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ABSTRACT

Objective: To evaluate patient experience with a prenatal telemedicine visit and identify barriers to accessing

telemedicine among rural pregnant people in northern New England during the beginning of the COVID-19

pandemic.

Materials and Methods: We conducted a postvisit electronic survey of pregnant people who successfully partic-

ipated in a prenatal telemedicine visit at a rural academic medical center in Northern New England. Nineteen

questions were included in 5 domains: (1) engagement with prenatal care; (2) barriers to telemedicine and in

person healthcare; (3) experience of prenatal care; (4) remote pregnancy surveillance tools; and (5) sources of

COVID-19 information.

Results: Responses were obtained from 164 pregnant people. Forty percent of participants had participated in

an audio-only telemedicine visit, and 60% in a video telemedicine visit. The visit was easy or somewhat easy for

79% of respondents and somewhat difficult or difficult for 6.8%. The most common barrier to accessing tele-

medicine was poor internet or phone connectivity, followed by childcare responsibilities, lack of equipment,

and lack of privacy. Participants also engaged in additional remote prenatal care including phone calls with reg-

istered nurses (7.6%), communication with the obstetrics team through a secure health messaging portal

(21.1%), and home health monitoring (76.3%).

Discussion and Conclusions: In this survey, evaluating the experience of pregnant people participating in a pre-

natal telemedicine visit during the COVID-19 pandemic, respondents had a positive experience with telemedi-

cine overall, but also identified significant barriers to participation including issues with connectivity and lack of

equipment for the visit. Most participants used telemedicine in combination with other tools for remote

self-care.
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Lay Summary

To protect pregnant patients from infection during the COVID pandemic, maternity care providers turned to video and phone

visits (“telemedicine”) to provide as much prenatal care as possible. To evaluate this change in our prenatal care program,

we surveyed 164 pregnant people who had participated in a virtual prenatal visit about their care. Participants reported both

positive and negative experiences, ranging from appreciation for having a safer option than in-person visits during the pan-

demic, to problems due to poor internet connection, lack of privacy, and lack of access to necessary equipment. Although

77.4% of respondents indicated they would recommend telemedicine to a friend, our program evaluation highlights the fact

that the ability to participate in virtual care is not equally distributed. Unless steps are taken to address this problem, relying

on telemedicine for a significant portion of prenatal care could result in widening disparities in prenatal care and outcomes.

Policymakers and healthcare systems which provide telemedicine must address issues of access to technology and connec-

tivity to avoid adding to maternal health disparities.

INTRODUCTION

As the COVID-19 pandemic rages across the United States, the

day-to-day functioning of health systems has been profoundly af-

fected, not only by the need to care for large numbers of acutely ill

people, but by the need to prevent infecting others. To protect the

public as well as the healthcare workforce, many health systems

rapidly transitioned to virtual formats for as much noncritical care

as possible. In one of the largest and fastest paradigm shifts in the

healthcare industry, a significant proportion of appointments were

conducted via telemedicine, defined as the secure sharing of medi-

cal information between patients and healthcare providers in dif-

ferent locations utilizing a variety of information and

communication technologies including video, audio-only, and

asynchronous messaging platforms.1 This was an important transi-

tion for prenatal services as pregnant people represent an especially

vulnerable population during viral outbreaks, 2,3 and emerging re-

search suggests that COVID-19 infection during pregnancy is asso-

ciated with comparatively high rates of severe maternal morbidity,

intensive care admissions and mortality, as well as poor obstetric

outcomes.3,4

Prior to the current pandemic, telemedicine had been introduced

as a useful addition to prenatal care particularly for rural popula-

tions, with reassuring data on safety and acceptability.5,6 Although

this delivery format reduces the inconvenience of attending in-

person visits and maximizes compliance with social distancing pro-

tocols during a pandemic, reliance on telemedicine raises concerns

about equity in access to care, especially for resource-limited popu-

lations. In 2019, 44% of low-income Americans lacked broadband

internet service and 29% did not own a smartphone, creating signifi-

cant challenges to accessing internet-based telemedicine services.7 In

addition, low-income households are less likely to have a landline

telephone and more likely to have a no-contract cell phone plan re-

quiring the purchase of data packages with limited minutes of use to

operate.8,9 Both of these factors decrease the likelihood of having a

working phone or adequate minutes to participate in telemedicine10

and hinder engagement in services overall, including scheduling

appointments and asynchronous digital communication such as

messaging through a patient portal.

