14.7)

22 (14.7)

Gravida of 1, n (%)

48 (32.0)

50 (33.3)

.28

Parity of 1, n (%)

90 (60.0)

89 (59.3)

.91

9 (6.0)

16 (10.7)

.14

146 (97.3)

146 (97.3)

.26

4 (2.7)

7 (4.7)

33 (22.0)

30 (20.0)

Maternal age 35, n (%)

Body mass index >30, n (%)

Past cesarean delivery, n (%)
Married/marriage-like relationship, n (%)
Education, n (%)

1.0
.77
1.0

.60

High school graduate or less
Some college or associate’s degree
Four-year college graduate

58 (38.7)

54 (36.0)

Graduate/professional school degree

47 (31.3)

47 (31.3)

8 (5.3)

12 (8.0)

135 (90.0)

129 (86.0)

Missing
Private insurance, n (%)
Annual household income, n (%)

.29
.64

<$40,000

18 (12.0)

14 (9.3)

$40,000 to $79,999

42 (28.0)

44 (29.3)

$80,000

81 (54.0)

78 (52.0)

9 (6.0)

14 (9.3)

Missing

SD, standard deviation.
Butler Tobah et al. Randomized comparison of an enhanced reduced-visit prenatal care model. Am J Obstet Gynecol 2019.

Maternal Stress survey.17 Scores were
summed and averaged, with higher
scores indicating higher levels of
pregnancy-related stress. Perception of
the quality of prenatal care received was
measured at 36 weeks of gestation by a
modiﬁed validated 30-item Prenatal
Interpersonal Processes of Care scale,
which assessed communication, decision making, and interpersonal style.
Responses were converted to a 0- to
100-point scale for each sub-scale item,
with higher scores indicating higher
perceived quality of care.18
Effectiveness of the OB Nest
intervention was evaluated by proxy
measures including adherence to the
ACOG-recommended routine prenatal
laboratory services, ultrasound imaging,
immunization, and patient education.
We compared medical diagnoses,

complications, maternal delivery outcomes, and fetal clinical outcomes,
including route of delivery, preterm deliveries, birthweight, and Apgar scores.
We compared healthcare utilization by
extracting unscheduled obstetric ofﬁce
visits, triage care, and emergency
department visits from medical records.
We measured connectivity to care by
nursing time spent on interacting with
patients, including coordinating care,
communication (phone/online) with
patients, and monitoring the online
community website. Data was captured
using Mayo Clinic’s Workload Measurement and Reporting System.
The study was powered to detect differences in patient satisfaction, as satisfaction with care was considered the
most important endpoint of pregnant
patients and caregiver representatives
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when creating the OB Nest bundle. Using a 2-sided alpha level of 0.05, it was
estimated that a sample size of 270 (135/
arm) would have 98% power to detect a
difference of 7 points, based on a standard deviation of 14.4,16 with 10%
attrition. With that, the study team
aimed to recruit 300 pregnant women
(150/arm). Sample size calculations for
other outcomes are found in the original
protocol (Supplement 1).
A modiﬁed intention-to-treat was
used to account for participants who
were randomized but subsequently
became ineligible, prior to the start of
the intervention. Otherwise, all participants were analyzed in the arm they
were originally assigned, regardless of
whether they received the intervention
assigned or crossed over to usual care
(Figure 2). Missing responses were
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TABLE 2

OB Nest randomized controlled trial measures of acceptability of prenatal care
Outcomesa

OB Nest
(n ¼ 134)

Usual care
(n ¼ 133)

Mean
difference (95% CI)

P value

Satisfaction with care, mean  SD (0e100, 100 ¼ highly satisfied)

93.90  7.02

78.89  6.58

15.01 (13.38e16.64)

<.01

19

21

0.32  0.21

0.41  0.23

-0.09 (-0.14 to -0.04)

<.01

Missing imputed, n
Pregnancy-related stress, mean  SD (0e2, 2 ¼ highly stressed)
14 weeks
Missing imputed, n

