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BACKGROUND: Randomized controlled trials document the safety and 66; 66.7%) and female (50 of 66; 75.8%). Most patients and almost all
efficacy of reduced frequency prenatal visit schedules and virtual visits, but

real-world data are lacking. Our institution created a prenatal care delivery

model incorporating these alternative approaches to continue safely

providing prenatal care during the coronavirus disease 2019 pandemic.

OBJECTIVE: To evaluate institutional-level adoption and patient and

provider experiences with the coronavirus disease 2019 prenatal care

model.

STUDY DESIGN: We conducted a single-site evaluation of a corona-
virus disease 2019 prenatal care model incorporating a reduced frequency

visit schedule and virtual visits deployed at a suburban academic insti-

tution on March 20, 2020. We used electronic health record data to

evaluate institution-level model adoption, defined as changes in overall

visit frequency and proportion of virtual visits in the 3 months before and

after implementation. To evaluate the patient and provider experience with

the coronavirus disease 2019 model, we conducted an online survey of all

pregnant patients (>20 weeks’ gestation) and providers in May 2020. Of

note, 3 domains of care experience were evaluated: (1) access, (2) quality

and safety, and (3) satisfaction. Quantitative data were analyzed with basic

descriptive statistics. Free-text responses coded by the 3 survey domains

elucidated drivers of positive and negative care experiences.

RESULTS: After the coronavirus disease 2019 model adoption, average
weekly prenatal visit volume fell by 16.1%, from 898 to 761 weekly visits;

the average weekly proportion of prenatal visits conducted virtually

increased from 10.8% (97 of 898) to 43.3% (330 of 761); and the average

visit no-show rate remained stable (preimplementation, 4.3%; post-

implementation, 4.2%). Of those eligible, 74.8% of providers (77 of 103)

and 15.0% of patients (253 of 1690) participated in the surveys. Patient

respondents were largely white (180 of 253; 71.1%) and privately insured

(199 of 253; 78.7%), reflecting the study site population. The rates of

chronic conditions and pregnancy complications also differed from na-

tional prevalence. Provider respondents were predominantly white (44 of
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providers reported that virtual visits improved access to care (patients, 174

of 253 [68.8%]; providers, 74 of 77 [96.1%]). More than half of re-

spondents (patients, 124 of 253 [53.3%]; providers, 41 of 77 [62.1%])

believed that virtual visits were safe. Nearly all believed that home blood

pressure cuffs were important for virtual visits (patients, 213 of 231

[92.2%]; providers, 63 of 66 [95.5%]). Most reported satisfaction with the

coronavirus disease 2019 model (patients, 196 of 253 [77.5%]; providers,

64 of 77 [83.1%]). In free-text responses, drivers of positive care expe-

riences were similar for patients and providers and included perceived

improved access to care through decreased barriers (eg, transportation,

childcare), perceived high quality of virtual visits for low-risk patients and

increased safety during the pandemic, and improved satisfaction through

better patient counseling. Perceived drivers of negative care experience

were also similar for patients and providers, but less common. These

included concerns that unequal access to virtual visits could deepen

existing maternity care inequities, concerns that the lack of home devices

(eg, blood pressure cuffs) would affect care quality and safety, and

dissatisfaction with poor patient-provider continuity and inadequate

expectation setting for the virtual visit experience.

CONCLUSION: Reduced visit schedules and virtual visits were rapidly
integrated into real-world care, with positive experiences for many patients

and providers. Future research is needed to understand the health out-

comes and care experience associated with alternative approaches to

prenatal care delivery across more diverse patient populations outside of

the coronavirus disease 2019 pandemic to inform broader health policy

decisions.