This lack of access to technology essential for telehealth is com-

pounded for those living in rural areas.11 In New Hampshire, only

47% of people living in rural communities have access to adequate

broadband service compared to 70% of people living in urban com-

munities.12 Due to the rapid rollout of telemedicine in the context of

the pandemic, barriers such as access to a working phone or the in-

ternet were not fully addressed, leaving low-resource and rural

patients with urgent, significant barriers to connecting with their

healthcare team. As preexisting social inequalities widened during

COVID-19,13 the adverse economic impacts disproportionately af-

fected the most vulnerable: low-income and rural families.14,15

Recognizing the urgent need to enable remote visits during the

pandemic, and the potential challenges to video-based telemedicine,

emergency authorization of telemedicine services included coverage

of audio-only telemedicine visits on a time-limited basis. However,

access to technology itself was not addressed by federal or state leg-

islation, and significant barriers to equitable access for vulnerable

pregnant people persist.16,17 We report the results of a survey of

pregnant people in a rural region of northern New England who

participated in telemedicine during the initial stages of the pan-

demic, highlighting patterns of telemedicine usage as well as chal-

lenges to accessing telemedicine services and overall experience with

the technology. The survey was conducted to evaluate experience

with the telemedicine program among pregnant patients, to under-

stand gaps in accessing telemedicine, and to inform policies and pro-

grammatic change necessary to improve equitable access to

telemedicine in our rural community.

MATERIALS AND METHODS

Due to the COVID-19 pandemic, on March 24, 2020, in-person

routine prenatal care was abruptly converted to a hybrid model at

our medical center. Approximately half of routine visits were sched-

uled via telemedicine utilizing either a video platform through the

electronic medical record or audio-only platforms through cell

phones or landlines. In-person visits were planned only at weeks 12,

20, 28, 36, 38, and 40, with the remaining visits conducted via tele-

medicine. Pregnant people were encouraged to participate in video

telemedicine visits, but were offered a choice between video or

audio-only visits. We conducted a postvisit electronic survey of 164

pregnant people who had successfully participated in a telemedicine

visit with an obstetric provider early in the course of the pandemic

(April through October 2020). Respondents were all patients of the

Ob/Gyn program at our academic medical center, which serves rural

and remote rural communities in central New Hampshire and Ver-

mont as defined by the U.S. Department of Agriculture Economic

Research Service.

A universal survey link was generated through a secure RED-

Cap18 database and sent via email to patients by scheduling staff

within 2 weeks after a completed telemedicine encounter. The sur-

vey included 19 core questions encompassing 5 domains: (1) engage-

ment with prenatal care; (2) barriers to telemedicine and in person

healthcare; (3) experience of prenatal care and patient satisfaction;

(4) home monitoring for pregnancy surveillance; and (5) sources of

information regarding COVID-19 and pregnancy (Supplementary

Appendix 1). To protect participant confidentiality, demographic
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data were collected anonymously from the electronic medical record

and reported in summary only, including mean distance to the hos-

pital, calculated from the county seat in the respondents’ county of

residence. The survey was developed as part of an initiative to im-

prove access and quality of telemedicine for obstetric patients, and

the analysis of survey results was determined not to be Human Sub-

jects Research by the Dartmouth-Hitchcock Institutional Review

Board.

RESULTS

One hundred and sixty-four pregnant patients responded to the

postencounter survey, ranging in gestational age from early first tri-

mester through 38 weeks, with a mean of 19 weeks (18% survey re-

sponse rate). Forty percent of participants had participated in an

audio-only telemedicine visit, and 60% in a video visit (Table 1).

Engagement with prenatal care
The majority of respondents 52.6% (82/156) had an in-person pre-

natal visit within the last 4 weeks, 75.5% (114/151) had an in-

person prenatal visit scheduled within the upcoming month, and

95.0% of respondents (150/158) reported some form of remote con-

tact with the Obstetrics and Gynecology office within the 4 weeks

prior to the survey, including 8.1% who had a phone call with a reg-

istered nurse, and 21.9% who had communicated with their pro-

vider team using a secure online electronic health portal. Fifteen

percent (24/156) of respondents had not been seen in person at all

during the current pregnancy. Only 16.1% (26/161) reported an

unplanned in-person visit to address an urgent medical problem dur-

ing this pregnancy (Figure 1).

Pregnancy surveillance
Respondents reported having access to a variety of home self-

monitoring tools or devices to augment remote visits although fewer

reported using them (Table 2). The most popular self-monitoring

tool was a thermometer (85%), followed by a scale (81%), blood

pressure cuff (40.4%), and a Doppler device for auscultating the fe-

tal heart rate (14.9%). In addition, 29.4% reported counting fetal

movement (fetal kick counts) a no-cost, subjective assessment of

fetal health.

Experience of care
Seventy-nine percent of respondents (130/164) reported that their

recent telemedicine visit was somewhat easy or very easy, whereas

6.8% (11/164) reported it was somewhat difficult or very difficult.

