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Abstract:

Objective

We evaluated patient and professional’s experience with virtual antenatal clinic appointments
during the COVID-19 pandemic, to determine satisfaction and enquire into the safety and quality of
care received.

Design, Setting, Population and Methods

A total of 148 women who attended a virtual antenatal clinic appointment at our UK tertiary
obstetric care centre over a two-week period provided feedback (62% response rate). A further 37
health care professionals (HCP) delivering care in the virtual antenatal clinics participated in another
questionnaire study (82% response rate).

Main Outcome Measures and Results

We showed that women were highly satisfied with the virtual clinics, with 86% rating their
experience as good/very good, and this was not associated with any statistically significant
differences in age, ethnicity, number of previous births or pregnancy loss(es) (p>0.05). Even though,
56% preferred face-to-face appointments, 44% either expressed no preference or preferred virtual,
and these preferences were not associated with significant differences in patient demographics
(p>0.05). For HCP, 67% rated their experience of virtual clinics as good/very good; 78% described
their experience as the same or better than face-to-face clinics; 15% preferred virtual clinics and 44%
had no preference. Importantly, 67% found it easy/very easy to adapt to virtual clinics. Over 90% of
HCP agreed virtual clinics should be implemented long-term.

Conclusions

Our study demonstrates high satisfaction with telephone, antenatal clinics during the pandemic,
which supports the transition towards widespread digitalisation of antenatal care, suited to twenty
first century patients and professionals.
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Tweetable abstract:

Virtual antenatal clinics from the UK were highly acceptable to pregnant women and health care

professionals. [110]



43
44

45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61
62
63
64

65
66
67
68
69
70
71

72
73
74

Main body of text:
Introduction

The COVID-19 pandemic presented immense challenges to obstetric departments around the world
and has resulted in increased pressures on the delivery of routine antenatal care. It was
recommended by consensus guidelines that pregnant women should self-isolate and avoid coming
into hospital unless necessary, to avoid contracting COVID-19 [1-3]. Following the pandemic, the
Royal College of Obstetricians and Gynaecologists (RCOG) recommended a minimum of six antenatal
appointments, which was a reduction from the usual eight face-to-face visits. However, this only
accounted for low risk pregnancies, as women at higher risk still required specialist antenatal clinic
appointments. RCOG therefore also advised that telephone or video consultations were safe and
their adoption should be maximised in order to minimise unnecessary contact between patients and

care-providers [4, 5].

Face-to-face antenatal care has long been recognised as the standard of care, because of the
importance of routine screening for blood pressure, and urine assessment, but also to provide
personalised support. However, telemedicine approaches in perinatal care have been implemented
with success [6] and the NHS England’s long-term plan is a digital agenda, aiming to reduce face-to-
face appointments by a third over the next five years [7]. Pflugieson et al. compared virtual and
traditional antenatal appointments and showed that patient satisfaction was significantly higher in
women who received virtual care compared to face-to-face appointments and there was no
difference in preference between telephone or video calls for the virtual clinics [8]. However, during
the COVID-19 pandemic, when the majority of antenatal care was rapidly transformed to virtual care

in the UK, it was unclear how pregnant women felt about this shift in culture.

In addition to the patient experience of virtual clinics, it is also important to consider the clinicians’
perspective. A mixed-methods acceptability study evaluating virtual clinics at the micro, meso and
macro levels found that technical challenges could be prohibitive to staff running virtual clinics [9].
However, when clinical, technical and practical requirements were achieved, staff were satisfied and
felt virtual clinics were safe [9]. Nevertheless, in the setting of a global pandemic, virtual clinics had
to become the new normality for antenatal care, providing the advantage of instilling digitalised

antenatal care into obstetric care systems around the world [10].

The aim of this study was to evaluate patient and health care professional (HCP) satisfaction,
preferences and experiences of virtual antenatal clinic during the COVID-19 pandemic, from a

tertiary obstetric hospital in the UK. [400]
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Methods

In March 2020, the majority of antenatal face-to-face clinic appointments in our regional tertiary
obstetric unit, were transformed to virtual telephone clinic appointments. This included both
general and subspecialist obstetric clinics (maternal medicine, prematurity prevention, diabetes,
hypertension, renal, perinatal mental health, and substance misuse). Telephone consultations were
conducted by either consultants, registrars/junior obstetric doctors, or midwives, and a named
consultant led each clinic. Virtual clinics were performed with access to the electronic medical
records and hospital notes, however patient’s handheld notes were not available. A virtual clinic
proforma was completed for each patient, which outlined the obstetric history, risk factors,
management plan and follow-up. This virtual clinic proforma was included in the hospital notes and
a copy was posted to the women to be included in their handheld notes. The process of setting up

the virtual antenatal clinic at our centre is reported on elsewhere [11].
Patient experience