8

24 weeks
Missing imputed, n
36 weeks
Missing imputed, n

14

0.31  0.21

0.35  0.21

15

26

0.34  0.23

0.40  0.22

17

21

-0.04 (-0.09 to 0.01)

.19

-0.06 (-0.11 to 0.01)

.03

0.6 (-2.37 to 3.57)

.69

3.73 (-0.91 to 8.37)

.12

Quality of care, mean  SD (0e100, 100 ¼ highly satisfied)
Communication
Missing imputed, n
Decision making, mean  SD
Missing imputed, n

83.56  12.49

82.96  12.25

18

21

80.44  19.49

76.71  19.22

19

21

CI, confidence interval; SD, standard deviation.
a

Missing responses imputed to the mean for intention-to-treat analysis.
Butler Tobah et al. Randomized comparison of an enhanced reduced-visit prenatal care model. Am J Obstet Gynecol 2019.

imputed to the mean for the primary
outcome. Outcomes were compared by
arm using Fisher exact test statistic for
categorical outcomes and t test for
continuous outcomes. The analysis
was generated using SAS software
version 9.4 (SAS Institute Inc, Cary,
NC). We adhered to CONSORT
guidelines in the reporting of quantitative study ﬁndings.19 This study was
reviewed and approved by the Mayo
Clinic Institutional Review Board
(Reference #13-009513) and registered
at
ClinicalTrials.gov
(Identiﬁer:
NCT02082275) on March 6, 2014.

Results
From March 2014 through January
2015, 1515 women presenting for prenatal care were screened for eligibility
and 300 patients at <13 weeks of gestation were recruited and randomized into
OB Nest or usual care (150 per arm). The
ﬂow of participants and completeness of
data were similar across arms (Figure 2).
The average age was 29 years, the majority were white, and 97% were married
(Table 1).

Compared to patients in usual care
(UC), participants randomized to OB
Nest (OBN) had higher satisfaction with
care (OBN ¼ 93.90 vs UC ¼ 78.89; mean
group difference [MD] 15.01, 95%
conﬁdence interval [CI], 13.38e16.64).
Pregnancy-related stress was lower in
OBN at 14 weeks of gestation (OBN ¼
0.32 vs UC ¼ 0.41; MD ¼ -0.09, 95% CI,
-0.14 to -0.04) and at 36 weeks of
gestation (OBN ¼ 0.34 vs UC ¼ 0.40;
MD ¼ -0.06, 95% CI, -0.11 to -0.01).
Quality of care, speciﬁcally communication and decision making, were not
signiﬁcantly different across arms
(Table 2).
The majority of patients in each arm
received an inﬂuenza vaccine (OBN ¼
105 [80.2%] vs UC ¼ 109 [83.8%], P ¼
.44), a Tdap booster (OBN ¼ 119
[90.8%] vs UC ¼ 117 [90.0%], P ¼ .82),
mid-pregnancy education (OBN ¼ 127
[96.6%] vs UC ¼ 123 [94.6%], P ¼ .35),
screening for group B Streptococcus
(OBN ¼ 128 [97.7%] vs UC ¼ 129
[99.2%], P ¼ .32), and depression
screening (OBN ¼ 130 [99.2%] vs UC ¼
129 [99.2%], P ¼ 1.0).

No differences in maternal or fetal
complications were observed across
arms, with the exception of the incidence
of gestational diabetes, which was higher
in OB Nest (OBN ¼ 6 [4.5%] vs UC ¼
0 [0.0%], P < .01). No signiﬁcant differences in the incidence of cesarean
deliveries (OBN ¼ 17 [12.7%] vs UC ¼
20 [14.9%], P < .56), preterm deliveries
<37 weeks (OBN ¼ 4 [3.0%] vs UC ¼ 3
[2.3%], P < .71), birthweight <2500
grams (OBN ¼ 1 [0.7%] vs UC ¼ 2
[1.5%], P < .56), or Apgar scores <7
(OBN ¼ 3 [2.2%] vs UC ¼ 2 [1.5%], P <
.66)
were
observed
(Appendix:
Supplement 2).
As planned, number of scheduled
obstetric provider (obstetric physician or
CNM) appointments was lower for
pregnant women in OB Nest compared
to usual care (OBN ¼ 7.6 vs UC ¼ 10.4,
MD ¼ -2.9, 95% CI, -3.4 to -2.3). While
the number of clinic appointments with
RNs was signiﬁcantly lower for patients
in OB Nest (OBN ¼ 1.4 vs UC ¼ 2.1,
MD ¼ -0.7, 95% CI, -0.88 to -0.46), the
total reported minutes spent on
these appointments per mother was
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TABLE 3