Key words: antenatal care, care delivery, coronavirus disease 2019,
gestational diabetes mellitus screening, patient-centered care, post-

partum care, prenatal care, telemedicine, ultrasound, vaccination, virtual

care
Introduction
Prenatal care is one of the most common
preventive healthcare services in the
United States, used by almost 4 million
women each year.1e10 Nonetheless,
existing guidelines, which have remained
largely unchanged since 1930, recom-
mend a uniform schedule of 14 in-
person visits for all women.11 During
the coronavirus disease 2019 (COVID-
19) pandemic, the United States experi-
enced the largest transition in prenatal
care delivery in almost a century—
several alternative prenatal care ap-
proaches were rapidly implemented to
ensure access to prenatal services while
maintaining social distancing, including
reduced frequency visits and virtual
visits.12,13

Although randomized controlled tri-
als (RCTs) of reduced frequency visits
and virtual visits during pregnancy are
promising, these approaches are under-
studied in real-world settings. Existing
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Why was this study conducted?
Alternative approaches to prenatal care delivery (eg, reduced visit frequency and
virtual visits) were used during the coronavirus disease 2019 (COVID-19)
pandemic to prevent viral transmission. We evaluated a COVID-19 prenatal care
model at a single site, including institution-level model adoption and patient and
provider experiences of care (ie, access, quality and safety, satisfaction).

Key findings
After the adoption of the COVID-19 prenatal care model, the average weekly
prenatal care visit frequency decreased from 898 to 761 visits and the proportion
of virtual visits increased from 10.8% to 43.3%. More than 75% of respondents
were satisfied with the model, and factors associated with a positive experience
included ease, convenience, and improved access. Factors associated with a
negative experience included concerns about access inequities, virtual visit quality
and safety without home devices (blood pressure cuffs), and poor patient-
provider continuity.

What does this add to what is known?
Early findings on the COVID-19 prenatal care model at a single institution are
promising but require further evaluation in more diverse populations.
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data are limited by highly controlled
settings and minimal evaluations of pa-
tient or provider perspectives.14,15 Thus,
the COVID-19 pandemic provides a
unique opportunity to evaluate reduced
visit schedules and virtual visits in real-
world settings. Early findings on alter-
native prenatal care approaches are
critical to helping hospitals and health
systems make decisions on how to sus-
tain or modify COVID-19erelated pre-
natal care adaptations made rapidly in
response to the pandemic.

In March 2020, our institution
deployed a COVID-19 prenatal care
model, incorporating reduced frequency
visits and virtual visits in response to the
pandemic.12 The objective of this study
is to evaluate initial adoption and patient
and provider care experience with this
model at a single institution, to provide
early data on alternative prenatal care
approaches launched during the
pandemic.

Methods
Study design and data sources
We conducted a retrospective evaluation
of institution-level adoption of a
COVID-19 prenatal care model using
electronic health record (EHR) data and
a survey of patient and provider care
experience. The University of Michigan
Institutional Review Board deemed this
study exempt (HUM00181021) on April
29, 2020.

Setting
Our suburban academic institution in-
cludes more than 150 maternity care
providers (including 63 resident physi-
cians), who care for 5000 pregnant pa-
tients annually across 12 ambulatory
care sites. Our approach for developing
the COVID-19 prenatal care model has
been described elsewhere.12 Briefly, we
designed a basic prenatal visit schedule,
with in-person visits scheduled around
evidence-based services that could only
be delivered in person, such as labora-
tory tests and vaccines. Virtual visits
were scheduled between in-person visits
to provide anticipatory guidance, psy-
chosocial support, and additional ser-
vices as needed. Guidelines for patients
with high-risk conditions (eg, chronic
hypertension) were developed with
maternal-fetal medicine physicians and
were based on the low-risk schedule with
additional visits and services (eg, ante-
natal testing) as appropriate. These plans
were implemented within 48 hours, on
March 20, 2020, and our prenatal care
model was endorsed by national
APRIL 2021 Ameri
maternity care organizations for use
during the pandemic.13 Trained medical
students called patients to explain
changes in prenatal care and how to
obtain home devices (eg, blood pressure
cuffs) for use with virtual visits. Device
availability was not required for partici-
pation. A total of 2 weeks after the
COVID-19 model was launched, our
organization received a donation of
blood pressure cuffs, which were offered
to all patients in the third trimester.
When the COVID-19 prenatal care
model was launched, providers were
assigned to cover either inpatient or
outpatient care to minimize viral expo-
sure and ensure workforce preserva-
tion—disrupting existing outpatient
patient-provider continuity.

