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Abstract

Background: Differential access to healthcare is associated with disparities in maternal outcomes. Telehealth is one approach
for improving access to maternal services. However, little is known regarding how health systems leverage telehealth to
close the access gap.

Objective: This study examines how health systems have approached decisions about using telehealth for maternal services
before and during the COVID-19 public health emergency and what factors were considered.

Methods: We conducted semi-structured interviews with 15 health system leaders between July and October 2021 and June
and August 2022. We used a rapid analysis followed by a content analysis approach.

Results: Five health systems did not provide maternal telehealth services before the PHE due to a lack of reimbursement.
Two health systems provided limited services as research endeavors, and one had integrated telehealth into routine mater-
nity care. During the PHE, all transitioned to telehealth, with the primary consideration being patient and staff safety. At the
time of the interview, key considerations shifted to patient access, patient preferences, patient complexity, return on invest-
ment, and staff burnout. However, several barriers impacted telehealth use, including coverage of portable devices and con-
nectivity. These issues were reported to be common among underinsured, low-income, and rural patients. Health systems
with particularly advanced capabilities worked on approaches to fill access gaps for these patients.

Conclusion: Some health systems prioritized telehealth to improve access to high-quality maternal services for patients at the
highest risk of adverse outcomes. However, policy and patient-level barriers to equitable implementation of these services
persist.
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Introduction
Higher maternal mortality and morbidity have been
reported among people living in rural and underserved
areas, including Black, Indigenous, and low-income
people.1–4 These outcomes are partly attributable to inequit-
able distributions of health-enabling resources and environ-
ments (e.g., safe work conditions; residential contexts
across the life course),1,5–13 which affect a wide range of
health, functioning, and quality-of-life outcomes.14 This
includes inequities in healthcare access and quality of
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care, economic stability, and social needs (e.g., housing,
social support, transportation, employment).15,16 Most
importantly, Medicaid covers approximately 41% of
births in the US, and those birthing people experience
high rates of health insurance coverage losses during and
after pregnancy.17 Most US states have now adopted the
policy of covering pregnant Medicaid beneficiaries for up
to 12 months postpartum to enable care continuity and
improve maternal health outcomes.18 However, these popu-
lations often lack paid leave, leading them to work during
pregnancy and return to work following childbirth, hinder-
ing their ability to access needed maternity services in the
critical postpartum period.19 Access to maternal services
is also a critical issue in rural areas. According to the
American College of Obstetrics and Gynecology, a standar-
dized perinatal regionalization and risk-appropriate mater-
nal care system exists in the United States, constituting
basic care, specialty care, subspecialty care, and regional
perinatal health care centers.20 Despite this infrastructure,
many rural counties have lost hospital obstetric services,
exacerbating disparities in outcomes, including increases
in out-of-hospital births, births in a hospital without an
obstetrician, and preterm births.21,22 Prior studies have
identified maternal telehealth innovations as a potential
strategy to address access gaps and poor maternal
outcomes.23,24

The Health Resources and Services Administration of
the US Department of Health and Human Services
defines telehealth as “the use of electronic information
and telecommunications technologies to support and
promote long-distance clinical health care, patient and pro-
fessional health-related education, and public health and
health administration. Technologies include videoconferen-
cing, the internet, store-and-forward imaging, streaming
media, and landline and wireless communications.”25
Before March 2020, telehealth was used for various mater-
nal services, including prenatal care, maternal-fetal medi-
cine consultation, fetal heart rate monitoring, genetic
counseling, and remote chronic illnesses.23,26 A review of
maternal telehealth strategies by Cantor et al. showed that
the only randomized controlled trial conducted before the
COVID -19 pandemic comparing reduced visits plus
virtual visits with usual care showed higher satisfaction
among the intervention group.26 Similarly, a cohort study
with a similar treatment and control group reported lower
rates of preeclampsia in the treatment group and the same
rates of gestational diabetes in both treatment and compari-
son groups.26 The review showed that all the studies
reported statistically significant differences in patient
surveys, favoring reduced visits plus virtual visits.26

However, none of these studies were conducted in rural
areas. Furthermore, telehealth programs have been shown
to increase access in areas with health workforce shortages;
for example, phone-based pregnancy applications have
been shown to increase the utilization of perinatal services

by Medicaid beneficiaries.27 Systematic reviews and
meta-analyses of telehealth services illustrate their benefits.
For example, transmitting patient-generated data through
remote monitoring and mobile phones in high-risk obste-
trics led to better blood sugar and blood pressure control
and fewer scheduled outpatient visits for managing diabetes
and hypertension.28–30 Ming et al. conducted a systematic
review and meta-analysis of randomized controlled trials
testing telehealth innovations for pregnant individuals
with gestational diabetes.30 Seven trials in the meta-analysis
demonstrated a modest but statistically significant improve-
ment in HbA1c associated with telehealth technology.30

The trials showed that the HbA1c of women with gesta-
tional diabetes using telehealth was 5.22% (SD 0.70) com-
pared with 5.37% (SD 0.61) in the standard care group.30

Despite its promise to improve outcomes and care access
in the US, telehealth was underutilized for maternal health
services before the pandemic due to the lack of
reimbursement.31

