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Virtual Prenatal Care During a Pandemic: How Satisfying Is
It to the Caregivers and the Patients?
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Abstract

Background: To inform post-pandemic obstetric care, we sought to
explore the perceptions of the new virtual prenatal care model by pa-
tients and physicians.

Methods: The study is a cross-sectional survey of the patients attend-
ing the prenatal clinic and physicians during the start of the corona-
virus disease 2019 (COVID-19) pandemic. Fifty-three patient-satis-
faction and 14 physician-satisfaction questionnaires were collected.
Scores were compared between the traditional model and the virtual
care model.

Results: Mean patient satisfaction scores were significantly high-
er with regular visits compared to virtual visits (4.56 vs. 4.43, P =
0.023). This difference was more pronounced in women with previ-
ous poor obstetric outcomes. While women found their physicians
to be friendlier on virtual visits, traditional visits allowed for easier
scheduling. Differences in age, ethnicity, distance to travel and work-
ing status did not lessen the satisfaction.

Conclusions: Mothers were less satisfied with virtual prenatal care
telehealth services, especially vulnerable patient populations. Special
considerations may be helpful for women with previous poor obstet-
ric outcomes.

Keywords: Virtual prenatal care; Telehealth; Tele-obstetrics; Patient

satisfaction; Pandemic; Post-pandemic; Questionnaire study; Physi-
cian-satisfaction

Introduction

Restrictions during the coronavirus disease 2019 (COVID-19)
pandemic necessitated a rapid adaptation to the situation. The
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changes that needed to be made during this evolving situation
were vital to reduce the exposure to the virus, to preserve per-
sonal protective equipment (PPE), and to minimize the impact
of the burden on facilities. Since the majority of our clini-
cal workflows and health care delivery systems are designed
around an in-person or face-to-face style of care, telemedicine
is still new [1]. Furthermore, while the “non-essential” care
can be delayed, prenatal care must continue.

Telemedicine has been around for decades [2]. It is tradi-
tionally defined as the remote provision of medical care using
audio-visual technology. Varieties such as teleradiology and
telepathology have been tested and are found to be successful
[3]. While telemedicine has also been tried in prenatal care, it
had little impact in change of care [4]. Various factors under-
lay this, including barriers to adapting to digital services among
both patients and patient care providers, need for physical as-
sessments, ultrasounds, and laboratory tests [5]. These barriers,
to some extent, could be addressed with the spacing of visits,
video meetings and at-home use of technologies such as blood
pressure measuring device and smartwatches. With the lack of
data about the impact of telemedicine practices on both patients
and physicians, addressing these issues may be challenging.

Therefore, we aimed to conduct a survey to evaluate both
patient and physician satisfaction and evaluate the limitations
and barriers in virtual care.

Materials and Methods

Study design and setting

To assess the effects of virtual care on patient and physician
satisfaction, we conducted a cross-sectional study in the ante-
natal clinics of St. Michael’s Hospital, Toronto, Canada.

A convenience-based sampling strategy was employed
to recruit participants. As the estimated number of patients
receiving both virtual and traditional care was around 200,
which is a small population, it was agreed that all patients will
be approached during the time period. We aimed to survey all
patients attending at least one virtual visit during the study pe-
riod and all obstetricians employed at our hospital.

Telemedicine services used at the setting included phone
calls and direct video conferencing. Remote health monitor-
ing, when used, included home or remote clinic-based health
care devices where available. Figure 1 depicts our cloud-based
telemedicine services. Hospital administrators employed nec-
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Figure 1. Cloud-based telemedicine services.

essary security protocols for safe and confidential teleconsul-
tation services. Although it was actively encouraged, physi-
cians had the autonomy of choosing virtual care.

Research model

The researchers recognized the need for using the appropri-
ate survey tools for evaluation of patient and physician sat-
isfaction. We used the previous works by Kissi et al [6] and
Pflugeisen et al [7] to generate the survey questionnaires.

