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Abstract

Background: Integrating telehealth in an obstetric care model is important to prepare for possible infection outbreaks that
require socia distancing and limit in-person consultations. To ensure the successful implementation of obstetric telehealth in
Hong Kong, it is essential to understand and address pregnant women'’s concerns.

Objective: This study aimed to assess pregnant women'’s attitudes, concerns, and perceptions regarding telehealth obstetric
clinic servicesin Hong Kong.

Methods: We conducted a prospective cross-sectional questionnaire study at Queen Mary Hospital between November 2021
and August 2022. Utilizing a5-point rating scale, the questionnaire aimed to capture pregnant women's preferences, expectations,
feasibility perceptions, and privacy concernsrelated to tel ehealth clinic services. We used statistical analyses, including chi-square
tests and multinomial logistic regression, to compare questionnaire responses and investigate the association between advancing
gestation and attitudes toward telehealth clinics.

Results: The study included 664 participants distributed across different pregnancy stages. 269 (40.5%) before 18 gestational
weeks, 198 (29.8%) between 24 and 31 weeks, and 197 (29.7%) after delivery. Among them, 49.8% (329/664) favored face-to-face
consultations over telehealth clinics, and only 7.3% (48/664) believed the opposite. Additionally, 24.2% (161/664) agreed that
telehealth clinics should be launched for obstetric services. However, the overall preference for telehealth clinics was <20% for
routine prenatal checkups (81/664, 12.2%) and addressing pregnancy-related concerns, such asvaginal bleeding (76/664, 11.5%),
vaginal discharge (128/664, 19.4%), reduced fetal movement (64/664, 9.7%), uterine contractions (62/664, 9.4%), and suspected
leakage of amniotic fluid (54/664, 8.2%). Conversely, 76.4% (507/664) preferred tel ehealth clinicsto in-person visitsfor prenatal
education talks, prenatal and postpartum exercise, and addressing breastfeeding problems. Participants were more comfortable
with tel ehealth clinic tasksfor taskslike explaining pregnancy exam results (418/664, 63.1%), self-administering urinary dipsticks
at home (373/664, 56.4%), medical history-taking (341/664, 51.5%), and self-monitoring blood pressure using an electronic
machine (282/664, 42.8%). %). During the postpartum period, compared to before 18 weeks of gestation, significantly more
participants agreed that telehealth clinics could be an option for assessing physical symptoms such as vagina bleeding (aOR
2.105, 95% CI 1.448-3.059), reduced fetal movement (aOR 1.575, 95% CI 1.058-2.345), uterine contractions (aOR 2.906, 95%
Cl 1.945-4.342), suspected |eakage of amniotic fluid (aOR 2.609, 95% Cl 1.721-3.954), fever (aOR 1.526, 95% CI 1.109-2.100),
and flu-like symptoms (aOR 1.412, 95% CI 1.030-1.936). They were also more confident with measuring the symphysis-fundal
height, arranging further investigations, and making diagnoses with the doctor viathetelehealth clinic. The main perceived public
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health advantage of telehealth clinics was the shorter traveling and waiting time (526/664, 79.2%), while the main concern was
legal issues from wrong diagnosis and treatment (511/664, 77.4%).

Conclusions: Face-to-face consultation remained the preferred mode of consultation among the participants. However, tel ehealth
clinics could be an aternative for services that do not require physical examination or contact. An increased acceptance of and
confidence in telehealth was found with advancing gestation and after delivery. Enforcing stricter laws and guidelines could
facilitate the implementation of telehealth clinics and increase confidence in their use among pregnant women for obstetric care.

(J Med Internet Res 2023;25:e46663) doi: 10.2196/46663
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Introduction

Rapidly evolving innovations in technology have enabled
efficient and effective communication across the world in
numerousways. Thisevolution hasdramatically revol utionized
the delivery of medical care. During the COVID-19 pandemic,
the sudden need to reduce disease transmission accel erated the
transformation of health care servicesfrom traditional in-person
consultations to innovative telehealth delivery [1]. Telehealth
isdefined asthe use of digital technology to remotely distribute
and facilitate health-related services in an interactive manner

[2].

Telehealth has been used in obstetrics to provide prenatal care,
maternal and fetal medicine consultationswith theinterpretation
of ultrasound videos or images for fetal anomalies, and genetic
counseling [3]. Telemedicine clinics integrated into routine
clinical practice could reduce the number of in-person clinical
visits, increase patient satisfaction, and decrease prenatal stress
without altering other maternal and fetal outcomes [4]. Studies
have shown telehealth clinicsfor prenatal care can lead to higher
patient satisfaction [5], improved patient confidence in
self-monitoring [6], and cost savings [7]. The potential use of
telehealth for providing obstetric care in Hong Kong has not
been explored. Therefore, it is important to address patients
concerns to facilitate its smooth implementation in this field.
Accordingly, this questionnaire study aimed to investigate
pregnant women's attitudes, expectations, acceptance, and
conception of potential limitationsrelated to theimplementation
of telehealth obstetric clinical servicesin Hong Kong.