Measures of coronavirus disease
2019 prenatal care model adoption
Using EHR data, we queried all prenatal
visits 3 months before and after the
implementation of the new model to
understand model adoption (December
16, 2019, to June 28, 2020). We assessed
the institutional average weekly visit
volume and proportion of visits
completed virtually, by week, and aver-
aged over the pre- and post-
implementation period. In addition, we
calculated the no-show rate and the
number of travel miles avoided through
virtual care using the patient’s address in
the EHR and their outpatient clinic site.

Measures of patient and provider
care experience
Participants
All patients at >20 weeks’ gestation who
were receiving prenatal care at our
institution and registered for the EHR
portal during the survey fielding window
received a 1-time message through the
EHR inviting them to participate. Of
note, more than 90% of pregnant pa-
tients at our institution are active on the
EHR portal. All maternity care providers
(general obstetricians and gynecologists,
maternal-fetal medicine physicians,
family medicine physicians, and certified
nurse midwives) were invited through
division Listservs and announcements at
departmental meetings. We did not
include resident physicians in our
can Journal of Obstetrics & Gynecology 384.e2
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FIGURE 1
Average total, in person, and virtual prenatal visit utilization
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survey, because most did not provide
outpatient prenatal care during the
pandemic.

Instruments
We used the Qualtrics software (Provo,
UT) to develop 2 new survey in-
struments—1 each for patients and
providers—based on validated measures
when available. Experts in survey meth-
odology (M.H. and M.H.M.), maternity
care innovations (A.F.P. and R.D.S.), and
our institution’s patient experience team
for virtual care reviewed both surveys
before deployment. Surveys were
adapted from the Telehealth Usability
Questionnaire, a validated instrument
for assessing patients’ and providers’
perceptions of telemedicine,16 and
focused on the following 3 key domains:
(1) access (the ability to receive recom-
mended services); (2) quality and safety
(the ability to effectively deliver medical
services, including use of home devices
[blood pressure cuffs, fetal Dopplers]);
and (3) satisfaction (the overall desire to
use virtual visits). To assess the role of
home devices, patients and providers
reported their agreement with the
statement “It is important for patients to
have blood pressure cuffs/fetal Dopplers
for virtual visits.” Patients also reported
whether they used home devices. We
assessed demographic data using ques-
tions developed from the United States
Census17 adapted from previous survey
work with pregnant patients and their
providers.18 Finally, patient and provider
surveys included free-text questions on
key domains of care experience (access,
quality and safety, satisfaction) to pro-
vide a richer qualitative understanding
of the drivers of variation in survey
outcomes.

Analysis
Quantitative EHR data and survey re-
sponses were summarized using basic
descriptive statistics. All results,
including the number of respondents
and proportions, were reported for the
total number of patients or providers
who answered each question.19 Survey
analyses were performed with Qualtrics
software. Free-text responses were qual-
itatively coded using the 3 experience
384.e3 American Journal of Obstetrics & Gynecol
domains by 2 authors (A.P. and H.B.).
Emerging subthemes within each
domain were reviewed with additional
authors (A.F.P. andM.H.M.) and applied
to all qualitative responses by 2 authors
(patients, A.P. and A.F.P.; providers, H.B.
and A.F.P.). Discrepancies were dis-
cussed until consensus was reached.
Free-text responses were integrated in a
joint display comparing patient and
provider responses across the 3 domains.
Because patient and provider themes
were similar, we report results by positive
and negative care experiences across the
3 domains to elucidate drivers of varying
care experiences.20,21

Results
Coronavirus disease 2019 prenatal
care model adoption
After the adoption of the COVID-19
model, institution-level weekly prenatal
care visit volume decreased by 31.6%,
from 1051 visits during the week of
December 16, 2020, to 719 visits during
the week of June 28, 2020. During this
time, virtual visits also increased from
101 to 239 (136.6%). Across the pre- and
postimplementation periods, the average
total visit volume fell from 898 to 765
ogy APRIL 2021
visits (16.1%), and the average weekly
proportion of virtual prenatal visits
increased from 10.8% (97 of 898) to
43.3% (330 of 761)—video visits from
0.0% (0 of 898) to 17.0% (124 of 761)
and phone visits from 10.8% (97 of 898)
to 26.3% (124 of 761). These changes
were sustained over the post-
implementation period (Figure 1). The
1265 patients seen over the study period
saved more than 40,000 miles of travel
through the conversion of in-person
visits to virtual care.