An anonymised questionnaire was used to evaluate satisfaction with the virtual clinic experience.
The questionnaire was adapted, with consent, from the questionnaire previously validated by
Pflugieson et al. [8]. The full questionnaire can be found in appendix 1. The questionnaire asked
women to rate each question on a Likert scale, from very poor to very good, in relation to the
following domains: scheduling, technology, health care professional rating, patient-orientated
nature, overall rating and preferences. There were 16 Likert scale questions. The questionnaire also
inquired if the women had been asked COVID-19 screening questions during the virtual consultation,
and to denote their preference for either virtual or traditional (In-person) clinic appointments, or if
there was no preference. Study participants were finally asked to outline the benefits of the virtual
clinic and areas of improvement, by free text. The following demographic variables were collected:
age, ethnicity, number of previous births and number of pregnancy losses. See Appendix S2 for the

patient questionnaire.

The questionnaires were collected from women who had a virtual clinic consultation over a two-
week period between Monday 4™ May and Friday 15% May 2020. Prior to this, the virtual clinics had
been well established, having run for a period of one month and there had been multiple quality
improvement cycles to optimise the virtual clinics. Women who attended the following virtual
antenatal clinics were invited to participate in the questionnaire study: General Obstetric, Maternal

Medicine, Prematurity Prevention, and Perinatal Mental Health.

Women were verbally consented to participate in the questionnaire study during the telephone

consultation, and the response was documented on the virtual clinic proforma. Women were given

4
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the choice of providing feedback by telephone or by returning the questionnaire by email. Following
the consultation, an independent staff member who had not conducted the virtual clinic for that
patient sought feedback via email or telephone. Women were assured that participation in this study
was voluntary and would not affect their care. All questionnaire responses were anonymised.
Feedback was collected up to 2 weeks after the consultation had occurred. For non-English speaking
women, a staff member who could speak the required language, mainly Gujurati, Hindi and Urdu,
obtained feedback by translating over the telephone. Given the anonymous nature of the
guestionnaire study, it was possible that the same patient who attended two clinics in the two-week
study period could have provided feedback more than once. However, this would reflect a small

minority of the cohort and patients were asked to provide feedback on only one clinic at a time.

A pilot study was performed to test the questionnaire and acceptability of the study design, and the
guestions were modified as a result, to aid understanding. The pilot questionnaire was completed by

four patients but this feedback was not included in the analysis.
Health care professional experience

Two questionnaires for HCP were designed and trialled, with the first aimed at clinical staff
conducting the virtual antenatal clinics, including doctors, and midwives (HCP survey), and the
second aimed at administrative and clerical staff who were organising the virtual clinics
(administrator survey). The HCP survey included 46 questions evaluating experiences with the virtual
clinics. HCP were asked to rate on a Likert scale how safe, effective, efficient and satisfied they were
with the virtual clinics and how this compared to their experience of face-to-face clinics. There were
also questions enquiring into the benefits and consequences of virtual clinics, and their opinions on
how well the virtual clinics had been implemented at this centre. Finally, HCP were asked to give
their preference for virtual or face-to-face appointments. Health care professionals were surveyed
over a 2-week period in July 2020 and were asked to comment on their experiences from the

preceding two months.

The administrator survey consisted of 26 questions which enquired into their experiences of running
and coordinating the virtual clinics, how this compared to face-to-face clinics and whether they felt

the virtual clinic system was effective.