Methods

Overview

This was a prospective cross-sectional questionnaire study
carried out at Queen Mary Hospital, Hong Kong. The hospital
provides in-person tertiary specialist care for general obstetric
and gynecological issues, as well as high-risk pregnancies. It
does not currently offer any telehealth obstetric clinics.
Regarding standard prenatal care, all pregnant women receive
routine prenatal blood tests, Down syndrome screening, a
midtrimester morphology scan, a75-gram oral glucosetolerance
test, and group B streptococcus screening with advancing
gestations. Women attend the prenatal clinics at regular
intervals, where maternal and fetal well-being is assessed
through activities such as blood pressure measurement, urine
dipstick tests for protein and glucose, measurement of
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symphysis-fundal height, and checking the fetal heartbeat using
a handheld Doppler machine.

In this study, pregnant and postpartum women were identified
by research assistants in the prenatal clinic and postpartum
wards, respectively. Eligible participants were aged 18 years or
older in their first pregnancy or after their first delivery.
Multiparous women were excluded from recruitment due to
their prior experiencewith prenatal care, which could potentially
lead to differing perceptions and expectations of telehealth in
prenatal care. The questionnaire, available in both English and
Chinese, was designed by the study team. The participantswere
required to provide informed consent before answering the
guestionnaire. They were given the option to complete the
guestionnairein either physical or digital format, based on their
preference. The questionnaire was anonymous, and pretesting
was conducted with pregnant women to ensure that the questions
were easily comprehensible. The questionnaire was provided
to the participants at various stages of pregnancy: before 18
gestational weeks during their initial prenatal visit, between 24
and 31 gestational weeks during the standard 75-gram oral
glucose tolerance test, and after delivery.

Ethics Approval

This study received ethical approval from the Institutional
Review Board of the University of Hong Kong/Hospital
Authority Hong Kong West Cluster (UW21-418). All enrolled
participants gave informed consent. The study data were
anonymous.

Statistical Analysis

We collected basic demographics including maternal age,
education level, ethnicity, socioeconomic status, previous
experience with and frequency of using any format of
telecommuni cation, and experiences and frequency of attending
telehealth clinics. We investigated participants' preferences for
telehedth clinic services, expectations regarding the
implementation of telehealth clinics, perceptions of the
feasibility and limitations associated with adopting telehealth
clinics, and their privacy concerns. The 5-point rating scale was
used accordingly for the required sections. To allow for a4.5%
margin of error at a95% Cl, asample size of 500 was required.
We aimed to enroll roughly equal proportions of participants
inthe predetermined gestational groups. Statistical analysiswas
performed using SPSS Statistics software (version 26.0; IBM
Corp). Demographic characteristics and questionnaire responses
were presented as mean and SD or n and percentage (%). A
comparison of questionnaire responses between prenatal and
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postpartum participants was performed using the chi-square
test. Ordinal logistic regression analyses were performed to
investigate the associ ation between gestational age and attitudes
toward telehealth clinicsfor outcomes on a5-point rating scale.
Multinomial logistic regression analyses were conducted for
categorical outcomes. Covariates (education level, monthly
household income, and previous experience with
videoconferencing apps) wereincluded in themodel for adjusted
odds ratios (aORs). P<.05 was considered statistically
significant.

Results

Participant | nformation

Between November 6, 2021, and August 12, 2022, a total of
670 women were recruited from the clinic and completed the
questionnaire. Among them, 6 women were excluded due to
having more than 50% of their data missing, leaving 664
participantsfor thefinal analysis. 269 (40.5%) before 18 weeks
of gestation, 198 (29.8%) between 24 and 31 weeks, and 197
(29.7%) after delivery. Multimedia Appendix 1 contains the
participants' basic demographic information. The mgjority of
the participants were Chinese (622/664, 93.7%), between 31
and 40 years old (476/664, 71.7%), and educated to atertiary
level or above (535/664, 80.6%). Moreover, 93.1% (618/664)
had previous experience with videoconferencing apps, and
74.7% (496/664) had heard of telehealth clinics before the
guestionnaire. However, only 9% (60/664) had attended a
telehealth clinic before.

Preferences Regar ding Telehealth Clinic Services

Almost half (329/664, 49.8%) of the participants thought
face-to-face consultations were better than telehealth clinics,
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and only 7.3% (48/664) agreed vice-versa (Table 1). The
participants did not show apreference for telehealth clinics over
in-person consultationsfor routine prenatal checkupsand certain
clinical issues, including vaginal bleeding, vagina discharge,
skin itchiness, reduced fetal movement, uterine contractions,
suspected leakage of amniotic fluid, and fever. As gestation
advanced (from before 18 weeks to between 24 and 31 weeks)
and after delivery, an increasing number of participants began
to consider telehealth clinics as a viable option for assessing
the aforementioned conditions, although the overall acceptance
was still low, at 12.2% (81/664) for routine prenatal checkups,
11.5% (76/664) for vagina bleeding, 19.4% (128/664) for
vaginal discharge, 9.7% (64/664) for reduced fetal movement,
9.4% (62/664) for uterine contractions, and 8.2% (54/664) for
suspected leakage of amniotic fluid. In contrast, telehealth
clinicswere deemed to be an acceptable aternative for prenatal
educational talks, prenatal and postpartum exercise classes, and
addressing breastfeeding issues when compared to traditional
face-to-face visits.