Patient and provider care
experience
Of the 1690 eligible patients, 253
(15.0%) responded to the survey. Patient
demographics matched the characteris-
tics of the study site’s general population:
mean age, 31.2 years (standard devia-
tion, 6.7), predominantly white (180 of
253; 71.1%), privately insured (199 of
253; 78.7%), and multiparous (133 of
253; 52.6%). Only 11.9% of respondents
(30 of 253) saw a high-risk doctor during
their pregnancy. Rates of most chronic
conditions (diabetes mellitus22 and
depression23) matched the national
population prevalence estimates,
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TABLE 1
Characteristics of patient survey respondents

Characteristic N¼253

Race

American Indian or Alaska Native 2 (0.8)

Asian 10 (4.0)

Black or African American 14 (5.5)

Hispanic or Latino 5 (2.0)

White 180 (71.1)

�2 7 (2.8)

I prefer not to say 9 (3.6)

Did not respond 26 (10.3)

Age

Ya 31.2�6.7

Did not respond 25 (9.9)

Insurance

Public insurance (Medicaid) 27 (10.7)

Private insurance 199 (78.7)

No insurance 2 (0.8)

Did not respond 25 (9.9)

Education

Some high school 6 (2.4)

High school graduate or equivalent 10 (4.0)

Some college 24 (9.5)

Trade or technical or vocational school 3 (1.2)

Associate’s degree 17 (6.7)

Bachelor’s degree 78 (30.8)

Advanced degree 90 (35.6)

Did not respond 25 (9.9)

Confidence in filling out health forms

Extremely 195 (77.1)

Somewhat 26 (10.3)

Very little 3 (1.2)

Not at all 4 (1.6)

Did not respond 25 (9.9)

Employment status

Employed for wages 145 (57.3)

Self-employed 18 (7.1)

Out of work 22 (8.7)

Homemaker 26 (10.3)

Student 9 (3.6)

Military 1 (0.4)

Retired 0 (0.0)

Peahl et al. New prenatal care model. Am J Obstet Gynecol 2021. (continued)
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although the rates of chronic hyperten-
sion,24 hypertensive disorders of preg-
nancy,25 and gestational diabetes
mellitus26 were slightly higher in the
study population. The rates of preterm
birth were lower than the national pop-
ulation prevalence rates27 (Table 1). Of
the 103 eligible providers, 77 (74.8%)
responded. Providers who completed
the demographic questions were pre-
dominantly female (50 of 66; 75.8%),
white (44 of 66; 66.7%), and general
obstetricians and gynecologists (23 of 66;
34.9%) or Family Medicine physicians
(25 of 66; 37.9%) (Table 2).

Patient and provider survey data on
care experience (access, quality and
safety, satisfaction) are presented in
Table 3, and the joint display of quanti-
tative survey outcomes and qualitative
data from the free-text survey questions
is shown in Figure 2. Each domain is
explored individually below. All free-text
questions were completed by 68.8% (53
of 77) and 59.3% (150 of 253) of patients
and providers, respectively.

Access
Overall, many patients and almost all
providers reported that the COVID-19
prenatal care model improved patients’
access to prenatal care (patients, 174 of
253 [68.8%]; providers, 74 of 77
[96.1%]). Most reported that using vir-
tual visits was easy (patients, 235 of 253
[92.9%]; providers, 68 of 77 [88.3%]).
More providers than patients reported
technical issues (patients, 20 of 253
[7.9%]; providers, 30 of 77 [39.0%]).

In free-text responses, patients and
providers reported positive access ex-
periences: virtual visits removed tradi-
tional barriers to care, such as
employment, childcare, travel time, and
clinic inefficiencies. Negative themes
included concerns that barriers to care
might disproportionately affect vulner-
able populations—the ability to afford
home devices and access to reliable
smart devices and internet were seen as
important barriers to equity.