OB Nest randomized controlled trial healthcare utilization and connectivity
OB Nest (N ¼ 134)

Usual care (N ¼ 133)

Mean difference (95% CI)

P value

All

11.25  3.64

14.69  3.71

-3.44 (-4.32 to -2.56)

<.01

Clinicians

7.59  1.99

10.44  2.36

-2.85 (-3.37 to -2.33)

<.01

Physicians only

3.25  2.79

3.11  4.16

Midwifes only

4.34  2.50

7.34  3.91

-3 (-3.79 to -2.21)

<.01

Nurses

1.44  0.74

2.11  0.97

-0.67 (-0.88 to -0.46)

<.01

Other (ultrasound/genetics)

2.22  1.78

2.14  1.47

0.08 (-0.31 to 0.47)

Outcomes
On-site appointments, mean  SD

0.14 (-0.71 to 0.99)

.73

.68

Connectivity, mean  SD, minutes per mother
Overall

401.2  137.3

167.1  86.9

234.1 (206.6e261.6)

<.01

Care coordination tasks

146.4  55.8

6.1  12.4

140.3 (130.6e150.0)

<.01

Connected care appointments (online, phone)

171.2  67.2

108.2  51.7

63.0 (48.7e77.4)

<.01

CI, confidence interval; SD, standard deviation.
Butler Tobah et al. Randomized comparison of an enhanced reduced-visit prenatal care model. Am J Obstet Gynecol 2019.

signiﬁcantly higher for OB Nest (OBN ¼
171.2 vs UC ¼ 108.2, MD ¼ 63.0, 95%
CI, 48.7e77.4). The number of minutes
RNs reported spending on coordination
of care (ie, phone call, follow-up with
participants) was also signiﬁcantly
higher in OB Nest (OBN ¼ 146.4 minutes vs UC ¼ 6.1 minutes, MD ¼ 140.3,
95% CI, 130.6e150.0) (Table 3).

Comment
Principal findings
This study adds to the limited number of
randomized controlled trials incorporating remote monitoring and telehealth
tools for the redesign of prenatal care.
We found that participants in OB Nest
had signiﬁcantly higher satisfaction with
care and lower prenatal-related stress,
compared to patients in the usual care
model. Perceived quality of care was
similar between groups. Nursing time
spent on coordinating care was higher in
OB Nest. There was no signiﬁcant difference in the provision of ACOGrecommended
ancillary
prenatal
services.

Results
Pregnant women enrolled in OB Nest
received approximately 50% of their
prenatal care in the comfort of their
home or other preferred nonclinical
environment, yet reported greater

satisfaction with care received and
lower pregnancy-related stress. This is
unlike the results of prior studies,
which successfully reduced the number of scheduled prenatal visits but
reported lower patient satisfaction
with the care received.6,12 Interestingly,
Woo et al’s review of contemporary
prenatal care recommends integrating
telehealth options into modiﬁed prenatal care programs, to maintain patient satisfaction with care.13 Notably,
OB Nest inclusion of home monitoring devices for fetal heart rate and
blood pressure, along with the addition of connected care virtual visits,
accomplishes this goal.
OB Nest saved an average of 2.8
scheduled prenatal appointments per
patient, but this savings was seen for
midwives and not physicians. This reﬂects the standard practice of care at the
study site, providing an opportunity to
maximize the capacity of CNM-led lowrisk prenatal care while obstetricians
focus on higher-risk pregnancies. This is
also consistent with the WHO recommendation for task shifting to optimize
patient care with the appropriate
provider.5
Although the number of on-site
nursing appointments was lower for
OB Nest, the duration of time spent on
connected care by phone or online was
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signiﬁcantly higher compared to usual
care. Nursing time spent coordinating
care was also signiﬁcantly higher for OB
Nest. Given the novelty of the OB Nest
approach, the longer duration of coordinating care was expected. However, the
signiﬁcantly longer duration of connected nursing care appointments was
unexpected.