The perceived benefits of telehealth clinics included shorter
traveling and waiting times, the possibility of overseas
consultations, reduced risk of contracting infectious diseases,
improved accessibility, and lower costs. However, the most
prevalent concern regarding tel ehealth clinics was the potential
for errorsor delaysin diagnosis (488/664, 73.8%), followed by
challenges with obtaining medication prescriptions (430/664,
65.2%), limited interactive engagement with medical
professional s (392/664, 59.3%), privacy issueslinked to network
security (390/664, 58.8%), discomfort related to exposing
private body parts (369/664, 55.7%), and technical problems
(304/664, 45.9%).
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Table 1. Participants preferences regarding telehealth clinics®
Questions Overall (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31 Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n (%) combined vs
postpartum
(P vaue)
In general, do you think telehealth clinics are better than face-to-face clinics? .82
Telehedthclinicis 48 (7.3) 17 (6.3) 15(7.6) 16 (8.2)
better
Face-to-face clinic 329 (49.8) 134 (50) 100 (50.5) 95 (48.7)
is better
To what extent do you prefer telehealth clinics over face-to-face clinicsfor the following situations?
Routine prenatal checkup .36
Absolutely 81(12.2) 36 (13.4) 21(10.6) 24 (12.3)
prefer/prefer
Not preferat 479 (72.4) 196 (72.9) 148 (74.7) 135 (69.2)
all/not prefer
Prenatal exercise class 43
Absolutely 338 (50.9) 139 (51.7) 98 (49.5) 101 (51.3)
prefer/prefer
Not prefer at =~ 154 (23.2) 54 (20.1) 60 (30.3) 40 (20.3)
al/not prefer
Prenatal educational talk (eg, breastfeeding or gestational diabetes counseling) .63
Absolutely 507 (76.4) 202 (75.1) 158 (79.8) 147 (74.6)
prefer/prefer
Not preferat 56 (8.4) 22(8.2) 18(9.1) 16 (8.1)
all/not prefer
Postpartum exercise class .09
Absolutely 350 (53.2) 138 (51.9) 101 (51.8) 111 (56.3)
prefer/prefer
Not prefer at =~ 142 (21.6) 57 (21.4) 53(27.2) 32(16.2)
al/not prefer
Vaginal bleeding <.001
Absolutely 76 (11.5) 24(9) 18(9.1) 34 (17.3)
prefer/prefer
Not preferat 497 (75.2) 209 (78.3) 163 (82.7) 125 (63.5)
all/not prefer
Vaginal discharge .58
Absolutely 128 (19.4) 51(19.2) 36 (18.4) 41 (20.8)
prefer/prefer
Not preferat 375 (56.9) 149 (56) 120 (61.2) 106 (53.8)
al/not prefer
Skin itchiness 24
Absolutely 199 (30.2) 77 (28.9) 56 (28.6) 66 (33.5)
prefer/prefer
Not preferat 273 (41.4) 122 (45.9) 79 (40.3) 72 (36.5)
all/not prefer
Reduced fetal movement .02
Absolutely 64 (9.7) 17 (6.4) 19 (9.6) 28(14.2)
prefer/prefer
Not preferat 514 (77.8) 218 (81.6) 155 (78.7) 141 (71.6)
al/not prefer

https://www.jmir.org/2023/1/e46663

RenderX

JMed Internet Res 2023 | vol. 25 | e46663 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Cheung et al
Questions Overal (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31 Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n (%) combined vs
postpartum
(P value)

Uterine contractions <.001
Absolutely 62 (9.4) 11 (4.1 16 (8.1) 35(17.8)
prefer/prefer
Not preferat 523 (79.1) 231 (86.5) 162 (82.2) 130 (66)
al/not prefer

Suspected leakage of amniotic fluid <.001
Absolutely 54 (8.2) 10 (3.8) 14(7.2) 30 (15.2)
prefer/prefer
Not preferat 535 (81.3) 232(87.2) 165 (84.6) 138(70.1)
all/not prefer

Fever .02
Absolutely 181 (27.4) 65 (24.3) 48 (24.4) 68 (34.5)
prefer/prefer
Not prefer at 318 (48.1) 133 (49.8) 103 (52.3) 82 (41.6)
al/not prefer

Flu-like symptoms 14
Absolutely 236 (35.7) 93(34.8) 63(32) 80 (40.6)
prefer/prefer
Not preferat 238 (36) 101 (37.8) 76 (38.6) 61 (31)
all/not prefer

Breastfeeding issues 21
Absolutely 326 (49.4) 131 (49.2) 101 (51.3) 94 (47.7)
prefer/prefer
Not prefer at 162 (24.5) 61 (22.9) 44 (22.3) 57 (28.9)
al/not prefer

Which of the following factors may encourage you to attend a telehealth clinic instead of a face-to-face clinic?