In March 2020, at the onset of the COVID-19 pandemic,
the US declared a Public Health Emergency (hereafter
PHE), which expanded executive powers, enabling the
federal Centers for Medicare and Medicaid Services
(CMS), the de facto regulatory agency for health care to
issue guidance for provision of telehealth services and
increase reimbursements for telehealth services.32 As a
result, telehealth adoption and use rapidly increased,
expanding access to healthcare services in the prenatal,
perinatal, and postpartum periods.33–36 Moreover, the
PHE also entailed a freeze on disenrollment from
Medicaid, the public insurance plan for low-income and
disabled beneficiaries, which enabled care continuity in
the postpartum period.37 Several federal agencies have
emphasized telehealth to improve access to maternity care
for underserved populations and promote health
equity.38,39 Studies have shown promising results in this
regard.40–43 For example, a randomized control trial for
postpartum hypertension shows that black women in the
postpartum telehealth group had more than 90% utilization
of services compared to 33% in the traditional in-person
group.40 Furthermore, evidence suggests that patients
value having telehealth as an option. A 2022 systematic
review comparing hybrid (i.e., telehealth visits combined
with in-person) versus in-person-only visits found no differ-
ences in preterm births or neonatal intensive care unit
admissions but did show greater satisfaction with the
hybrid model.44

With the emerging effectiveness evidence, changing
funding landscape, and support from federal agencies,
maternal service delivery expectations are changing, pre-
senting an opportunity to optimize telehealth utiliza-
tion.44–46 Presumably, maternal telehealth provision is
currently neither as prevalent as it was during the early
phase of the PHE nor as underutilized as it was
pre-PHE.34 Little is known about decision-making within

2 DIGITAL HEALTH



health systems regarding how much maternal telehealth to
provide, specifically, which services to provide via tele-
health and the circumstances under which they are
offered. This study examines decisions made by health
systems about telehealth for maternal services before and
during different phases of the PHE, including who made
the decisions, factors considered, and types of support
needed to improve and sustain maternal telehealth service
offerings beyond the PHE. This study will generate evi-
dence about how health systems leverage telehealth for
maternal services, which could be critical for closing the
existing access gap in the United States.

Methods
We conducted semi-structured qualitative interviews with
health system leaders and providers to understand the
factors considered for decision-making for implementing
maternal telehealth services. This qualitative study design
is congruent with the research question as it enabled us to
capture system-level perspectives with frontline provider
perspectives. We used purposive sampling and snowballing
to recruit 15 health system leaders and providers from
affiliated practices representing each US census region.47

These sampling strategies helped us identify health
system leaders knowledgeable about maternal telehealth
services. More specifically, we aimed to recruit a health
system leader and a provider from participating health
systems in four to six states. We selected health systems
based on several criteria, including region within the US;
academic versus non-academic health systems; health
systems with hospitals offering different levels of care
that had practices or hospitals in rural counties; and size
of the hospital determined by the number of beds, number
of outpatient clinics, and number of obstetric providers.
This sampling strategy allowed us to maximize the diversity
needed to understand complex decision-making at the
health system level and the broader system-level reach of
those maternal telehealth-related decisions. The study was
reviewed by the author’s institutional review board and
determined to be exempt, and verbal consent was deemed
sufficient.

We recruited individuals at health system leaders via
email and phone outreach. We contacted 48 health
systems in six states, of which five declined to participate,
nine accepted to participate, and others did not respond.
To capture different perspectives within a given health
system, we requested interviews with a health system
leader and maternity care provider, resulting in 15 inter-
views. Our sample included representatives from nine
health systems and six affiliated practices. Semi-structured
interviews were conducted in two rounds—July–October
2021 (n= 7) and June–August 2022 (n= 8). The research
team (CS, MA, and BB) debriefed after each interview to
reflect on the data collection effort, which helped us

prioritize topics for subsequent interviews. Conducting
interviews in two rounds enabled us to use preliminary ana-
lysis of the first round to evaluate the quality and complete-
ness of our data, revise our interview guide to focus on
priority topics, and capture perspectives at different time
points within the PHE. We invited individuals from the
first round of interviews to participate in the second round
if there had been changes to their maternal telehealth offer-
ings and/or decision-making approaches. One participant
was interviewed in both rounds.

Participants were offered a $100 gift card. All the inter-
views were conducted on Zoom. Verbal consent was
obtained at the beginning of the interview. Each interview
lasted 45–60 minutes and was recorded and transcribed.
Of the three interviews (MA, CS, and BB), two were
females, and one was male. All are trained in qualitative
research and implementation science. No one besides the
interviewers was present during the interview. There was
no prior relationship between interviewees and the inter-
viewers. Interviewers ensured that leading questions were
not asked to prevent undue influence on study participants.
These best practices were followed to reduce any bias that
may be introduced during the data collection process.48,49

Moreover, all interviews met after every interview for feed-
back and reflexivity to discuss how questions were asked
and the influence of interviewer characteristics on the inter-
viewee. Since telehealth was included in routine maternity
care out of necessity during the PHE, most health systems
had a similar experience regarding the considerations for
adopting telehealth for maternal services and barriers to tel-
ehealth implementation. We stopped collecting data when
thematic saturation was reached for these domains. There
was some variation in how participating health systems per-
ceived future telehealth opportunities.

The interview guide was designed to encompass several
domains: (a) decision-making about maternal telehealth ser-
vices; (b) barriers and facilitators to telehealth implementa-
tion; (c) the impact of telehealth on maternal health
disparities; and (d) the future of maternal telehealth ser-
vices. We iteratively developed separate but related inter-
view guides based on the participant role: health system
leader or provider. The open-ended questions were
designed to elicit detailed descriptions from participants
related to the abovementioned domains. The interview
guide is available in the supplemental file.