Quality and safety
Fewer than half of patients and pro-
viders agreed with the statement “The
quality of virtual visits is the same as
can Journal of Obstetrics & Gynecology 384.e4
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TABLE 1
Characteristics of patient survey respondents (continued)

Characteristic N¼253

Unable to work 7 (2.8)

Did not respond 25 (9.9)

Marital status

Single 9 (3.6)

In a relationship 19 (7.5)

Married 199 (78.7)

Separated 1 (0.4)

Did not respond 25 (9.9)

Prenatal care provider

Obstetrician and gynecologist 171 (67.6)

Family Medicine physician 16 (6.3)

Certified nurse-midwife 63 (24.9)

Nurse practitioner 22 (8.7)

Community doula 1 (0.4)

Did not respond 28 (11.0)

Pregnancy duration

Wka 30.1�5.5

Did not respond 27 (10.7)

Previous pregnancy

Yes 133 (52.6)

No 94 (37.2)

Did not respond 26 (10.3)

High-risk provider

Yes 30 (11.9)

No 197 (77.9)

Did not respond 26 (10.3)

Pregnancy complications

None 131 (51.8)

Hypertensive disorder of pregnancy 25 (9.9)

Diabetes mellitus 20 (8.0)

Preterm labor 9 (3.6)

Fetal anomalies 19 (7.5)

Other 68 (26.9)

Peahl et al. New prenatal care model. Am J Obstet Gynecol 2021. (continued)
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in-person care” (patients, 94 of 253
[37.1%]; providers, 35 of 77
[45.5%]), although more than half
agreed that “virtual prenatal care is as
safe as in-person care” (patients, 124
of 233 [53.2%]; providers, 41 of 66
[62.1%]).
384.e5 American Journal of Obstetrics & Gynecol
In free-text responses, patients and
providers reported the new schedule
better fit the needs of low-risk women by
eliminating low-value visits. An addi-
tional theme associated with positive
quality and safety experiences included
the new model’s reduction of viral
ogy APRIL 2021
exposure during the pandemic. Themes
associated with negative quality and
safety experiences included concerns
that usual prenatal care measurements,
including blood pressure and fetal heart
tones, were not incorporated into the
model. This contributed to the sense that
something could “be missed” leading to
delayed diagnosis of pregnancy
complications.

Home devices were seen as important
for patient and provider comfort—
92.2% of patients (213 of 231) and
95.5% of providers (63 of 66) believed
that a home blood pressure cuff was
important for virtual prenatal visits, and
84.8% of patients (196 of 231) and
71.2% of providers (47 of 66) believed
that a home fetal Doppler was impor-
tant. Of the patients surveyed, 36.1% (84
of 233) purchased a blood pressure cuff,
20.2% (47 of 233) received a cuff at their
28-week visit, and 8.8% (9 of 102)
without cuffs identified cost as a barrier.
Although fetal Dopplers were not offered
through the clinic, 25.1% of patients (58
of 231) purchased them. In free-text re-
sponses, patients and providers empha-
sized the importance of home device use
in conjunction with virtual visits.

Satisfaction
Most patients and providers felt pre-
pared to conduct virtual prenatal visits
(patients, 231 of 253 [91.3%]; providers,
70 of 79 [88.6%]). Patients and providers
both reported satisfaction with virtual
visits (patients, 196 of 253 [77.5%];
providers, 64 of 77 [83.1%]), but more
providers than patients reported will-
ingness to continue them after the
pandemic (patients, 102 of 253 [40.3%];
providers, 71 of 77 [92.2%]).

In free-text responses, patients and
providers identified the need for
improved preparation for virtual visits,
including setting clearer expectations
(eg, visit structure, time). Themes asso-
ciated with high satisfaction included
improved communication and coun-
seling during virtual visits, facilitated by
the patient’s comfort in their own home
and the ability to focus on patient
questions and concerns. In addition,
both groups reflected on the improve-
ment in patients having a more active
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TABLE 1
Characteristics of patient survey respondents (continued)

Characteristic N¼253

Chronic health problems

Hypertension 8 (3.2)

Diabetes mellitus 2 (0.8)

Asthma 30 (11.9)

Depression 30 (11.9)

Other 17 (6.7)

Did not respond 181 (71.5)

Values are expressed as number (percentage) unless indicated otherwise.

a Mean�standard deviation.