L ower cost .30
Totally 297 (44.9) 113 (42.4) 88 (44.7) 96 (48.7)
agree/agree
Totally dis- 158 (23.9) 74 (27.6) 44 (22.3) 40 (20.3)
agree/disagree

Shorter traveling and waiting time 42
Totally 525 (79.1) 213 (79.2) 158 (79.8) 154 (78.2)
agree/agree
Totally dis- 39(5.9) 21(7.8) 9(4.5) 9(4.6)
agree/disagree

Higher accessibility as anyone with internet can accessit .62
Totally 399 (60.4) 159 (59.6) 116 (58.9) 124 (62.9)
agree/agree
Totally dis- 77 (11.6) 33(12.4) 24 (12.2) 20 (10.2)
agree/disagree

Lower risk of infection with physical distancing .35
Totaly 421 (63.5) 168 (62.7) 128 (64.6) 125 (63.5)
agree/agree
Totaly diss 73 (11) 35(13.1) 21 (10.6) 17 (8.6)
agree/disagree

Over seas consultation with international experts possible .84
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Questions Overal (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31 Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n (%) combined vs
postpartum
(P value)
Totally 444 (66.9) 180 (66.9) 129 (65.2) 135 (68.5)
agree/agree
Totaly dis- 64 (9.6) 27 (10) 19(9.6) 18(9.1)
agree/disagree
Which of the following factor s may discour age you from attending a telehealth clinic?

Privacy issuesrelated to exposing private parts during consultation .18
Totaly 369 (55.7) 148 (55.2) 110 (55.6) 111 (56.6)
agree/agree
Totaly dis- 135 (20.4) 64 (23.9) 39 (19.7) 32 (16.3)
agree/disagree

Privacy issuesrelated to network safety .28
Totally 390 (58.8) 158 (58.7) 111 (56.1) 121 (61.7)
agree/agree
Totally dis- 104 (15.7) 47 (17.5) 33(16.7) 24 (12.2)
agree/disagree

Difficulty getting medication .27
Totally 430 (65.2) 185 (68.8) 122 (62.6) 123 (62.8)
agree/agree
Totally diss 84 (12.7) 36 (13.4) 26 (13.3) 22 (11.2)
agree/disagree

Lack of interactive efficiency with medical professionals .99
Totally 392 (59.3) 161 (60.1) 115 (58.1) 116 (59.5)
agree/agree
Totally dis- 80 (12.1) 32(11.9) 25 (12.6) 23(11.8)
agree/disagree

Risk of errorsor delay in diagnosis .66
Totally 488 (73.8) 202 (75.4) 146 (74.1) 140 (71.4)
agree/agree
Totally diss  46(7) 20 (7.5) 11 (5.6) 15(7.7)
agree/disagree

Technical problems (eg, unstable network) .98
Totally 304 (45.9) 121 (45) 94 (47.5) 89 (45.4)
agree/agree
Totally dis- 156 (23.5) 64 (23.8) 46 (23.2) 46 (23.5)
agree/disagree

8Chi-square test was performed after removing missing data for each factor.

Expectations Regar ding the Implementation of
Telehealth Clinics

Only 24.2% (161/664) of the participants agreed that telehealth
clinics should be launched for obstetric services (Table 2). The
majority (577/664, 88.1%) preferred live video to web-based
text and chat (47/664, 7.2%) or audio (31/664, 4.7%)
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consultations. The expected public health benefits of telehealth
clinicswere reduced waiting and traveling times; reduced spread
of infectious diseases; reduced workload for medical
professionals; increased speed of making diagnoses, referrals,
and providing treatment; and higher accessibility to medical
services.
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Questions Overal Prenatal <18 Prenatal between 24 Postpartum (n=197), n (%) Prenatal combined
(N=664), n (%) weeks(n=269), and 31 weeks Vs postpartum (P
n (%) (n=198), n (%) value)
Do you think telehealth clinics should be launched for obstetric services? .82
Totally agree/agree 161 (24.2) 64 (23.8) 52 (26.3) 45 (22.8)
Totally disagree/disagree 237(35.7) 102 (37.9) 65 (32.8) 70 (35.5)
Which of the following format would you prefer for telehealth clinics? .53
Live video consultation 577 (88.1) 235 (88) 171(89.1) 171(87.2)
Live audio consultation 31(4.7) 13 (4.9) 6(3.1) 12 (6.1)
Web-based text chat (textand 47 (7.2) 19(7.1) 15 (7.8) 13 (6.6)
images)
To what extent do you think the implementation of telehealth clinicswill bring the following public health benefits?
Lessworkload for medical professionals .33
Totally agree/agree 357 (53.8) 141 (52.4) 116 (58.6) 100 (50.8)
Totally disagree/disagree 118 (17.8) 54 (20.1) 31(15.7) 33(16.8)
Higher accessibility of medical services .18
Totally agree/agree 314 (47.3) 123 (45.7) 87 (43.9) 104 (52.8)
Totally disagree/disagree 128 (19.3) 57 (21.2) 38(19.2) 33(16.8)
Increased speed of diagnoses, referrals, and treatment .03
Totally agree/agree 330 (49.7) 132 (49.1) 85 (42.9) 113 (57.4)
Totally disagree/disagree 127 (19.1) 60 (22.3) 37(18.7) 30(15.2)
Decreased waiting and travel times .98
Totally agree/agree 526 (79.2) 210(78.1) 161 (81.3) 155 (78.7)
Totally disagree/disagree 33(5) 14 (5.2 9(4.5) 10(5.1)
Reduced spread of infectious disease (eg, COVID-19) .64
Totally agree/agree 514 (77.4) 208 (77.3) 157 (79.3) 149 (75.6)
Totally disagree/disagree 39 (5.9) 17 (6.3) 8(4) 14 (7.2)

8Chi-square test was performed after removing missing data for each factor.