The two surveys were tested on a pilot population of 4 individuals and the questionnaires were
adapted accordingly. A list of health care professionals and administrators who had undertaken

virtual clinics in the preceding four weeks was compiled by the study team. The questionnaire was
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sent out via email using Survey monkey. All questionnaire responses were anonymous. See Appendix

S3 for the HCP questionnaire.
Ethics

This study was registered as a service evaluation and quality improvement project with the local

audit department (Reference number: 10560a).
Statistical analysis

Descriptive statistics were performed for each question in excel. The Mann Whitney U and ANOVA
tests were used to compare demographics between responses to the virtual clinic experience. Data
was inputted into excel and statistical analysis was performed in Graphpad Prism. Level of statistical

significance was set at p<0.05.
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Results
Patient experience of virtual antenatal clinics

In the two-week period evaluated, 268 women had a virtual consultation and a further 45 women
did not attend or cancelled their virtual clinic appointment. Of the 268, 28 women did not consent to
participate in the study. Of the 240 women who were seen in virtual clinic and consented to
providing feedback, 148 completed and returned the questionnaire, resulting in a 62% response rate

(see flowchart in Appendix S1).
Demographics

Of those women who completed the questionnaire, mean age was 31 years (SD 5.829). The majority
of women were Caucasian (78.5%), 20% were South Asian and 1.5% were other ethnic group. The
majority of women were multipara (89.5) and 10.5% of women were primipara. Also, the majority of
women had no previous pregnancy loss (67%) and 33% had one or more self-reported previous

pregnancy loss (miscarriage, ectopic or molar pregnancy).
Quantitative analysis-Descriptive

Satisfaction with the virtual clinic appointment was rated as good/very good by 86% of women
(Figure 1) and 82% were very likely/likely to recommend a virtual clinic appointment based on their
experience (Figure 1a). Also, 96% of women rated the overall quality of the virtual clinic

appointment, excluding the technology component as 6 out of 10 or more (Figure 1b).

Table 1 shows the questions asked in the study questionnaire about their experience of virtual clinic
(adapted from Pflugieson et al. [8]] and the mean score out of five with the standard deviation

provided.

Of those surveyed, 38% remembered being asked COVID-19 screening questions, and 12% could not
remember being asked, leaving 50% who were not asked COVID-19 screening questions during the
virtual clinic appointment. Fortunately, almost all women (97%) said the consultation felt private to
them. When participants were asked to select between virtual and face-to-face appointments, 25%
preferred virtual, 10% had no preference while 9% said it was dependent on other factors such as
the ongoing pandemic, giving a total of 44% of women who would be happy with virtual

appointments. However, 56% of respondents still preferred face-to-face appointments.

Statistical analysis
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There were no statistically significant differences between virtual clinic satisfaction rating and age,
ethnicity, number of previous births, or number of previous pregnancy losses (p>0.05). There were
also no statistically significant differences between preference for clinic type i.e. virtual or face-to-
face with age, ethnicity, number of previous births, or number of previous pregnancy losses

(p>0.05).
Summary of free text responses

Women were asked to denote the best parts of the virtual clinic experience. The key benefits
highlighted were convenience, avoiding travel, being able to stay at home and stay safe. Patients
also said that the communication from their doctor was good and the doctors took time to listen to
them, were friendly and gave good explanations. A few women expressed initial concern about the

concept of a virtual clinic but were happy with the experience once they had tried it.

In terms of areas for improvement, a lot of women said they would not change anything. However,
the main improvement suggested was that the virtual clinic consultations should be at the specific
time given. Some women felt they should have been given a choice whether they wanted a face-to-

face or virtual appointment.

Of the minority of women who were dissatisfied with their virtual clinic consultation, rating the
consultation as very poor or poor, the main issues raised were around the doctor not knowing them
and their history well, and wanting a face-to-face appointment because of their individual
circumstances, for example in order to physically examine them. Timing of the clinic appointment
was also a common issue, in terms of having their telephone consultation later than the expected

time.
Health care professional’s experience of virtual antenatal clinics
Demographics

A total of 37 staff members completed the questionnaires, of which 27 completed the HCP survey

and 10 completed the administrators survey; this was an 82% response rate overall.

Of the 27 HCP who completed the HCP survey, 38% were consultants, 38% were registrars, 16%
were junior doctors, and 4% were midwives. In terms of obstetric experience, 33% had more than 21
years, 19% had 11-20 years’ experience and 26% had less than 10 years obstetric experience. Among
these HCP, 11% were undertaking virtual clinics remotely (from home), 33% were non-patient facing
(undertaking virtual clinics full-time in the hospital) and 56% were undertaking both virtual clinics

and patient facing roles. Over half of the HCP (54%) had done more than 30 virtual consultations in
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the study period, 11% had done 11-30 virtual consultations while 23% had done fewer than 10

consultations.
Quantitative analysis-descriptive

In terms of health care professional’s experience of the virtual antenatal clinics, 67% had a
good/very good experience of virtual clinics and 78% described their experience as the same or
better than face-to-face clinics. Although 74% of clinicians received no training, 67% felt it was very
easy/easy to adapt to the virtual clinics. Nonetheless, 56% felt training would have been helpful/very
helpful. Seventy-eight percent felt the quality of connection was good/very good during the virtual

clinics.