We used both rapid and thematic analytic approaches.
The results of rapid analysis informed the coding scheme
used in thematic analysis. Furthermore, using two analytic
approaches allowed us to compare the consistency across
them, which could inform advances in qualitative research.
We used the rapid analysis process (RAP), similar to
several rapid analytic approaches described in the literature,
which has been shown to reduce analytic time.50–53 First,
the research team identified 28 topics and sub-topics
based on the interview guide, first impressions of the
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data, and existing literature. Second, we monitored how
topics interacted within and across health systems and
their affiliated practices to enable systematic comparison.
Additional topics or sub-topics not captured in the initial
list were identified during the analysis. The research team
met frequently to review the matrix and discuss discrepan-
cies in coding or topic interaction. This approach informed
the content analysis of the data.

For content analysis, we coded transcripts using
Dedoose software. We used a hybrid approach to coding
during content analysis because there was a possibility
that some topics were missed during rapid analysis.54

First, we developed a codebook deductively based on the
rapid analysis results. Then, we added codes inductively
as new themes highlighting differences or similarities in
decision-making and challenges with telehealth emerged in
the data. The resulting codebook had the same 28 codes as
in rapid analysis, of which 10 were divided into sub-codes.
Two research team members independently coded the first
four transcripts to assess the adequacy of the codebook.
Team members met regularly to establish agreement about
the appropriate application of codes. Overall, agreement
was strong, with most disagreements concerning the inter-
pretation of codes. This iterative process led to minor
changes to the codebook. One team member then coded all
transcripts. The team discussed uncertainties that arose
during the coding process to maintain agreement on defini-
tions, interpretations, and emergent themes.

The codes that were similar across rapid and thematic
analysis were uniquely applied 183 times to the data. The
average agreement between code applications in rapid ana-
lysis and thematic analysis for these codes was 84% (same
application 155 times). The codebooks and details of the
comparison between rapid and thematic analysis are pro-
vided in the supplemental file.

Results

Sample characteristics

Of the nine participating health systems, five were non-
academic, and four were academic (Table 1). Three

Table 1. Participant characteristics.

Health systems and practices N

Academic 4

Non-academic 5

Affiliated practices 6

Health system regions

Northeast 2

South 3

Midwest 2

West 2

Number of hospitals within health system

More than 25 1

Between 10 and 25 3

Less than 10 5

Number of outpatient clinics

More than 25 3

Between 10 and 25 4

Less than 10 2

Number of obstetric providers, including specialists

More than 100 3

Between 50 and 100 2

Less than 50 4

Population served

Mostly urban 3

Mostly rural 3

Mixed 3

Roles

Provider+ leadership position 9

Provider only 5

Leadership position only 1

(continued)

Table 1. Continued.

Health systems and practices N

Provider type

Maternal–fetal medicine providers (MDs, NPs)* 5

Obstetrician and gynecologist providers (MDs) 9

*MD=Doctor of Medicine; NP=Nurse Practitioner.
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participating systems served mostly urban patients, three
served primarily rural patients, and three served a mix of
rural and urban patients. Of the 15 participants in our
study, 10 were female. Nine were clinicians with adminis-
trative positions, such as the Department of Obstetrics
and Gynecology chairs. Five were clinicians with no
administrative role, and one held only an administrative
position.

One health system had a full scope of maternal telehealth
services before the PHE, sustained by its provider-
sponsored health plan, in which the health system also
owned an insurance organization that provided coverage
for its employees and eligible patients.55 Three systems pro-
vided limited telehealth services, primarily via research, and
the remaining five had not provided maternal telehealth ser-
vices before the PHE (Table 2). During the PHE, all the
systems ramped up telehealth, providing a broader range
of services. Six systems (four from round one and two
from round two) continued to offer telehealth services at
the time of the interview. Three used telehealth for
COVID-related visits for pregnant patients or optional
counseling or education sessions.

Participants described their decision-making process for
using telehealth for maternal services before and during the
COVID-19 PHE, barriers, facilitators to telehealth imple-
mentation and strategies to address them, perceptions
about the impact of telehealth on disparities in maternal
health outcomes, and opportunities for the future of mater-
nal telehealth. Below, we discuss each topic. Table 3 pre-
sents these topics with illustrative quotes, and Figure 1
provides an overview of the factors affecting telehealth
implementation.

Maternal telehealth decision-making

Centralized versus decentralized decision-making. Three
health systems, two academic and one non-academic,

described centralized decision-making for using maternal
telehealth with variations in how decision-making
evolved over time. For instance, one system began with
individual provider champions and then took a more centra-
lized approach to scale up telehealth services several years
before the PHE. Other systems with centralized decision-
making had either not provided telehealth services before
the PHE or had provided them as a research endeavor. A
leader at an academic health system, described their
decision-making and scale-up approach as follows:

We started offering telehealth in 2008…. And then we sort
of got to know that we were all doing what we were doing
and there was a sort of central motivation to try to build an
economy of scale and like many health systems were prob-
ably pretty aggressive about this. We were trying to central-
ize and invest in and try to retain all of the, the great
qualities of it, but do a degree of standardization to dissem-
inate it. (Participant#2)

The decision to provide maternal telehealth services was
made at the departmental or individual provider level in six
health systems, with an equal number of them being aca-
demic or non-academic. Before the PHE, one health
system had started its decision-making process about tele-
health offerings and continued to refine its prenatal hybrid
models and other telehealth services. Others rapidly transi-
tioned during the PHE and had either scaled back or
planned to use it more systematically. A Chief Operation
Officer at a non-academic health system described:

The decision for telehealth would remain local to the prac-
tice that is going to be doing it. However, there’s really been
very little time to regroup and reprioritize outside of kind of
emergency focused operations to look at that more stra-
tegically. But it is something that we definitely want to
do. (Participant#4)

Table 2. Maternal telehealth services provided by health systems before, during, and after the pandemic with examples.