Feasibility and Limitations of Telehealth Clinics

The participants’ perceptions regarding the acceptability of
transitioning from the conventional prenatal care model to a
telehealth clinic are shown in Table 3. They expressed a high
level of comfort with several aspects, including discussing
investigation results, conducting urinary dipstick tests at home,
participating in history-taking, self-measuring blood pressure
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with electronic devices, and providing personal information for
identity verification. However, they were less confident when
it came to self-administering rectal and vagina swabs under
supervision, conducting physical examinations, measuring
symphysis-fundal height under supervision, arranging further
investigations, listening to fetal heartbeats using a hand-held
Doppler machine, and making diagnoses.
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Table 3. Participants’ perceptions about the feasibility and limitations of telehealth clinics®.
Questions Overal (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31  Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n combined vs
(%) postpartum
(P vaue)
To what extent do you score your confidence in performing the following procedures via telehealth clinic?

Collecting patients' personal information and verifying identity .03
Very confi- 273 (41.2) 118 (43.9) 85 (42.9) 70(35.9)
dent/confident
Totally unconfi- 145 (21.9) 61 (22.7) 29 (14.6) 55(28.2)
dent/unconfident

Medical history-taking .003
Very confi- 341 (51.5) 143 (53.2) 117 (59.1) 81 (41.5)
dent/confident
Totally unconfi- 104 (15.7) 44 (16.4) 20(10.1) 40 (20.5)
dent/unconfident

Conducting physical examinations 77
Very confi- 60 (9.1) 22(8.2) 18(9.1) 20(10.3)
dent/confident
Totally unconfi- 431 (65.2) 178 (66.2) 129 (65.2) 124 (63.9)
dent/unconfident

Arranging further investigations (eg, X-ray, microbial tests, blood tests) .24
Very confi- 131 (19.8) 48 (17.9) 40 (20.3) 43 (22.1)
dent/confident
Totally unconfi- 365 (55.3) 157 (58.6) 110 (55.8) 98 (50.3)
dent/unconfident

Making and confirming diagnoses with the doctor .06
Very confi- 124 (18.8) 50 (18.7) 28 (14.1) 46 (23.6)
dent/confident
Totally unconfi- 272 (41.2) 128 (47.9) 75 (37.9) 69 (35.4)
dent/unconfident

Measuring blood pressure with an electronic device at home (resultswill beinterpreted by the doctor) .55
Very confi- 282 (42.8) 116 (43.4) 86 (43.4) 80 (41.2)
dent/confident
Totally unconfi- 156 (23.7) 70 (26.2) 43 (21.7) 43 (22.2)
dent/unconfident

Performing urinary dipstick tests (resultswill beinterpreted by the doctor) .24
Very confi- 373 (56.4) 153 (57.1) 118 (59.6) 102 (52.3)
dent/confident
Totally unconfi- 104 (15.7) 44 (16.4) 30(15.2) 30(15.4)
dent/unconfident

Measuring the size of the uterususing a measuring tape at home (supervised by thedoctor during telehealth clinic consul- .06

tation)
Very confi- 123 (18.6) 43 (16) 35(17.7) 45 (23.1)
dent/confident
Totally unconfi- 390 (58.9) 176 (65.4) 112 (56.6) 102 (52.3)
dent/unconfident

Listening to the fetal heartbeat using a hand-held Doppler machine at home (supervised by the doctor during telehealth .30

clinic consultation)

Very confi-
dent/confident

180 (27.2)

65 (24.2)

54 (27.3) 61 (31.3)
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Questions Overdl (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31  Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n combined vs
(%) postpartum
(P value)
Totally unconfi- 293 (44.3) 134 (49.8) 79 (39.9) 80 (41)

dent/unconfident

Self-administering swabsin therectum and lower vagina at home (supervised by the doctor during telehealth cliniccon- .12

sultation)
Very confi- 82 (12.4) 29 (10.8) 21 (10.6) 32(16.4)
dent/confident
Totally unconfi- 461 (69.6) 198 (73.6) 132 (66.7) 131(7.2)
dent/unconfident

Discussing investigation results (eg, Down syndrome screening, oral glucose tolerance test) 41
Very confi- 418 (63.1) 176 (65.4) 126 (63.6) 116 (59.5)
dent/confident
Totally unconfi- 107 (16.2) 46 (17.1) 28(14.1) 33(16.9)

dent/unconfident

&Chi-square test was performed after removing missing data for each factor.