Peahl et al. New prenatal care model. Am J Obstet Gynecol 2021.

ajog.org OBSTETRICS Original Research
role in their care through putting tools,
like home devices, in patients’ hands.
Themes associated with lower satisfac-
tion included concerns about continuity,
difficulty maintaining patient-provider
relationships in new care models, and
the belief that virtual contact is not a
perfect substitute for in-person rela-
tionship building. Both groups recog-
nized that the COVID-19 prenatal care
model may be more difficult for first-
time moms, who may desire additional
anticipatory guidance.

Comment
Principal findings
A COVID-19 prenatal care model,
including reduced frequency visits and
virtual visits, was rapidly adopted at a
single institution caring for a largely
white, privately insured, highly educated
population of pregnant patients. Average
weekly visit volume fell by 16.1% and
virtual visit volume increased by 43.3%
in the 3 months after compared with
before model implementation. In the
subset of patients and providers who
participated in the study, satisfaction was
high. Key cited advantages over usual
care included perceptions of improved
access and patient engagement.
Although more than half of respondents
perceived the COVID-19 model as safe,
virtual care was not seen as having equal
quality as in-person visits. We identified
several important areas for improve-
ment: patient and provider participants
agreed that new models must (1) ensure
equitable access to virtual services, (2)
address quality and safety concerns
through routine use of home devices
with virtual visits, and (3) support
satisfaction through patient-provider
continuity and setting clear expecta-
tions about prenatal care from the
beginning of pregnancy.

Results
Our study suggests a prenatal care model
combining reduced frequency visits and
virtual visits is associated with positive
care experiences for many, but not all,
patients and providers. Ensuring avail-
ability of home devices, continuity, and
improved introduction to virtual care are
important considerations for in-
stitutions continuing to use these alter-
native approaches to prenatal care
delivery. Our findings match previous
work demonstrating patients have awide
range of preferences for prenatal care
delivery, including visit number and
modality.18 Although our study included
predominantly privately insured pa-
tients, new care models may be particu-
larly advantageous for patients who face
the greatest barriers to care, such as
transportation, employment, and child-
care, as long as patients have access to
broadband internet and desire connect-
ing with their care team in this
fashion.28,29 In fact, by converting visits
to a virtual modality, our patients
collectively saved 40,000 travel miles in 3
months—using the standard Internal
Revenue Service mileage rate for vehicle
APRIL 2021 Ameri
wear ($0.575), this equates to more than
$22,700 saved by patients in travel costs
alone, not including reductions in
childcare burden or the opportunity cost
of missed work.30 Notably, fewer pa-
tients than providers perceived an
improvement in care access. Future work
should explore the role of patient pref-
erence in selecting appropriate prenatal
care models and how acceptability of
virtual care differs outside of a
pandemic.

Clinical implications
Our study was conducted in a suburban,
predominantly white, privately insured
population and does not adequately
represent the views of oftenmarginalized
groups who experience disproportion-
ately high rates of medical and psycho-
social risk factors (eg, chronic
conditions, food insecurity31e33),
adverse birth outcomes (eg, severe
maternal morbidity and mortality34,35),
and negative interactions with the
healthcare system (eg, discrimina-
tion36,37). More representative perspec-
tives are needed to inform local care
decisions and broader policy initiatives.
Some patients may desire more visits, a
different balance of virtual and in-
person visits, or augmentation of ser-
vices (eg, home visits, group prenatal
care services) to ensure comprehensive
care that meets individuals’ preferences.
In addition, many patients may lack ac-
cess to broadband internet or smart de-
vices—necessary tools for participating
in virtual prenatal care.29 Advocacy to
expand the ACCESS Broadband Act38

and continue coverage of video and
phone visits at parity with in-person
visits is important for ensuring equity.