Maternal telehealth
services

Yes
(N) Examples

Yes, but
limited (N) Examples

No
(N)

Before the pandemic 1 Maternal-fetal medicine
consultations, bed-side
consultations, and perinatal
counseling services

3 Perinatal psychiatry consultation,
postpartum education, diabetes
education

5

During the pandemic
(2020)

9 Hybrid prenatal and postpartum
services; patient education and
counseling

0 0

After the pandemic/at
the time of the
interview (2021/2022)

6 Remote patient monitoring, optional
hybrid models

3 Optional pre-conception and
postpartum counseling, virtual
option for COVID -19 positive patients

0

Aijaz et al. 5



Table 3. Key topics, sub-topics, and illustrative quotations.

Key topic Sub-topics Illustrative quotations

Decision-making Centralized decision-making “So, that was a top-down decision-making process that I think could only have
happened during the pandemic, where I just said, ‘Listen, this is how are we
going to make that happen?’ You know, let’s operationalize it.” (Participant #12,
Leader and provider, Non-academic health system)

Decentralized decision-making “The decision-making really lies at the department level. So, the department of
OB-GYN, and then we bring in leadership from other departments. The people
involved in that included the division director for maternal-fetal medicine, and
then the director for the obstetric service line, and then a researcher and expert
in prenatal care.” (Participant#1, Leader and Provider, Academic health system)

Selecting maternity services for
telehealth

“Our department individualized it. Birth control pills—those services in gynecology
that did not need an exam and those OB services that were uncomplicated. None
of us had a lot of experience with Covid and Telehealth. We started emergently
and turned into something that helped.” (Participant#13, Leader and provider,
non-academic health system)

“We’ve put a lot of work into stakeholder engagement in terms of structure and
timing and for prenatal care - the content what’s done at each visit. We talked to
every practice, like administrator, physician lead, and others, and we talked to
every prenatal care practice. We did like big meetings, and we did essentially
one on one or small group meetings with every practice.” (Participant#2, Leader
and Provider, Academic health system)

Factors considered for
providing telehealth
- Access to care

“We’re beta testing it in one of our more rural practices. That came from literature
and some experiences in other parts of the country that we wanted to bring
down. We knew that this technology existed, and we have plenty of need in areas
outside of [city] that don’t have ready access to maternal-fetal medicine and have
a significant quality issue in terms of getting care to the patients.” (Participant#6,
Provider, Non-academic health system)

- Patient preferences “The goal is to really let the patients’ preferences and needs guide the care plan,
not the clinician and health system decide what’s right for the patient. and that is
one of the key points of equity that we brought in that the patient is the one
deciding what’s right for them.” (Participant#14, Leader and provider, Academic
health system)

- Return on investment “But the only people we put on the regular platform where they recorded their
blood pressures at that time was the intent of decreasing the visits. When you
decrease visits from the business point of view, there is a return on investment.
OB is a global fee. And if you see someone nine times, you get paid the same as
13 times. And we did an analysis on it. But in the office where we historically lose
money, it became an increase in access.” (Participant#7, Leader, provider,
Non-academic health system)

- Patient/staff safety “One of the biggest concerns in any model like this is safety. When we launched the
model initially, the major safety concern was exposure to COVID.” (Participant#1,
Leader and provider, Academic health system)

- Complexity of patient clinical
profile

“And it varies with the comfort and complexity of the patient, the patient’s
condition. For our chronic hypertensives, we still don’t have a remote solution
for antenatal testing, for non-stress tests, so that brings them to the clinic
more often.” (Participant# 12, Provider and leader, Non-academic Health
system)

(continued)

6 DIGITAL HEALTH



Despite the type of decision-making, most participants
described a consensus-based process for identifying spe-
cific maternal services to provide via telehealth at the
departmental level. Some had a more elaborate stakeholder
engagement process with department heads, clinicians,
staff, and patients to develop hybrid models of care. A
leader and provider from an academic institution described:

We’ve put a lot of work into stakeholder engagement in
terms of structure and timing and for prenatal care - the
content of what’s done at each visit. We talked to every
practice, like administrator, physician lead, and others,
and we talked to every prenatal care practice. We did like
big meetings, and we did essentially one on one or small
group meetings with every practice. (Participant#1)

These stakeholders were engaged using several
approaches, such as surveys, interviews, listening sessions,
work groups, websites, and bulletins. Others reviewed the
literature and guidance from the American College of

Obstetrics and Gynecology or identified services based on
their experience. Academic health centers had more elabor-
ate stakeholder engagement during the decision-making
process and continued to embed telehealth services into
their routine maternity care after the PHE.

Factors considered in decision-making. The most common
factors considered before and after the PHE were patient
access and patient preferences. Five health systems were
using telehealth to expand access for populations facing
access barriers, which included racial and ethnic minorities,
low-income, publicly insured, and rural populations.
However, each system had a unique approach to ensuring
equitable access. For example, two systems were focused
on capturing data on quality metrics that could be stratified
by these population groups to understand ongoing access
issues better, demonstrate value-added, and motivate provi-
ders who would otherwise stop using telehealth. Another
system used a remote monitoring app, which “reduced
in-person visits for those patients and opened up some

Table 3. Continued.