To understand the performance of telemedicine services
among healthcare professionals, Kissi et al [6] developed a
physician satisfaction survey model using the technology ac-
ceptance model (TAM) [8] framework. The researchers used
the domains: perceived ease of use (PEOU), perceived use-
fulness (PU), individual behavioural intention (BI), actual tel-
emedicine utilization (ATU) and user satisfaction (SE). The
results from 543 participants supported their hypothesis that
the PEOU and PU have a positive impact on BI, which in turn
influenced ATU positively. The results also supported a posi-
tive influence of ATU on physician satisfaction (SE). “Behav-
ioural intention” depicts physicians’ intention to either accept
or reject the telemedicine services. The authors reaffirmed the
need for improving BI by motivating physicians’ technology
acceptance, as the physicians had enough autonomy in accept-
ing or rejecting the telemedicine services.

Patient satisfaction

Participating women registered a significantly higher total/
mean satisfaction scores with traditional visits compared to
virtual visits. This difference was significant with and with-
out technology domain. Ease of scheduling and overall satis-
faction scores were also significantly higher with traditional
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visits, whereas “friendliness/courtesy of provider” scores were
better with virtual visits.

Women with previous poor obstetric outcome reported
relatively lower satisfaction scores (4.4 vs. 4.0). Demograph-
ics such as age, ethnicity, distance to travel, working status,
the previous poor obstetric outcome did not seem to adversely
affect the total satisfaction scores.

Physician satisfaction scores

Physicians reported an overall satisfaction score of 65.5 (36 -
89) for a maximum of 100. Demographics such as age, gender
did not affect the overall satisfaction scores. However, physi-
cians with prior experience and “frequent” use of telehealth
services reported higher satisfaction scores. Due to a very
small sample size, the domains did not achieve significant cor-
relations with each other; however, PEOU correlated the most
with BI (r=0.52, P=0.09) and SE (r=0.48, P=0.13).

Physician satisfaction survey

All prenatal care providers were invited to fill out a physician
satisfaction survey via institutional emails. Participation was
voluntary. The questionnaire was designed using physician sat-
isfaction questionnaire by Kissi et al [6], and items were modi-
fied to fit the prenatal care construct. The questionnaire com-
prised of constructs PU, PEOU, BI, ATU and SE, with Likert
scale questions.

Patient satisfaction survey

All patients, both low-risk and high-risk, completing at least
one virtual visit and one traditional visit between March 1,
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2020, to June 30, 2020, were invited to participate in a pa-
tient satisfaction survey. Research personnel identified the
virtual care patients through Centricity Perinatal (CPN) data-
base. Health care providers who are part of the patient’s circle
of care would introduce the study either by phone or during
a face-to-face visit. Consenting patients received the surveys
through email with a link to the survey.

Surveys were designed using pre-validated question-
naires for virtual prenatal care and traditional care models by
Pflugeisen et al [7]. The questionnaires were self-administra-
ble and could be completed in less than 15 min.

Satisfaction was measured using Likert scale questions,

CEINNT3

which was divided into the domains; “scheduling”, “technol-
ogy”, “provider” (or interchangeably), “patient”, “personal”
and “general”. The individual domain scores thereby generate
the overall satisfaction scores.

Multiple choice demographic questions will include de-
mographics. Surveys were deidentified to preserve anonymity,

and no other data were collected from physicians or patients.

Statistics

All survey-related data were entered by co-investigator into
Excel sheet. Using SPSS 20 software, the categorical data
were descriptively analyzed and expressed in percentages and
means. Mean scores for each domain for traditional and virtual
visits were compared using the #-paired test. A P value of <
0.05 was considered significant.