Privacy And Medicolegal Per spectives Regarding
Telehealth Clinics

Half (336/664, 50.8%) of the participants believed that the
current laws and guidelineswere insufficient to protect patients
rights (Table 4). A significant proportion of the participants
were worried about legal issues stemming from wrongful
diagnosis and treatment (511/664, 77.4%), inappropriate use of
the telehealth consultation records (464/664, 70.1%), and lesking
of persona information (401/664, 60.6%). Moreover, 47.1%

https://www.jmir.org/2023/1/e46663

(312/664) agreed the consultation should be recorded by the
patients, and 58.2% (385/664) expected a written record
following atelehealth consultation. The majority of participants
agreed that new legislation should be established to govern the
protection of confidentiality (531/664, 80.2%), acquisition of
consent (541/664, 81.7%), and storage of medical records
(522/664, 78.9%). More participants demonstrated confidence
in the implementation of telehealth clinics when accompanied
by the enforcement of stricter laws and guidelines.
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Table 4. Participants perceptions of privacy and medicolegal issues surrounding telehealth clinics®

Questions Overal (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31  Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n combined vs
(%) postpartum
(P vaue)
Do you think current laws and guidelines are sufficient to protect a patient’srights when using a telehealth clinic? .08
Totally agree/agree 83 (12.6) 34 (12.6) 21(10.7) 28 (14.4)
Totally disagree /dis- 336 (50.8) 150 (55.8) 100 (50.8) 86 (44.1)
agree
When using telehealth clinics, how worried are you about facing the following scenarios?
L eakage of personal information and verifying patient’sidentity A1
Veryworried/wor- 401 (60.6) 171 (63.6) 112 (56.6) 118 (60.5)
ried
Totally not wor- 93 (14) 46 (17.1) 27 (13.6) 20(10.3)
ried/not worried
Inappropriate use of the telehealth consultation record (eg, for marketing) .01
Very worried/wor- 464 (70.1) 201 (74.7) 139 (70.2) 124 (63.6)
ried
Totally not wor- 72 (10.9) 31(11.5) 21(10.6) 20(10.3)
ried/not worried
Legal issues arising from misdiagnosis and wrong treatment provided in the telehealth clinic .04
Veryworriediwor- 511 (77.4) 213 (79.8) 154 (77.8) 144 (73.8)
ried
Totally not wor-  35(5.3) 16 (6) 12 (6.1) 7 (3.6)

ried/not worried

Do you think that more new legislation should beintroduced on the following issues with the implementation of telehealth

clinics?

Confidentiality of personal data <.001
Totally 531 (80.2) 228 (84.8) 164 (82.8) 139 (71.3)
agree/agree
Totally dis- 28 (4.2) 9(3.3) 9(4.5) 10(5.1)
agree/disagree

Obtaining consent for recording the telehealth consultation <.001
Totally 541 (81.7) 235 (87.4) 164 (82.8) 142 (72.8)
agree/agree
Totally dis- 21(3.2) 4(1.5) 8(4) 9(4.6)
agree/disagree

Stor age of videos from the telehealth consultation <.001
Totally 522 (78.9) 226 (84) 160 (80.8) 136 (69.7)
agree/agree
Totally dis- 30 (4.5 10(3.7) 8(4) 12 (6.2)
agree/disagree

Do you think telehealth consultations should be recorded by pregnant women? .82

Totally agree/agree 312 (47.1) 120 (44.6) 102 (51.5) 90 (46.2)

Totally disagree/dis- 161 (24.3) 74 (27.5) 41 (20.7) 46 (23.6)

agree

Do you think the telehealth consultation should berecorded by the doctors as part of the medical record? .30

Totally agree/agree 232 (35.0) 81(30.1) 74 (37.4) 77 (39.5)

Totally disagree/dis- 227 (34.3) 104 (38.7) 61 (30.8) 62 (31.8)

agree

Do you think awritten record of the consultation should be provided to the patient? .78
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Questions Overdl (N=664), n (%) Prenatal <18 weeks(n=269), Prenatal between 24 and 31  Postpartum Prenatal
n (%) weeks (n=198), n (%) (n=197), n combined vs
(%) postpartum
(P value)
Totally agreelagree 385 (58.2) 147 (54.6) 123 (62.4) 115 (59)
Totally disagree/dis- 91 (13.8) 44 (16.4) 23(11.7) 24 (12.3)
agree
Would your confidencein the successful implementation of telehealth clinicsbe enhanced with the enforcement of stricter laws .97
and guidelines?
Totally agree/agree 363 (54.8) 141 (52.4) 114 (57.6) 108 (55.4)
Totally disagree/dis- 74 (11.2) 34 (12.6) 19 (9.6) 21 (10.8)

agree

8Chi-square test was performed after removing missing data for each factor.

Per ceptions of and Confidencein Telehealth Clinics
Across Gestations and After Delivery

Table 5 demonstrates how participants’ perceptions of and
confidencelevelsregarding telehealth clinics evolved in relation
to prenatal issues and procedures as pregnancy progresses and
after childbirth. The acceptance of attending telehealth clinics
increased with the experience of pregnancy and delivery. During

asvagina bleeding (aOR 2.105, 95% CI 1.448-3.059), reduced
fetal movement (aOR 1.575, 95% Cl 1.058-2.345), uterine
contractions (aOR 2.906, 95% Cl 1.945-4.342), suspected
leakage of amniotic fluid (aOR 2.609, 95% CI 1.721-3.954),
fever (aOR 1.526, 95% CI 1.109-2.100), and flu-like symptoms
(a0OR 1.412, 95% CI 1.030-1.936). In addition, their confidence
levels grew when it came to tasks like measuring the
symphysis-fundal height, arranging further investigations, and

the postpartum period, compared to before 18 weeks of
gestation, significantly more participants agreed that tel ehealth
clinicscould be an option for assessing physical symptoms such

making diagnoses with the doctor via the telehealth clinic.
However, they exhibited lower confidence levels when it came
to medical history-taking.