Key topic Sub-topics Illustrative quotations

- Coverage of blood pressure
cuffs

“Access to devices is an issue because we couldn’t continue to supplement every
patient with the blood pressure cuff and fetal monitor.” (Participant#12, Provider
and leader, Non-academic Health system)

Implementation Planning and preparation “Some patients have more social needs that maybe they don’t need to touch me, but
they need to touch somebody else. And so having, um, making sure that that’s
integrated. So, at 16 weeks, I don’t need to see her, but the social workers should see
her. And how do you layer that in correctly so that she doesn’t get lost if she doesn’t
see me.” (Participant#7, Leader and provider, Non-academic health system)

Barriers “I think that sometimes devices can be a barrier, too, in terms of getting people the
blood pressure cuffs, like, depending on like, what the situation is, what their
insurances, et cetera. Um, we talked about the connectivity stuff as well,
scheduling stuff.” (Participant# 9, provider, academic health system)

Strategies “We canvased distributors and did this work through the Community Care Network.
We canvased Medicaid, partnering with them to see what service they would
offer. Would they service every county? Would they ship it to the home? And so,
we found the carriers that would quickly ship it directly to the home. And we had
that list and contact, and we distributed that through the medical home
program.” (Participant # 3, Leader and MFM specialist, Academic Health system)

Supports used/available “So, they were covered under corporate services from IT and planning, and you
know, process improvement groups to help really support that rollout.”
(Participant#4, Administrator, non-academic health system)

Supports needed “Pay us as we would if we saw them in person. That’s, that’s been the biggest…and
I know that the MFMs have had that struggle, eastern part of the state needs
telehealth, and I think they’ve had some limitations on how they provide the
service, and it has to do with how much you can charge and be reimbursed for it.
Uh, it’s just not a good economic model if you’re not going to get paid.”
(Participant #5, provider, Academic health system)

Aijaz et al. 7



appointments for Medicaid patients” who faced barriers to
using the app or telehealth in general (Participant#7). Other
systems planned to expand Maternal Fetal Medicine
(MFM) services in rural areas by collaborating with local
clinics. An MFM specialist from a non-academic health
system described:

We’re beta testing it in one of our more rural practices. That
came from literature and some experiences in other parts of
the country that we wanted to bring down. We knew that
this technology existed, and we have plenty of need in
areas outside of [city] that don’t have ready access to
maternal-fetal medicine and have a significant quality
issue in terms of getting care to the patients. (Participant#6)

Patient preference was another commonly considered
factor before and after the PHE. Five health systems,
three academic and two non-academic, described the util-
ization of telehealth for maternity services as mostly
driven by patient choice. A leader and a provider at an aca-
demic health system described:

The goal is to really let the patients’ preferences and needs
guide the care plan, not the clinician and health system
decide what’s right for the patient. and that is one of the
key points of equity that we brought in that the patient is
the one deciding what’s right for them. (Participant#14)

Most of these health systems continued to offer virtual visits
as an option to their patients as the severity of the PHE
decreased. Most participants described higher utilization
of telehealth to keep staff and patients safe in the early
stage of the PHE. As the PHE progressed to later stages, tel-
ehealth was still offered, but participants reported that most
patients preferred to be seen in person. After the PHE, some
health systems that continued to offer services gathered evi-
dence about maternal health services that can be safely pro-
vided via telehealth.

Other factors in the decision-making process included
the complexity of patients, return on investment, and
clinician burnout. Most systems leveraged telehealth
for low-risk pregnant and postpartum individuals
and remote monitoring of gestational diabetes or
hypertension. For patients with uncontrolled conditions,
when the medications were changing or invasive diag-
nostic testing was required, in-person follow-up visits
were preferred over telehealth visits as described by a
leader and provider at a non-academic health system as
follows:

And it varies with the comfort and complexity of the
patient, the patient’s condition. For our chronic hyperten-
sives, we still don’t have a remote solution for antenatal
testing, for non-stress tests, so that brings them to the
clinic more often. (Participant#12)

Figure 1. Factors affecting telehealth implementation for maternal services.
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Financial considerations for continuing maternal tele-
health services included continued payment parity for tele-
health, balancing cost savings by telehealth, and losing
facility fees for hospitals with affiliated provider practices.
Lastly, two health systems reported provider burnout due
to additional telehealth work was reported as described by
a provider and leader at a non-academic health system.

If it’s a virtual visit, it [the electronic template] pops up first,
right? Like there’s just some automation that could occur
except relying on me to choose one of the 10 best templates.
But that’s my part with burnout. It’s always like default to
doctor. (Participant#7)

Another concern was burnout among nurses, who were
responsible for checking and responding to lab reports or
data from remotely monitored patients.

Telehealth implementation

Above, we reported the key factors considered when decid-
ing whether to offer maternal telehealth services. In add-
ition to those considerations, participants described
factors affecting the implementation of telehealth, which
have implications for the extent to which maternal tele-
health services are provided—in other words, which ser-
vices are provided, to whom, and by which providers.

Planning/preparation/implementation. Providing education
and training and ensuring the availability of technology
across ambulatory obstetric practices was common among
all health systems. The platform used varied across
systems. Two participants from systems with centralized
decision-making reported switching platforms due to tech-
nical and privacy concerns. Other changes included creat-
ing workflows and decision aids for triaging patients into
telehealth or in-person visits.

Barriers and strategies. At the beginning of the PHE, the
most common barriers included technical challenges, such
as secure transmission, coverage of portable devices, and
lack of patient and provider education about telehealth
(Table 4). Health systems integrated telehealth into elec-
tronic health records (EHR) for secure data transmission
and documentation. Those systems without EHR telehealth
integration telehealth were either planning to do so or had
significantly reduced telehealth offerings.