Ethical statement

Ethical approval was obtained from the Research and Ethics
Board (REB) at St. Michael’s Hospital (REB 20-118), Uni-
versity of Toronto. All participants were contacted by a person
from their circle of care. The study was introduced by read-
ing out a script, thoroughly explaining the study. Survey links
were provided via email, and the landing page of the survey
included a digital consent. As the questionnaires had questions
on the previous obstetric outcome, social work support was
available. The study was conducted in compliance with the
ethical standards of the responsible institution on human sub-
jects as well as with the Helsinki Declaration.

Results

Patient demographics

A total of 103 women agreed to receive the surveys and 100
women were approached. Three women were not approach-
able due to incorrect contact information. With a response rate
of 53%; 53 women with a mean age of 32.7 years replied to
the survey. Majority participants were Caucasian (49.1%),
with 67.9% seeing the prenatal care provider for the first time.
Around 17 patients had experienced previous poor obstetric
outcomes in the form of miscarriages or stillbirths (Table 1).

64 Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™

Table 1. Demographics of the Participants

Demographics N (%)
Ethnicity
Black 5(09.4)
Caucasian 26 (49.1)
East Asian 9 (17)
South Asian 6 (11.3)
Hispanic/Latino 2 (3.8)
Mediterranean 2 (3.8)
Others 4
First pregnancy with prenatal care provider 36 (67.9)
Work from home/stay at home 22
Working outside/essential job 27 (50.9)
Partnered/married 50 (94.3)
Previous loss
Miscarriage/early pregnancy loss 15 (28.3)
Stillbirth 2(3.8)
Mean age 32.7
Travel distance > 20 km 9(16.9)

The results show that the mean patient satisfaction scores
were significantly higher with traditional visits compared to
virtual visits (4.56 vs. 4.43, P =0.023). Demographics such as
age, ethnicity, distance to travel, working status did not seem
to adversely affect the total satisfaction scores. Its worth not-
ing that women with previous poor obstetric outcome reported
relatively lower satisfaction scores (4.4 vs. 4.0) (Tables 2, 3).

Physicians on the other part, reported an overall satisfac-
tion score of 65.5 (36 - 89) for a maximum of 100. Demo-
graphics such as age, gender did not affect the overall satisfac-
tion scores. Physicians with prior experience and “frequent”
use of telehealth services reported higher satisfaction scores
with telemedicine (Tables 4-6).

Discussion

Telemedicine services in prenatal care

Telemedicine has the potential to reduce health care costs sub-
stantially. For physicians, this could mean lesser utilization
of the space, supporting personnel and time and lower expo-
sure. For patients, this could mean reduced travel costs, work
hours and so forth [3]. The benefits are abstract as the research
is limited for patient-centered outcomes. There can be some
perceived limitations to telehealth, including the inability to
discuss sensitive topics, limited access to resources, cultural
acceptance, etc.

The World Health Organization (WHO) [9] recommends
at least eight contacts during the prenatal period to improve
maternal and perinatal outcomes in low-risk pregnancies.
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Table 2. Mean Likert Scores of Survey Questions and Domains

Mean scores Mean
Domain question Traditional Virtual estimated it cfmfi- P value
visit visit difference dence interval
Scheduling
Ease of scheduling your visits 4.60 4.38 0.212 0.034 - 0.389 0.020*
Frequency with which visits started on time 4.02 3.88 0.135 -0.393-0.393  0.301
Convenience of visit times and dates 4.19 4.37 0.173 -0.362-0.016  0.071
Provider
How well the provider explained her role in your care 4.66 4.62 0.040 -0.132-0.212  0.642
Friendliness/courtesy of provider 4.88 4.76 0.118 0.026 - 0.209 0.013*
Explanations about procedures occurring during your visits 4.52 —
Explanations about how to use the doppler and blood pressure cuff —— 3.91
Degree to which the provider took time to listen to you 4.69 4.57 0.118 -0.038-0.273  0.135
Provider’s concern for your questions and worries 4.65 4.63 0.20 -0.134-0.174  0.799
Personal
Concern for your privacy 4.67 4.73 -0.58 -0.174-0.158  0.322
Sensitivity to your needs 4.62 4.63 -0.19 -0.160-0.121  0.785
Response to concerns made during visits 4.67 4.60 0.77 -0.078-0.231  0.322
Ease of accessing virtual visit provider/obstetrician 4.17 4.21 -0.42 -0.240-0.157  0.674
Technology
Ease of connecting to virtual visits — 4.68
Quality of connection during virtual visits — 4.64
Ease of using blood pressure monitor — 4.26
General
Overall rating of care received traditional/virtual prenatal care 4.73 4.47 0.255 0.061 - 0.448 0.011*
Satisfaction with traditional/virtual visits 4.67 4.24 0.431 0.198 - 0.665 0.001*
Likelihood of recommending traditional/virtual visits 4.64 3.92 0.720 0.375 - 1.065 0.000*
Likelihood of continuing care at St. Michael’s Hospital 4.69 4.53 0.157 0.015-0.299 0.001*