Table 5. Comparison between participants' prenatal and postpartum status and attitudes toward telehealth clinics.

Items Pvaue  ynadjusted OR? (95% CI) Pvaue  Adjusted OR (95% CI)°
Prefer telehealth clinic over face-to-face clinic
Vaginal bleeding <.001 2.288 (1.592-3.289) <.001 2.105 (1.448-3.059)
Reduced fetal movement .008 1.670 (1.140-2.445) .03 1.575 (1.058-2.345)
Uterine contractions <.001 2.933(1.997-4.309) <.001 2.906 (1.945-4.342)
Suspected leakage of amniotic fluid <.001 2.718 (1.821-4.056) <.001 2.609 (1.721-3.954)
Fever .008 1.525 (1.116-2.084) .009 1.526 (1.109-2.100)
Flu-like symptoms .049 1.361 (1.001-1.852) .03 1.412 (1.030-1.936)
Feel confident performing the following proceduresvia telehealth clinic
Medical history-taking <.001 0.579 (0.423-0.794) 01 0.634 (0.459-0.876)
Arranging further investigations (eg, X-ray, mi- .11 1.298 (0.944-1.785) .048 1.390 (1.004-1.924)
crobial tests, blood tests)
Making and confirming diagnoses with the .02 1.456 (1.065-1.991) .02 1.478 (1.075-2.033)
doctor
Measuring the size of the uterususingameasur- .02 1.475 (1.068-2.038) .01 1.529 (1.100-2.126)

ing tape by pregnant women at home (supervised
by the doctor during telehealth clinic consulta-
tion)

80R: odds ratio.
bAdj usted for education level, monthly household income, and previous experience with video conferencing apps.
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Discussion

Principal Results

In this study, we found that pregnant women preferred a
face-to-face visit (329/664, 49.8%) to atelehealth consultation
(48/664, 7.3%). Telehealth clinics were less favored by the
participants for physical complaints and routine prenatal care,
but they were deemed adesirable option for prenatal educational
talks, disclosure of investigation results, postpartum exercise
classes, and discussing breastfeeding problems. With advancing
gestation and after delivery, we found an increasing acceptance
of and confidence in telehedth for tackling certain
pregnhancy-related physical symptomsand prenatal procedures.
The perceived advantages of telehealth clinicswere saving time
for waiting and transportation, making international
consultations feasible, and reducing exposure to infectious
diseases. However, the risk of making awrong diagnosis, lack
of interactive efficiency, barriers to obtaining medication
prescriptions, exposure of private parts, and wrongful disclosure
or misuse of persona information were the main concerns
regarding telehealth clinics. Only 24.2% (161/664) of the
participants agreed that telehealth clinics should be launched
for obstetric services. Participantsal so felt that enforcing stricter
laws and guidelines could facilitate the implementation of
telehealth clinics and increase confidence in its use among
pregnant women.

Interpretation and Implications

Modern technology enables the prompt distribution of
information. There is an expectation that cutting-edge
technology can be incorporated into conventional health care
to assist in patient care and reduce the need for unnecessary
in-person visits. During the COVID-19 pandemic, theimperative
to maintain public health without interrupting essential services
prompted the exploration and implementation of telehealth. In
this context, we examined thewillingnessto transition traditional
in-person prenatal care to telehealth clinics, gauging
participants confidence in conducting routine prenatal
procedures a home. Automated devices designed for
self-monitoring of blood pressure have been validated for use
during pregnancy [8]. While women can measure
symphysis-fundal height themselves, it isworth noting that this
method may yield higher intraobserver variations and readings
compared to measurements taken by midwives [9]. The
feasibility of fetal heart monitoring with a Doppler machine at
home has been explored, particularly for identifying fetuses at
risk of congenital heart block in pregnant women with anti-Ro
antibodies [10,11]. Self-sampling for group B streptococcus
screening has also proven to be achievable[12]. A prenatal care
model was proposed for restructuring prenatal visits while still
delivering essentia services. Physical visits were essential for
specific appointments, including early pregnancy examinations,
fetal viability and dating, a morphology scan at 19 weeks,
screening for gestational diabetes and anemia at 28 weeks,
pertussis vaccination, group B streptococcus screening and
confirming fetal presentation at 36 weeks, conducting cervical
assessments, and discussing postterm management at 39 weeks.
In between these critical in-person visits, atotal of 5 telehealth
visitswere conducted to monitor maternal vitals and fetal heart

https://www.jmir.org/2023/1/e46663
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rate, as well as address any questions [1]. A randomized
controlled trial conducted at a single center found that
incorporating telehealth visits alongside fewer physical
consultations (8 physical visits and 6 telehealth visits) led to
higher patient satisfaction and lower prenatal stress compared
to standard conventional prenatal care (12 physical visits).
Notably, this shift did not compromise maternal and neonatal
outcomes [4].