Health care professionals were also asked to rate how safe and effective they found the virtual
antenatal clinics for patients. The majority felt virtual clinics were safe (82%), 100% felt virtual clinics
were effective at delivering on high quality patient care, and 89% perceived the care received by
patients to be better or comparable to face-to-face appointments, in spite of the COVID-19
pandemic. Furthermore, the majority felt it was easy to generate a management plan for patients
from virtual clinics (67%), and this was the same or better compared to face-to-face clinics (70%).

Finally, 56% felt it was easier or just as easy to seek advice or a second opinion in virtual clinics.

Although 74% perceived virtual clinics took longer than face-to-face appointments, 63% felt virtual
clinics were as or more efficient than face-to-face clinics overall. Within each 4 to 4.5-hour clinic
period, 70% of HCP could review on average 5-8 patients in a virtual clinic while 22% could consult
with more than 9 patients. Importantly, 93% felt virtual clinics should be implemented in the long-
term. In terms of whether clinicians would rather conduct virtual or face-to-face appointment, 44%

gave no preference, 15% preferred virtual clinics and 27% preferred face-to-face appointments.

HCPs were asked to rate the most important benefits of virtual antenatal clinics and they ranked
highly patient convenience, environmentally friendly and perceived cost-effectiveness. Further
benefits, which ranked highly include the improved efficiency of virtual clinics, the staff convenience

and the patient centred approach (Figure 2).

The principal barriers ranked highly by HCP which would limit the implementation of virtual clinics
included the unavoidable need for face-to-face appointments in certain cases, limitations with
technology, difficulties embedding the virtual clinics into the systems and process, and the

adaptation required by clerical and clinical teams alike (Figure 3).

Summary of free text responses
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In the free test responses, key themes from the HCP that arose were that the virtual clinics reduced
unnecessary visits to the hospital for patients and allowed low-risk pregnancies to be managed
safely from the patient’s own home. Many felt patient compliance was better with fewer ‘did not
attend’ appointments, and the clinics were considered to be patient-centred, with good continuity of
care. A concern raised was around a reduction in the training for junior doctors in virtual clinics
compared to face-to-face clinics, however others felt team cohesion was better and they were able
to discuss more cases with senior colleagues during the virtual clinics, so the experiences were

varied.
Administrators experience of virtual antenatal clinics

Of the clerical staff who submitted a questionnaire response regarding their experience of
coordinating the virtual antenatal clinics, 70% found it easy/very easy to schedule the virtual clinic
appointments for patients. Although 50% felt the virtual clinics took more time to complete the
clinic outcomes for patients, a further 20% felt the time spent was comparable to face-to-face clinics.
All (100%) felt the care received by patients was the same or better with the virtual clinics compared
to the face-to-face appointments and 80% felt virtual clinics were safe for patients. Of these, 80%
rated their experience of virtual clinics as good/very good, and 80% said the virtual clinics in their
current format would be feasible for the future, and should be implemented long-term. Finally, 60%
had no preference for virtual or face-to-face clinics and 90% found it easy or very easy to adapt to

the virtual clinics.

Administrators ranked highly the same benefits and barriers to virtual antenatal clinics as the HCPs;
convenience, efficiency, environmentally friendly nature, and cost-effectiveness were ranked highly
as benefits of virtual clinics. The largest denoted barriers included difficulties with the technology,
adaptation for clerical and clinical staff, and the inevitable need for some patients to have face-to-

face appointments.

10
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Discussion

Main findings

We demonstrated that women were highly satisfied with all aspects of their virtual clinic experience
and that this did not differ with age, ethnicity, previous pregnancies or previous pregnancy losses.
Although 56% of women in our study would prefer a face-to-face clinic appointment, it is positive
that 44% preferred virtual clinics or had no preference. We also showed that HCP and administrative
staff were highly satisfied with virtual antenatal clinics, and felt they were at least comparable to

face-to-face appointments, in terms of safety, care received, efficiency and experience.
Interpretation

The COVID-19 pandemic has provided a much-needed opportunity to digitalise antenatal care; over
88% of pregnant women own a smart phone [12] and commonly seek knowledge from online
sources [13]. E-Health has been shown to confer benefits to lifestyle and mental health outcomes for
pregnant women, who report that e-health interventions are convenient and acceptable [14].
Hence, there is scope to increasingly integrate virtual and telemedicine approaches, to bring

antenatal care into the twenty first century [15].