Ninety-three survey respondents answered the survey question “are

there things that make telemedicine visits hard?” (Figure 2). Of

these, 39.8% cited poor internet or phone connectivity and 10.8%

reported not having the right equipment. Additional challenges in-

cluded lack of privacy and competing responsibilities, particularly

childcare, as well as technological problems downloading required

software. In free response fields, respondents had a range of impres-

sions of the telemedicine experience, from frustration about not be-

ing able to connect with providers and disappointment at the lack of

personal contact, through appreciation of the opportunity to have a

remote visit rather than risking viral exposure or traveling long dis-

tances. In comparison, 69 respondents also identified challenges to

attending in-person visits, including taking time off work (50.7%),

childcare concerns (24.6%), access to transportation (7.2%), and

money for gas (10.1%), as well as concern about exposure to SARS

COV-2 through interaction with the healthcare system (7%). De-

spite some of the challenges identified with telemedicine, 77.4% of

all respondents (127/164) would recommend telemedicine to a

friend, while 17.1% (28/164) were unsure and only 5.5% (9/164)

would not.

Sources of information about risks of COVID-19 during

pregnancy and lactation
During the first 9 months of the pandemic, there was a rapidly

evolving body of evidence regarding the SARS CoV-2 virus and

COVID-19 illness4,19–22 which made it challenging for pregnant

people to stay up to date with regards to risks for themselves and

their newborns. Concerns raised by respondents primarily focused

on avoiding viral exposure generally, and specifically due to receiv-

ing prenatal care or during their delivery hospitalizations. Respond-

ents also expressed anxiety about whether they would be able to

have the support of a partner or other family members during child-

birth. Nearly a quarter of these rural respondents (24%) reported

that they lived or worked in circumstances where they could not ad-

here to recommended social distancing with people other than im-

mediate family members.

Respondents reported obtaining information about the risks of

COVID-19 during pregnancy and lactation from a variety of sour-

ces. The majority identified the internet sites as their primary source

of information regarding COVID-19 and its potential impact on

pregnancy and breastfeeding, 65.8% (96/146). These sources ranged

from the World Health Organization and Centers for Disease Con-

trol websites, through popular pregnancy-specific sites like The

Bump and What to Expect. Only 58.2% of participants (85/146) de-

scribed medical providers as an important source of information

and 30.1% (44/146) primarily obtained information about COVID-

19 risks from friends and family. News media were the least fre-

quently utilized, with 21.9% (32/146) and 13.7% (20/146) of par-

ticipants reporting getting information from television and radio

news sources, respectively.

Table 1. Characteristics of survey respondents (original)

Demographic characteristics

Age in years, M (SD) 33 (5.3)

Race and ethnicity, n (%)

White 146 (90.1%)

Not Hispanic or Latino 157 (96.9%)

Payor, n (%)

Commercial insurance 131 (86.8%)

Medicaid 20 (13.2%)

Distance from county of residency to medical center, n (%)

<50 miles 124 (76.6%)

50–100 miles 33 (20.1%)

100–500 miles 2 (1.2%)

>500 miles 5 (3.1%)

Utilized public transportation for health care visits, n (%) 3 (1.9%)

Pregnancy characteristics

Gestational age in weeks, M (SD) 19 (10)

Parity, M (SD) 0.8 (0.5)

Type of telemedicine visit, n (%)

Video 101 (61.6%)

Audio-only 63 (38.4%)
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DISCUSSION

Our program evaluation confirmed the critical importance of facili-

tating equitable access to digital technology to protect the health

and safety of pregnant people during the worldwide COVID-19

pandemic. Through this survey of pregnant people in rural northern

New England during the initial stages of the COVID-19 pandemic,

respondents described an overall positive experience, but also identi-

fied significant barriers to participation. Although most reported

that the telemedicine system was somewhat or very easy to navigate,

the most common barriers to accessing telemedicine were poor

phone or internet connectivity, and more than 10% of respondents

lacked access to necessary equipment. These barriers are likely to

disproportionately impact both rural and low-income pregnant peo-

ple.8,9,11 These findings are particularly concerning given the fact

that the survey was deployed only to patients who had successfully

participated in either an audio-only or video telemedicine visit, and

highlight the reality that reliance on telemedicine can worsen dispar-

ities in access to healthcare.

Over a quarter of respondents noted that lack of childcare served

as a barrier to engaging in a telemedicine visit, a finding consistent

with recent studies describing the burden of childcare caused by

pandemic-related school closures, daycare closures, quarantines,

and shifts to home-based work on parents, and in particular, on

women, causing many to leave the workforce.15,23,24 Together, in-

adequate internet access, poor phone connection, lack of equipment,

and family responsibilities created barriers to accessing telemedicine

for a sizeable proportion of our survey respondents. In addition to

inequities in access to equipment and connectivity, respondents

reported difficulty downloading software and navigating telemedi-

cine visits, suggesting that patient-centered technical support is also

necessary to address disparities in access. Of interest, more respond-

ents relied on internet sources for health information than on infor-

mation provided by healthcare providers, highlighting the

importance of a multimedia approach for disseminating accurate in-

formation about COVID-19 risks and mitigation strategies.