Clinical implications
The standard frequency of prenatal
care visits was created when technological advances in monitoring pregnancy were not readily available to
patients.3 Despite general consensus
on its safety and efﬁcacy, the reduced
prenatal care model has not been
widely adopted, largely because of its
failure to address women’s preferences.1,3,13 Contemporary guidelines
for best practices in prenatal care
support the prioritization of a prescriptive approach to care. In 2016, the
WHO issued contemporary recommendations for global antenatal care,
including the provision of a patientcentered approach, and recommendation for 8 scheduled prenatal visits.5
This is consistent with Woo et al’s
recommendation for an enhanced
reduced-visit prenatal care model,
consisting of 8 visits, supplemented
with telehealth tools.
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Our study design allowed for an
analysis of both traditional (number of
clinic appointments, adherence to
standard care guidelines) and nontraditional (patient perspective, utility of
home-based medical technology) aspects of prenatal care. However, we
recognize that our ﬁndings mainly
apply to the overall OB Nest bundle.
The individual components of OB
Nest were not designed to be analyzed
separately. However, it is the totality of
the prenatal care package recommended by ACOG that is thought to
be an effective preventive strategy. The
duration of time OB Nest nurses spent
on virtual care was much longer than
anticipated. Perhaps this may reﬂect
the difference in approach to care between obstetric clinicians (doctor and
CNM) and obstetric nursing care
(RN), or it may be a reﬂection of patient desire for improved connectedness to care providers. Additional
studies are required to further investigate this ﬁnding and its impact on
cost of care.
Although our study was not powered
to detect differences in obstetric complications, a higher number of gestational diabetes cases was noted in OB
Nest when compared to usual care.
However, this is likely of little signiﬁcance, since the prevalence shown is
consistent with what would be expected
in a low-risk obstetric cohort. While this
may be an artifact, it is important for
future research to evaluate the safety of
this model in diverse low-risk patient
populations.

Strengths and limitations
This study was strengthened by the use
of a rigorous randomized trial design,
with optimal allocation concealment,
and high survey completion rates. The
range of outcomes evaluated is
currently not well represented in the
obstetric literature. There were a
number of limitations. Notably, pregnant women participating in the study
were all receiving care at the same
tertiary academic center and were
mainly college-educated white women
of high socioeconomic status, reﬂecting the demographics of the study
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setting. Interestingly, a recent quality
improvement initiative offers a
glimpse into the demographics of
expectant mothers who may opt for a
reduced-visit prenatal model. Patients
opting for the reduced-visit model
were more likely to be partnered,
multiparous, and not receiving government assistance.19 Future research
is needed to determine if this model of
care is as effective in a more sociodemographically diverse population.
Although team members analyzing the
quantitative results were blinded to
which intervention arm mothers were
assigned, study nurses, clinicians, and
pregnant women were aware of the
assigned arm, which may have affected
questionnaire responses. The study
was adequately powered to detect statistical differences in patient-reported
outcomes, but was underpowered to
detect differences in adverse maternal
and fetal safety outcomes (given their
low prevalence) in a low-risk obstetric
population. Larger, multicenter studies
are needed to evaluate maternal and
fetal outcomes and scalability in
differing health systems.

Conclusion
Current models of prenatal care for lowrisk pregnant women require signiﬁcant
expenditure of patients’ time and
healthcare resources.2,12 OB Nest offers a
novel alternative to the traditional
approach to care. By reducing the
number of scheduled onsite appointments and supplementing care with
remote monitoring, OB Nest yielded
better outcomes important to low-risk
pregnant women without impacting
quality of care. This program is a signiﬁcant step toward ensuring prenatal
care is evidence-based, is of high quality,
and impacts healthcare outcomes
important to patients.
n
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