Importantly, many patients and pro-
viders expressed concerns about the
safety of virtual care, and half of both
groups reported that the quality of vir-
tual visits was not equivalent to in-
person care. Of note, in qualitative re-
sponses, the majority of both patients’
and providers’worries were linked to the
concern about performing virtual care
without home devices and missing
pregnancy complications such as hy-
pertension in pregnancy. Guaranteeing
payer coverage of home devices,
can Journal of Obstetrics & Gynecology 384.e6

http://www.AJOG.org


TABLE 2
Characteristics of provider survey respondents

Characteristic N¼66

Sex

Male 7 (10.6)

Female 50 (75.8)

Prefer not to say 4 (6.1)

Did not respond 5 (7.6)

Postresidency, y

1e5 19 (28.8)

5e10 13 (19.7)

10e15 12 (18.2)

15e20 4 (6.1)

>20 13 (19.7)

Did not respond 5 (7.6)

Identify as Spanish, Hispanic, or Latinx

Yes 2 (3.0)

No 59 (89.4)

Did not respond 5 (7.6)

Race

White 44 (66.7)

Black or African American 3 (4.6)

Asian 4 (6.1)

American Indian or Alaska Native 0 (0.0)

Native Hawaiian or other Pacific Islander 0 (0.0)

�2 3 (4.6)

I prefer not to say 7 (10.6)

Did not respond 5 (7.6)

Division

General obstetrics and gynecology 23 (34.9)

Gynecology 2 (3.0)

Maternal-fetal medicine 3 (4.6)

Certified nurse midwifery 8 (12.1)

Family medicine 25 (37.9)

Did not respond 5 (7.6)

Values are expressed as number (percentage) unless indicated otherwise.

Peahl et al. New prenatal care model. Am J Obstet Gynecol 2021.
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including blood pressure cuffs and
Dopplers, without out-of-pocket costs
will be important formodel acceptability
for patients and providers. Other con-
cerns about quality may have been linked
to inadequate preparation for visits and
lack of continuity. It is possible that
when virtual visits are preceded by clear
expectations and in-person contact with
the same provider, their overall quality
will be better perceived. Finally, many
patients and providers reported virtual
care was acceptable as a way to safely
receive care while minimizing exposure
to COVID-19; it remains to be seen
whether patients and providers will
weigh risks and benefits of virtual ser-
vices similarly after the acute months of
the pandemic.

Our findings are informing specific
changes to our institution’s prenatal care
model. First, we have designed patient-
facing materials for the first prenatal
appointment to help patients under-
stand the new model, including visit
schedule, structure of virtual visits, and
available resources. We will use shared
decision making to help patients deter-
mine the best visit number and visit
modality for their preferences and needs.
For patients selecting virtual care, we will
secure home devices for them from their
first prenatal appointment, through in-
surance coverage, health savings ac-
counts, individual purchase, or
donation. We will validate devices in the
clinic and provide education on proper
use. Finally, our institution has returned
to usual outpatient provider staffing,
facilitating improved patient-provider
continuity.

Research implications
Although meta-analysiselevel data sup-
port the use of reduced visit schedules
for low-risk patients, the traditional
prenatal care delivery model (eg, 12e14
in-person visits) or the COVID-19
model evaluated in this study has not
been studied in rigorous, randomized
trials across different care settings and
among diverse patient groups.39 High-
quality evidence on the impact of pre-
natal care models on maternal and
neonatal health outcomes is of utmost
importance. Although new care models
384.e7 American Journal of Obstetrics & Gynecol
may improve access, efficiency, and
experience, there is a potential for un-
intended maternal and neonatal health
consequences such as delayed diagnosis
of obstetrical complications, including
hypertensive disorders of pregnancy,
intrauterine growth restriction, and
others. In addition, although new
ogy APRIL 2021
approaches to prenatal care strive to
reduce barriers to care, there is a po-
tential for accidental deepening of
existing inequities through the digital
divide or perpetuation of patient-
provider mistrust. A retrospective eval-
uation of new approaches to prenatal
care will be challenging in nationwide
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TABLE 3
Patients’ and providers’ agreement with questions regarding experiences with the COVID-19 prenatal care modela

Question Patients (n¼253) Providers (n¼77)

Telemedicine experience

Access

Virtual visits improve access to health services. 174 (68.8) 74 (96.1)

It is easy to do virtual visits. 235 (92.9) 68 (88.3)

I had technical issues with virtual visits. 20 (7.9) 30 (39.0)

Quality and safety

I was able to express myself effectively during virtual visits. 213 (84.2) 73 (94.8)

The quality of virtual visits is the same as in-person care. 94 (37.1) 35 (45.5)