Coverage of portable devices, such as blood pressure
cuffs, varied by state. In some states, health systems
worked with Medicaid to ensure coverage of portable
devices at the beginning of the PHE. A provider from an
academic health system-affiliated practice described:

I think that sometimes devices can be a barrier, too, in terms
of getting people the blood pressure cuffs, like, depending
on the situation with their insurances, etc. (Participant# 9)

In states where Medicaid did not cover devices, the partici-
pating systems either secured additional donations or used
internal resources to provide validated portable devices to
their Medicaid patients. Participants from these systems
expressed frustration with the financial impact on the
system and their patients. They reported advocating for
the coverage of devices for their publicly insured patients,
which had not yielded successful policy changes. Two
systems only offered telehealth services to patients with
access to devices through their insurance or family
members. Some participants reported the need to validate
such devices, which involved calibration by nurses
during an in-person visit. Additional barriers included a
lack of integration of ancillary services, such as social
workers or interpreters (particularly for languages other
than Spanish), resulting in unexpected delays in care. No
strategies were identified to address this barrier.

Typically, if they [patients] are coming to the brick and
mortar, they see me and we also schedule a visit with
other ancillary services [social worker] on that same day.
And I think some of that falls through the cracks when I
have a virtual visit and somehow, they don’t get also virtu-
ally hooked up with the diabetes educator and the social
worker, which is clearly what they need more than me.
(Participant#7)

Participants from affiliated practices shared patient-level
barriers, including distracted patients and the quality of data
shared by patients for remote monitoring. For example, four
participants reported frustration with having a telehealth
visit while their patient was “driving a car or shopping in
a store” because the “quality of communication deterio-
rated.” (Participant#10) Regarding the data quality, partici-
pants reported needing to provide additional patient
education on how to use a glucometer or blood pressure
cuff and share results with the provider. Moreover, partici-
pants identified connectivity, access to mobile phones,
digital literacy, privacy concerns, the perceived value of tel-
ehealth by providers and patients, and reluctance due to reli-
gious and linguistic discordance as barriers to optimal
telehealth use. Technology-related barriers were common
among rural, low-income populations. Participants shared
that their publicly insured or uninsured patients did not
have the resources to pay for data plans. In these instances,
telehealth service was provided by telephone (audio only),
which was not viewed as a sustainable option from reim-
bursement or care-quality perspectives.

Supports for telehealth implementation used or needed. The
most common supports reported were existing communication
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channels between health-system leaders and providers, IT
support through the health system or vendors, and support
from health-system leadership (e.g., investment in virtual
care departments).

Participants identified payment parity, “pay us as we
would if we saw them in person” as common support still
needed to sustain telehealth services. (Participant#5)
Participants also called for policy and plan-level changes
to cover portable devices and provider incentives to
sustain the use of telehealth. Furthermore, participants
from affiliated practices reported that incentives received
by health systems typically do not reach individual
providers.

Impact on patients

Participants identified characteristics of patients for whom
telehealth is more convenient than in-person visits, includ-
ing working patients, patients with childcare/caregiving
needs, multiparous patients, those having to travel longer
for in-person care, and postpartum patients. Participants
also commented on certain patient characteristics who pre-
ferred in-person visits, including first-time mothers, those
with generalized or pregnancy-related anxiety, and those
who could afford to take time off from work. None of the
participants noted racial differences in telehealth utilization
in their populations (Table 5).

Table 4. Implementation barriers and strategies used by health systems and their affiliated practices during the PHE (2020–2022).

Health system perspective

Barriers Strategies

• Technical barriers, such as hardware and software
issues

• Integration of telehealth within EHR

• Lack of patient and provider knowledge about
telehealth

• Dissemination of educational materials for patients and providers through
websites, webinars, emails, etc.

• Communication by Obstetric champions and care coordinators

• Availability and coverage of validated portable
devices like blood pressure cuffs

• Finding alternate funding mechanisms, such as donations
• Advocacy for coverage of devices by demonstrating the value-add of

maternal telehealth services

• Staffing
• Cost to set up rural telehealth sites
• Lack of processes for care coordination (e.g.,

integration of interpreters or social workers)

• None Identified

Practice perspective

Barriers Strategies

• Scheduling telehealth visits • Decision trees for triaging patients

• Coverage of portable devices • Checking if patients have access to blood pressure cuff in their family

• Getting accurate clinical data from remote patient
monitoring (e.g., blood pressure)

• Patient education on the accurate use of devices (e.g., blood pressure cuffs
and glucometers)

• Provider comfort with telehealth beyond the
pandemic

• Provider incentives for using telehealth as supplemental services

• Patient preferences • Raising patient awareness about the effectiveness of hybrid models

• Patient expectations • Different scheduling strategies and workflows for telehealth visits (e.g.,
block of telehealth visits or having a nurse call the patient when a provider is
running late)
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Impact on disparities

Most interviewees described telehealth as essential for
equitable access to high-quality care but did not have
outcome data currently to demonstrate that impact. The
health systems still planning to integrate telehealth into
routine care were unsure whether and/or how individual
patient needs would be considered when making telehealth
decisions. A few participants shared concerns about the
potential to exacerbate disparities, particularly for publicly
insured people of color, because of the lack of cellular
and internet infrastructure needed for successful video-
based visits.

Opportunities for the future

Participants described the potential of telehealth to expand to
more robust provider-provider consultations, provider-
patient consultations, antenatal testing, integration of
health education and mental health services, and automation
of clinical decision-making (Table 6). Provider-provider
consultations were described to be important for improving
access to specialists. Having telehealth consultations was
described as an opportunity for providers in hospitals pro-
viding basic maternal services to get expert advice when
handling situations they are not accustomed to, like post-
partum hemorrhage. Provider-patient consultations were
described as critical for improving access to maternity ser-
vices. However, participants also described needing a vali-
dated pregnancy screener to identify patients who would
benefit from telehealth.