*P < 0.05.

A higher number of visits than this would improve maternal
satisfaction. Fewer visits than these would reduce maternal
satisfaction and increase perinatal mortality, with no effect on
preterm births or small for gestational age (SGA) birth [10].

Table 3. Overall Domain Scores

On March 11, the WHO characterized COVID-19 as a
pandemic. Between March 12 and March 22, every Canadian
province and territory had declared a state of emergency and
tightened the restrictions. In mid-April 2020, public health

Virtual

Mean estimated 95% confi-

Domain score Traditional visits visits difference dence interval P value
Scheduling 4.26 421 0.057 -0.08 -1.97 0.41
Provider 4.72 4.64 0.075 -0.03-0.18 0.175
Personal 4.52 4.52 -0.01 -0.12-1.05 0.85
Overall satisfaction 4.66 431 0.357 0.17-0.53 0.00*
Total mean satisfaction scores
Without technology domain 4.56 4.43 0.129 0.018 - 0.239 0.023
With technology domain 4.56 4.45 0.105 -0.004 - 0.216 0.060*
*P < 0.05.
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Table 4. Individual Domain and Total Scores of Physicians

Mean scores
(maximum 20)

Physicians

Domain questions e G T

PEOU 14 13.0 (5 - 20)
PU 14 12.7 (10 - 15)
ATU 14 13.2 (5 - 20)
BI 14 12.8 (5 - 19)
SE 14 13.6 (9 - 20)
Total 14 65.5 (34 - 89)

PEOU: perceived ease of use; PU: perceived usefulness; Bl: behav-
ioural intention; ATU: actual telemedicine utilization; SE: user satisfac-
tion.

measures, including staying home, physical distancing, and
handwashing, led to a positive change [11]. Non-essential ser-
vices and workplaces remained closed. In the past 6 months,
we have witnessed a change in prenatal care practices, with a
shift towards a virtual care model [12]. There have also been
changes in prenatal screening [13] and diabetes screening [14]
protocols. Although Ontario has gradually started reopening
the province, these changes are likely to remain longer, aim-
ing at a sustainable virtual care model [12, 15]. Furthermore,
the attitudes of women since the COVID-19 pandemic have
changed towards health care [16]. This change warrants ex-
ploring patient beliefs through the lens of pandemic and its
aftereffects.

American College of Obstetricians and Gynecologists
(ACOG) has made recommendations that some of the non-
essential prenatal care can be virtual [17]. The ACOG [17]
guidance states that “OB/Gynes and other prenatal care practi-
tioners should also consider creating a plan to address the pos-
sibility of a decreased health care workforce, potential short-
age of personal protective equipment, limited isolation rooms,

and should maximize the use of telehealth across as many as-
pects of prenatal care as possible”. Though not widely used,
the feasibility of the use of telemedicine has been established,
in the context of counseling for fetal surgeries, ultrasound in-
terpretations, genetic counseling and also the management of
gestational diabetes [18, 19].