I think the virtual visits are as safe as in-person visits. 164 (64.8) 50 (65.0)

Patient satisfaction

I felt well-prepared to do virtual visits. 231 (91.3) 70 (88.6)

I think virtual visits are a positive change for patients. 154 (60.9) 54 (70.1)

I am satisfied with doing virtual visits. 196 (77.5) 64 (83.1)

After COVID-19, I would like to continue virtual visits. 102 (40.3) 71 (92.2)

Home device use experience

I think having a blood pressure cuff is important for virtual prenatal care. 213 (92.2) 63 (95.5)b

I think having a fetal Doppler is important for virtual prenatal care. 196 (84.8) 47 (71.2)b

Values are expressed as number (percentage) unless indicated otherwise.

COVID-19, coronavirus disease 2019.

a Questions adapted from the Telehealth Usability Questionnaire; b n¼66.
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claims analyses, where granular prenatal
care delivery information such as visit
number and modality is frequently
obscured owing to global and bundled
billing codes. Still, collaborative EHR
datasets that combine outpatient utili-
zation with inpatient data may be
important sources of health outcomes.
Similarly, a prospective evaluation of
service utilization, health outcomes,
costs, and patient and provider experi-
ences is sorely needed. Cluster-wedge
RCTs hold promise for broadening the
findings from single-institution studies.
Similarly, implementation science can
clarify the barriers and facilitators to the
adoption of new models across diverse
settings and help determine how best to
tailor care delivery innovations to local
patient and provider needs. Still, these
interim data provide important guid-
ance for key maternity care stakeholders
whomust make decisions about prenatal
care models now.
Strengths and limitations
Our study has several important limita-
tions. Most importantly, the study
setting is a single, academic, suburban
institution in the Midwest serving a
largely white, privately insured patient
population, with different rates of some
medical comorbidities and obstetrical
complications compared with the gen-
eral US population. Understanding the
perspective of patient populations with
socioeconomic and racial-ethnic di-
versity is a vital next step. Second, our
patient survey response rate was low,
representing only a subset of pregnant
patients in our population and limiting
the generalizability of our findings;
however, the number of respondents was
large, reflects the composition of our
general patient population, and includes
rich qualitative data. In addition, our
institution had established virtual care
infrastructure before the pandemic,
including a supportive EHR platform
APRIL 2021 Ameri
and training resources, which may have
catalyzed the adoption of prenatal care
innovations. Our patients were surveyed
through the EHR portal, suggesting re-
spondents may be more technologically
savvy; however, more than 90% of our
pregnant patients are enrolled in the
portal at our institution, suggesting
greater generalizability. Finally, this
study did not address health outcomes.
Adoption and care experience data can
guide immediate, iterative changes in
care delivery while awaiting robust
health outcomes.

Our understanding of how best to
integrate prenatal care innovations into
routine practice and for which patients is
still nascent. Although our institution’s
guidelines were endorsed as interim
recommendations by national organiza-
tions during the pandemic, permanent
guidelines have yet to be defined. Our
work fills an important knowledge gap
about new prenatal caremodels and how
can Journal of Obstetrics & Gynecology 384.e8
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FIGURE 2
Patient and provider perspectives of the COVID-19 prenatal care model

CNM, certified nurse-midwife; COVID-19, coronavirus disease 2019; MFM, maternal-fetal medicine; Ob/Gyn, obstetrics and gynecology.

Peahl et al. New prenatal care model. Am J Obstet Gynecol 2021.
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to support sustainability and equity after
their initial launch.

Conclusions
Reduced visit schedules and virtual visits
were rapidly adopted in a real-world
prenatal care practice setting, with pos-
itive care experiences for most patients
and providers—universal home device
access, patient-provider continuity, and
clear expectations for virtual visits and
feasible modifications to enhance equity
and sustainability of this model. These
early data come from a single site, with
important demographic and health dif-
ferences from the United States as a
whole, leaving important knowledge
gaps about prenatal care delivery. Future
work must (1) assess the patient and
provider care experience in diverse care
settings and patient populations; (2)
capture health outcomes for moms and
babies, with a specific focus on health
disparities; and (3) clarify the role of
alternative prenatal care models beyond
the COVID-19 pandemic. n
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