Our program evaluation demonstrates that current efforts to ex-

pand telemedicine can potentially worsen disparities in maternity

care access. Ensuring that this does not happen will require a coordi-

nated public health-focused approach at multiple system levels,

ranging from policy changes to interventions addressing technology

access at the community and clinical services levels. At the policy

level, the long-term goals of consistent rural broadband access and

Figure 1. Type of interaction with OB team in the previous month.

Table 2. Respondent access to self-monitoring tools for pregnancy surveillance (original)

Respondents who reported owning the tool (n¼ 141) Respondents who reported utilizing the tool

(n¼ 126)

Thermometer, n (%) 120 (85.1%) 53 (42.1%)

Scale, n (%) 114 (80.9%) 96 (76.2%)

Blood pressure cuff, n (%) 57 (40.4%) 38 (30.2%)

Device for checking fetal heart rate, n (%) 21 (14.9%) 14 (11.1%)

Fetal kick counts, n (%) 37 (29.4%)

Figure 2. Patient-reported barriers to engaging in telemedicine (n¼98).
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cell phone coverage will take years and significant federal funding to

achieve. However, in the short term, policies which can be enacted

immediately could have a large impact on improving equity in access

to telemedicine services. Specifically, existing partial federal subsi-

dies for broadband and/or mobile technology could be expanded to

ensure adequate coverage of mobile technology to facilitate engage-

ment in health care. Requiring state Medicaid and other insurance

providers ensure that every beneficiary has a basic smart phone and

adequate data package sufficient for telemedicine participation

would go far to fill the connectivity gap. Mobile technologies also

have distinct benefits over broadband for rural residents, as they can

be utilized wherever a cell signal is available, rather than being tied

to a specific location. In addition, mobility can also address issues of

privacy and safety and access to care from multiple locations, all of

which are important for pregnant people. Finally, extending cover-

age for audio-only visits past the end of the Public Health Emer-

gency would further ensure access for patients without reliable

internet service. From the perspective of financial sustainability,

these policies can be justified in parallel to current programs which

require Medicaid plans to cover travel to and from medical appoint-

ments,25 as a means to address financial and geographic disparities

in accessing medical care.

This program evaluation has important limitations. Our survey

was conducted with pregnant people who successfully engaged in at

least 1 telemedicine visit, thereby excluding patients who lacked ac-

cess to telemedicine entirely and resulting in an underrepresentation

of telemedicine barriers. To this point, only 13% of respondents

were insured through Medicaid programs, in contrast to an overall

prenatal program rate of 30% who are Medicaid insured, indicating

disproportionate representation of low-income patients within sur-

vey results. This could be the result of existing technology barriers

precluding telehealth participation. In the future, it will be impor-

tant to specifically survey patients who were unable or unwilling to

engage in telemedicine, as they represent those patients who are

most vulnerable to being left behind by telemedicine expansion. In

addition, small sample size and relative homogeneity (largely white,

commercially insured), and restriction to patients of 1 rural, north-

ern New England program limit the applicability of our findings to

other regions and populations. Research on barriers to telemedicine

for perinatal care delivery is critically needed and should include

samples representing geographic, racial, and socioeconomic diver-

sity. Finally, this survey was deployed only once per patient rela-

tively early in the course of the pandemic, and therefore was unable

to capture long-term experience of telemedicine or improvement in

access over time, which are both crucial for understanding the feasi-

bility of telemedicine beyond the COVID-19 pandemic.

Nevertheless, this survey of telemedicine experience among preg-

nant people in northern New England during the early months of

COVID-19 pandemic provides insight into patterns of technology

usage for healthcare overall, experience of telemedicine as a modal-

ity, and barriers to accessing telemedicine services among a rural

and remote rural population. The majority of respondents used tech-

nology to engage with their healthcare teams in a variety of ways, in-

cluding patient portals and phone calls as well as formal

telemedicine visits, and many also participated in self-monitoring to

augment remote care. Clearly, telemedicine has provided a number

of benefits for perinatal patients and providers during the COVID-

19 pandemic and will likely remain an important component of ob-

stetric care after the pandemic retreats. However, access to telemedi-

cine is not equitably distributed, especially in remote rural

populations, and our program evaluation underscores disturbing

disparities in technology access even among telemedicine partici-

pants. Optimizing telemedicine for prenatal care must therefore in-

clude focused work to make this modality universally accessible. It

is critical that inequity in access to telemedicine be addressed at the

policy, practice, and individual patient levels, to avoid widening al-

ready profound socioeconomic disparities existing among rural

pregnant populations. Health systems should recognize that tele-

medicine can only fulfill its promise if all patients have access to the

tools necessary for participation.
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