Moreover, patient preferences and the patient’s trust in
the quality of telehealth services were described as the
major factors that would impact the uptake of maternal tele-
health in the future. Home-based antenatal testing was
described as one of the future opportunities to advance ser-
vices provided through telehealth as it would ease the
patient burden of frequent provider visits. However, partici-
pants acknowledged the need for more research to deter-
mine the efficacy of home-based antenatal testing.
Integration of health education and mental health services
during pregnancy and postpartum period were seen as
opportunities that could be effectively provided via tele-
health. Several participants described working on integrat-
ing these services into routine maternal services.

Most of these opportunities were described in the
context of equitable implementation in rural hospitals and
level I/level II acute care facilities to improve access for
the populations with the highest need.

Discussion
Although participants reported widespread use of telehealth
during the PHE, decision-making processes about contin-
ued use varied. For those who continued to offer maternal
services via telehealth, implementation factors affected
the extent to which they were provided. Some described
less utilization of telehealth by publicly insured and rural
individuals and the desire to increase utilization for these
populations. However, they faced policy-level barriers to
equitable telehealth implementation, such as a lack of

Table 5. Impact of telehealth on perinatal patients.

Impact on
patients

Patient-level barriers “I find more people don’t show up for their video visits in this under-insured at-risk
population than in my other population. And I don’t know if it was just life or, you know, bad
connectivity and also when they need an interpreter, making sure that there’s the
interpreter available right at that time.” (Participant#7, Leader and provider, Non-academic
health system)

Patient profiles that
benefit

“So, patients who are interested in the hybrid model are frequently multiparous. They’ve been
through pregnancy before and feel much more comfortable. They’re often working inside or
outside of the home, so either going into an office or having childcare duties that make
coming into an office more difficult. Sometimes our patients who live further away and have
greater travel time to get to our clinic are often interested.” (Participant#1, Leader and
provider, Academic health system)

Impact on disparities “I don’t think we have a ton of outcome data yet, but we could keep track of outcomes.
Everything from hypertension to preterm delivery, diabetes, and compliance. All of these
things could be very easily measured, and my gut feeling is that the metrics would only
improve with the advent of virtual visits. I think patient satisfaction would be very high. But
once again, there are some hurdles with some of these things. You do have to have access
to some technology conditions. You have to have education, some formal navigator type of
process because otherwise, you’re going to have missteps along the way, and patients
could very easily fall out of the system, and it would defeat the purpose.” (Participant#6,
Provider, Non-academic health system)
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Table 6. Opportunities for future maternal telehealth.

Opportunities for future Representative quote

• Advancing technology

○ Automation of some clinical decision-making by
machine learning, for example, lab results

The lack of automated interpretation of those [lab and remote monitoring]
data from connected devices is a limitation in care. They are technical
and absolutely solvable. We’ve solved them in other areas but haven’t
prioritized getting them in maternal health. (Participant #12, Leader
and provider, Non-academic health system)

• Providing additional services

○ Home-based antenatal and non-stress testing for
high-risk pregnant individuals

I’ve recently had some interesting conversations with device
manufacturers promoting things like home Non-stress tests. If you can
imagine having those things in a patient’s hands and preventing a
two-hour trip to the emergency room for decreased fetal movement, the
reduction in lost productivity or loss of time, stress, and anxiety, and the
potential to impact outcomes is huge. (Participant#2, Leader and
Provider, Academic health system)

○ Uber super-specialty consultations I think the next generation of Telehealth will have us looking at what I’ll
call super-specialized areas of care as a system. Do we have Uber or
super subspecialized providers providing Telehealth at a system level
where you would dedicate that time to that responsibility? We haven’t
planned that yet. (Participant #4, Senior Administrator, Non-academic
health system)

○ Maternal mental health services One thing that ACOG has been focused on that is hard across the country
but worse in rural places is maternal mental health. So, I think that
maternal mental health or just mental health via Telehealth is probably
the area I’m most excited about. (Participant#14, Leader and Provider,
Non-academic health system)

• Ensuring equitable implementation

○ Development and validation of telehealth screening tools Um, we don’t even have a validated pregnancy screener yet. We use many
tools, but none have been specifically developed and tested in that
population. (Participant#1, Leader and Provider, Academic health
system)

○ Availability of real-time telehealth consultations for
complications during childbirth in level I/II hospitals

One organization and others are popping up that bring telehealth
consultation into the delivery room in smaller hospitals. For example,
an obstetric hemorrhage is happening. They can bring a specialist into
the room via Telehealth and let that individual help direct the next steps.
(Participant#4, Administrator, non-academic health system)

○ Availability of other acute tele-consults for rural
hospitals with limited or no obstetric services

A setup to support rural and critical access hospitals, specifically where
there are no obstetric or minimal obstetrics services. For example, a
level 0 center might be where family medicine doctors deliver 50 babies
a year. (Participant # 3, Leader and MFM specialist, Academic Health
system)

○ Integration of ancillary services into telehealth workflow
(e.g., social work, interpretation services)

We see everybody from Bengali, Indian, and French and require a
language line. Honestly, in 2 and half years during the covid, we
couldn’t do the language line due to Telehealth. That needs to be fixed.
(Participant#13, Leader and provider, non-academic health system)
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insurance coverage for portable devices, inadequate access
to the internet, and a lack of language interpretation services
integrated with telehealth. These findings align with the
existing literature on less utilization of maternal telehealth
services by rural, low-income, publicly insured pregnant
and postpartum individuals and those whose primary lan-
guage is not English.43,56,57 Policymakers and payers
could support health systems and practices by providing
better access to blood pressure cuffs and other portable
devices to prevent further exacerbation of disparities.
Moreover, amid known geographic disparities in broadband
availability and access, it is critical to consider how tele-
health adoption may widen pre-existing disparities in
access and outcomes—and find solutions to minimize
them.58