With quick adoption and acceptance of virtual care mod-
els, there is also an advocacy for telehealth post COVID-19 [9].
As the health care providers do not routinely integrate this into
prenatal care, the feasibility, dependability, cost-effectiveness,
and the impact on patients and healthcare providers are largely
unknown [12]. A systematic review [20] looking at telehealth
in obstetrics and gynecology also suggested some benefit with
telehealth interventions. However, the studies have not looked
at provider/physician satisfaction.

In our study, we aimed to examine the impact of virtual
prenatal care on patients and physicians. The results show that
the mean patient satisfaction scores were significantly higher
with traditional visits compared to virtual visits. This is in con-
trast from earlier studies by Pflugeisen et al [7, 21], where pa-
tient satisfaction was higher with virtual prenatal care model.
The authors evaluated patient satisfaction with a novel virtual
obstetric care model and reported significantly higher mean
satisfaction scores with the virtual-care model. There were no
differences in perinatal outcomes. The patients, however, were
given a choice between virtual care and traditional model. This
self-selected approach may have introduced potential bias.
Also, the study let the women have an electronic sphygmoma-
nometer and handheld Doppler for self-checking. This may not
be feasible on a larger scale, especially amid pandemics. Nev-
ertheless, our results were consistent with studies evaluating
patient satisfaction in non-pregnant populations [22, 23].

Our results are rather unexpected as one would expect a
generational acceptance of technology given the young prena-
tal population that is being studied. The low scores for virtual
visits despite the ease of no travel, increased access to care,

Table 5. Mean Difference in Total Scores According to Physician Characteristics

Demographic of physicians  Comparison Meal} differ- P value
ence in scores
Age <50vs.>50 10.8 0.12
Telemedicine use Seldom and rare use vs. often and very often use -11.2 0.117
Prior telehealth experience Physicians with prior tele health experience vs. no prior telehealth experience 5.7 0.40
Gender Male vs. female 7.3 0.43
Table 6. Correlations Among Domains, Correlation Coefficient (r) and P value (P)
PEOU PU ATU BI SE
PEOU r=0.26P=0.43 r=0.34,P=0.30 r=0.52, P=0.09 r=0.48,P=0.13
PU r=-0.22,P=0.52 r=-0.5,P=0.117 r=0.33,P=0.31
ATU r=0.33,P=0.31 r=0.28,P=0.39
BI =-0.17,P=0.61
SE

PEOU: perceived ease of use; PU: perceived usefulness; Bl: behavioural intention; ATU: actual telemedicine utilization; SE: user satisfaction.
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decreases wait times, etc., could be because pregnant women
perhaps find traditional visits more reassuring. The face-to-
face contact, listening to the fetal heart rate can be emotion-
ally gratifying to the women. This is more so for women who
experienced prior adverse outcomes. There is also the addi-
tional element of providing non-verbal cues to the physicians
in cases of intimate partner violence, which may not be pos-
sible with virtual visits. Our findings agree with findings from
Liu et al where patients were satisfied with virtual prenatal
care, however indicated a preference for in-person care under
non-pandemic circumstances [24].

Physicians on the other part, reported an overall satisfac-
tion score, though physicians with prior experience reported
higher satisfaction scores. This is consistent with an earlier
study [6] where physicians less familiar with telemedicine ser-
vices were more likely dissatisfied.

Limitations

Although virtual care has not been satisfying to our patients,
the current delivery of telemedicine services has not been
time-tested. Ongoing studies [12, 25] implementing newer,
more structured prenatal framework such as OB Nest [26] will
likely provide insight into further planning and implementa-
tion of obstetric telehealth. Our response rates were low and
may have missed vulnerable populations, especially those with
poor internet access.

Conclusions

Mothers were less satisfied with virtual prenatal care compared
to traditional visits. Telehealth services, especially in vulner-
able patient populations, are likely suboptimal in achieving
patient satisfaction. Emphasis should be laid on the ease of
scheduling visits, and special considerations may be made for
women with previous poor obstetric outcomes.
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