Our finding that virtual antenatal clinics were acceptable to patients is supported by Pflugieson et al.
[8] who showed high satisfaction with virtual care but acknowledged that women should ideally be
offered a choice in their antenatal care modality because of the unique benefits received from
patient-centred, face-to-face contact with a health care professional. During the COVID-19
pandemic, Aziz et al., similarly reported on the importance of combining face-to-face and
telemedicine approaches, for high risk pregnancies [6]. Holcomb et al. showed similarly high patient
satisfaction with audio only virtual antenatal care during the COVID-19 pandemic [16]. They
demonstrated that 99% of women felt their needs were met with virtual care, and compliance with
virtual clinics was significantly higher than in-person appointments; 88% compared to 82% attended
their appointment (p<0.001). Overall, women in this study preferred a combination of virtual and

face-to-face antenatal care which supports the findings from our study.

Similarly, the high professional satisfaction with virtual care reported in our study, can be explained
by the minimal technical issues experienced, because telephone rather than video consultations
were implemented in our centre. Additionally, there was good integration between clinical and
administrative teams to ensure the clinics ran efficiently and meant satisfaction from both teams
was high. The finding that our virtual clinics were perceived to take longer is not supported by other
studies (9, 16] and may be explained by inexperience or apprehension around needing to adapt to

the new clinic experience, which is recognised as a significant challenge for health care

11
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professionals; staff were asked to transition to a completely new way of working without training
beforehand [9]. However, given virtual clinics were considered to be more efficient than face-to-face
appointments, this would suggest time was saved elsewhere. The majority of staff surveyed were in
support of training for virtual clinics, which is not routinely part of the curriculum, and we anticipate

this would further improve efficiency, satisfaction and ease of adaptation to virtual clinics.

The benefits of virtual clinics are widely reported to include the environmentally friendly nature,
patient-centred approach and opportunity to build better rapport between patient and
professionals. Furthermore, the challenges presented, such as inability to examine, can be overcome
with video consultations [17]. Therefore, the benefits, combined with the high satisfaction reported
here demonstrate the importance of integrating virtual clinics into obstetric care services in the

longer-term, to align with the NHS digital long-term plan [7].
Strengths and limitations

We achieved a 62% questionnaire response rate for women who received a virtual clinic
consultation and 82% response rate for the professionals surveyed in a large UK tertiary obstetric
care centre during the study period. Limitations of the study include its cross-sectional nature, as we
only evaluated satisfaction over a two-week period and collection of the feedback was retrospective.
There was also risk of selection bias in terms of the population of women who chose to complete the
study questionnaire. We were unable to compare virtual clinic experiences directly with face-to-face
care because of the pandemic, but as the lockdown restrictions ease, this is an area we will be
evaluating moving forward to assess the long-term feasibility of virtual antenatal clinics. It is
important to note that a minority of our cohort were primipara women, and the majority had no
previous pregnancy loss, which reflects a lower risk population and may partly account for the high
satisfaction with virtual compared to face-to-face consultations. Furthermore, this questionnaire was
only designed to evaluate preferences and further work needs to focus on safety, cost-effectiveness,
maternal and fetal outcomes of virtual care compared to face-to-face antenatal clinics. Finally, it
must be acknowledged that satisfaction was not one hundred per cent and for a minority of patients
and professionals, virtual care and clinics were not acceptable. In these instances, a combination of
virtual and face-to-face care would be a necessary approach, which aligns with the consensus

viewpoint for antenatal care services.
Conclusion

We have shown that despite rapid transformation and implementation of virtual antenatal clinics

during the COVID-9 pandemic, patient and professional satisfaction with this service was very high.
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The virtual antenatal clinics have been widely accepted by women regardless of sociodemographic
differences, which supports feasibility of the virtual clinics moving forward. Our study supports
integration of virtual antenatal clinics alongside face-to-face delivery of care as and where
appropriate, to ensure delivery of patient-centred care. Further telemedicine strategies which aim to

personalise care for pregnant women warrant further exploration.
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