Another large-scal e study examined the application of telehealth
in obstetric services in Australia, comparing conventional
physical visits to integrated visits. Among women receiving
integrated care, only 3 physical visits were needed for low-risk
cases and 5 for high-risk cases. Approximately 50% of the
consultations were replaced by telehealth visits, and there was
no significant difference in the incidence of fetal growth
restriction, preeclampsia, gestational diabetes, and stillbirth
between both groups [13].

Nulliparous women in their first and early stages of pregnancy
often experience anxiety and lack confidencein self-monitoring,
examinations, and managing minor pregnancy concerns. We
aimed to understand how different pregnancy experiences
influence perceptions of telehealth clinics. As gestation
progressed and after delivery, the participants became more
familiar with prenatal visit procedures and grew more confident
in handling their pregnancies. Thus, they were more open to
the idea of telehealth consultations as an option for prenatal
monitoring and addressing minor concerns, such as measuring
symphysis-fundal height, addressing vaginal bleeding, or
monitoring reduced fetal movement. Overall, participants who
experienced telehealth clinics reported high satisfaction [5,14].
The acceptance of various prenatal programs varied among the
participants, and they were generally more comfortable with
telecommunication for services that did not require physical
examinations or direct contact, such as educational talks,
exercise classes, and addressing breastfeeding concerns. It is
important to acknowledge that telehealth clinics cannot
completely replace conventional prenatal care, and flexibility
should be maintained for women who desire face-to-face
consultations.

Understanding patients’ concernsiscrucial to customizing care
and ensuring the successful implementation of telehealth.
Common barriers and anxieties revolve around doctor-patient
relationships, the inability to conduct physical examinations,
the quality of care, patient confidentiality, cybersecurity, legal
and regulatory considerations, and the roles of both clinicians
and patients [15]. To address these concerns, there are
international and local ethical guidelines available to guide
service providers and protect patients' rights [16,17]. In short,
the same principles and standards of care that protect patients
during in-person consultations equally apply to telemedicine.
Telemedicine should be conducted through a structured and
organized platform by adequately trained doctors. Obtaining
informed consent is essential to outline the objectives and
limitations of telemedicine, as well as to address issues of
confidentiality and data protection. Consultation should include
appropriate  evaluation and treatment, with proper
documentation. Moreover, efforts should be made to maintain
the doctor-patient relationship to the greatest extent possible.
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Strengths and Limitations

The magjor strength of this study liesin its comparison between
women in the antepartum and postpartum periods, shedding
light on potential changes in perception and confidence over
time. However, this study has several limitations to consider.

First, this study may not have captured the views of the views
of ethnic minoritized groups, as the data collection was
conducted in Chinese and English, potentially excluding those
who do not read those languages. In addition, approximately
80% (535/664) of the participants had a higher level of
education, which could affect the generaizability of our
findings.

Second, the perspectives of multiparouswomen, who have prior
pregnancy and birthing experiences, might differ from those of
nulliparous women. However, we decided to solely evaluate
nulliparous women to minimize heterogeneity. Additionally,
the postpartum group in our study could provide someinsights
into the views of multiparous women.

Third, this study did not explore the potential influence of
pregnancy complications on participants perceptions of
telehealth. Women who experience such pregnancy
complications might prefer traditional face-to-face consultations.
Finally, the participants did not actually experience an obstetric
telehealth clinic, which could have positively influenced their
perception and acceptance afterward. Our next step could
involve an eval uation study to gather their views and satisfaction
after attending atelehealth clinic.

Obstetric care is unique because it requires frequent and close
monitoring during pregnancy to detect asymptomatic disease
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early and improve pregnancy outcomes. For example,
monitoring blood pressure and urine protein levelshel ps screen
for preeclampsia, and monitoring blood glucose levels is
essential for women with gestational diabetes. However, factors
such as COVID-19 vaccine hesitancy, concerns about
COVID-19—~elated complications, and uncertainties about the
long-term impact of vaccines or infections on the fetus may
lead pregnant individuals to isolate themselves and avoid
seeking medical help [18]. In such situations, telehealth could
be anideal model to facilitate prenatal care, ensuring that women
can access necessary care even when they are hesitant to seek
in-person care.

Conclusion

While face-to-face consultations remained the preferred mode
of care, telehealth clinics could be an aternative for services
that do not require physical examination or contact. Notably,
acceptance of and confidence in telehealth grew as pregnancy
progressed and after delivery.

To prepare for future unforeseeable infection outbreaks, there
is a pressing urgency to incorporate telehealth in the obstetric
caremodel . Various stakehol ders and government bodies should
invest in and develop a comprehensive telehealth system as a
supplementary health care service. Enforcing stricter laws and
guidelines can facilitate the implementation of telehealth clinics
and increase pregnant women'’s confidence in using them for
obstetric care. Thisis acrucial step in laying the groundwork
for addressing potential disruptionsto face-to-face servicesand
ensuring continuity of care provision should isolation and social
distancing measures become necessary in the future.
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