Participants reported that patient preference was a key
consideration when offering maternal telehealth services.
They also identified population groups that preferred
hybrid models over the current standard of care due to
their social or financial circumstances. Again, these
results elaborate on the reasons for patients’ preference
for telehealth visits or vice versa.59–63 For example, Lui
et al. found that the study participants preferred in-person
prenatal care over telehealth. Our study elaborates on
these findings by identifying reasons for this preference,
such as the desire of patients to detect fetal heartbeat, par-
ticularly first-time mothers, that may be limited during a tel-
ehealth visit.63 Studies have also shown patient preference
for telehealth visits. Kissler et al. found that pregnant
women using telehealth found care accessible and
reduced care costs.61 Another study by Mehl et al. found
that patients who had to travel longer distances and had
childcare needs preferred telehealth over in-person
visits.62 These factors can help health systems understand
the reasons for variable uptake of maternal telehealth ser-
vices in their context and devise targeted strategies to dem-
onstrate the effectiveness and quality of maternal telehealth
services to their patient population. In our sample, a minor-
ity of participating health systems had tailored hybrid
models or remote monitoring for high-risk pregnant indivi-
duals, reflecting variation in how health systems have lever-
aged telehealth services even with reimbursement parity for
video visits. The variation could be potentially explained by
skepticism about the continuation of telehealth coverage,
provider resistance, or lack of evidence-based guidelines
for maternal telehealth services.

Physician burnout was another common consideration
identified, consistent with concerns about patients’ expect-
ation of fast provider response to messages or lab results.64–
66 The empirical evidence regarding the impact of telehealth
innovation on provider burnout is limited. Even though
some evidence shows provider preference for telehealth
or hybrid maternal services,45,67–69 experts have raised
concerns about the administrative burdens of healthcare
telehealth solutions, including charting, responding to

messages, following up with patients on laboratory
results, etc.65,70 The administrative burden could lead to
provider burnout if telehealth innovations in maternal ser-
vices are not optimized and automated when appropriate.
Health systems must work with telehealth vendors and pol-
icymakers to design efficient processes and streamlined
documentation of telehealth encounters to improve provider
buy-in and satisfaction.

Our study extends the literature on barriers to telehealth
implementation by distinguishing barriers to maternal tele-
health implementation at the health system and practice
level.46,71–73 While the barriers identified at the system
level were related to infrastructure, staffing, and insurance
coverage, the practice-level barriers were related to work-
flow, provider satisfaction, and patient preference. The par-
ticipants described several strategies to address most of the
barriers, such as using alternate funding sources for portable
medical equipment (e.g., blood pressure cuffs) when cover-
age by health insurance agencies is limited. Generally
speaking, strategies were identified based on stakeholder
input, the context of the health system, and the feasibility
of using the strategy. Future research is needed to under-
stand the application of these strategies in other contexts.
A barrier that was not addressed by most health systems
was the integration of social services and interpreters.
Services provided by social workers and interpreters are
vital to patients with greater unmet needs. Participants iden-
tified the integration of these services in telehealth work-
flow as an unsolved barrier, which may be a reason for
the lower utilization of telehealth services by patients who
need these ancillary services.74,75 Health systems must
center equity when designing and implementing telehealth
innovations for maternal services by learning from areas
that have shown successful efforts to promote telehealth
equity and decrease the digital divide.58,76–79 Future
research must focus on testing and evaluating the strategies
for integrating ancillary services in telehealth visits to prevent
unintended consequences for vulnerable populations.

Our study also extends the literature on the potential
opportunities for maternal telehealth services in the
future.61,80 For example, Olenski et al. reported the need
for a hybrid delivery model consisting of telephone consul-
tations with some face-to-face consultations for pregnant
individuals with diabetes in the future.80 We further these
results by identifying the scope of clinical care that would
advance the quality of clinical care, such as provider-
provider consultations and antenatal testing when access
can be difficult otherwise.

This study has several limitations. First, our sample
reflects perspectives from health systems from only six
states. Although we used purposive sampling to identify
participants from all regions of the US, they may not be rep-
resentative of all health systems. Despite this limitation, our
findings reveal details about maternal telehealth planning
and delivery that were previously undocumented and
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could inform policy and future research—for example,
assessing the extent to which our findings represent a
broader pool of health systems. Second, data were collected
during the early phases of widespread telehealth implemen-
tation and constant policy changes, and some of the factors
considered for decision-making may have been addressed
since these data were collected. Future research should
focus on the decision-making considerations for telehealth
adoption and equitable implementation after the sunsetting
of the COVID-19 PHE and its attendant policy changes.
Third, inequitable access to material telehealth services
may exist for different racial groups, which is not evident
in our results. Future research must focus on understanding
the experience of pregnant and postpartum individuals with
telehealth services to inform equity-focused decision-
making and the design and implementation of maternal tel-
ehealth innovations. Lastly, health system characteristics
may determine the successful adoption and implementation
of maternal telehealth services, which our data cannot delin-
eate. Future cross-sectional or longitudinal research may
examine how health system characteristics like organiza-
tional structure, funding, and technological readiness
affect the implementation of maternal telehealth services
in the US and globally.

Conclusions
Some health systems have prioritized telehealth to improve
access to high-quality maternal services. However, policy
and patient-level barriers to equitable implementation of
these services persist. Payment parity, insurance coverage
of portable devices, and incentives were commonly identi-
fied as the support needed for sustaining telehealth services.
When implementing maternal telehealth innovations in the
US and globally, addressing persistent barriers with such
strategies, as well as other strategies tailored to specific con-
texts, could promote telehealth equity, enhancing access to
maternal services for populations with the highest need.
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