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ABSTRACT
Background  Preoperative risk factor identification 
and optimisation are widely accepted as the gold 
standard of care for elective surgery and are essential 
for reducing morbidity and mortality. COVID-19 public 
health restrictions required a careful balance between 
ensuring best medical practices and maintaining safety by 
minimising patient face-to-face attendance in the hospital. 
Based on the successful implementation of telemedicine 
(TM) in other medical specialties and its feasibility in 
the preoperative context, this study aimed to develop, 
implement and evaluate a high-quality virtual preoperative 
anaesthetic assessment process.
Methods  The three-step model for improvement was 
used. The specific, measurable, actionable, relevant, 
time aim (step 1) and measures for improvement 
(step 2) were defined at the onset of the project. The 
plan–do–study–act tool was used for the structured 
implementation of improvement interventions (step 
3) in three phases. Data relating to virtual and in-
person referrals, assessments, did-not-attend (DNA) 
rate, consultation time, day of surgery delays and 
cancellations, and service-user and provider experience 
surveys were recorded prospectively.
Results  A total of 2805 patients were assessed 
in the preoperative anaesthetic assessment clinic 
between July 2020 and March 2021. The mean rate of 
virtual preoperative assessments was 50% (SD ±10) 
(1390/2805). 0.1% (30/2805) were inappropriately 
referred on the alternative pathway. The DNA rate was 
0.4% (8/1398) and 3% (43/1458) for virtual and in-person 
pathways, respectively. The mean consultation times for 
virtual and in-person attendance were 19 (SD ±7) and 
31 (SD ±13) min, respectively. There were five same-
day surgery cancellations and one delay due to medical 
reasons. When asked about their experience with the 
virtual assessment, both service users and providers 
reported high satisfaction, minimal technical difficulties 
and shared concerns about limited opportunities for 
physical examination.
Conclusion  This is one of the first implementational 
studies to comprehensively outline the feasibility of 
TM in preoperative anaesthetic assessment during 
COVID-19.

INTRODUCTION
Problem description
Morbidity and inpatient mortality after non-
cardiac surgery are currently estimated to 
be 16.8% and 0.5%%–1.5%, respectively.1 
Additionally, patients who survive postoper-
ative complications commonly experience 
functional limitations and reduced long-term 
survival.2–4 The identification and optimisa-
tion of preoperative risk factors during preop-
erative assessment (PA) process are essential 
for reducing morbidity and mortality and 
therefore are widely accepted as the gold 
standard of care for elective surgery.5 6 During 
the COVD-19 pandemic restrictions, the 
curtailment of traditional face-to-face model 
of PA delivery led to exploration of telemed-
icine (TM).

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Preoperative identification and optimisation of risk 
factors are essential for reducing surgical mor-
bidity and mortality. The COVID-19 restrictions 
for in-person hospital attendance require careful 
balance between ensuring best medical practices 
and maintaining safety by minimising face-to-face 
consultations.

WHAT THIS STUDY ADDS
	⇒ This 9-month prospective project demonstrates a 
successful development, implementation and eval-
uation of a high-quality telemedical preoperative 
anaesthetic assessment pathway. It defines criteria 
for patient selection, referral, evaluation and escala-
tion to in-person consultation.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The results of this study support future sustainabil-
ity and scalability of telemedicine for preoperative 
anaesthetic assessment during COVID-19 pandemic 
and beyond.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7840-3860
http://dx.doi.org/10.1136/bmjoq-2022-001959
http://dx.doi.org/10.1136/bmjoq-2022-001959
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjoq-2022-001959&domain=pdf&date_stamp=2022-010-10
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The Coombe Women and Infants University Hospital, 
Dublin, is a tertiary referral maternal and gynaecological 
centre with over 7700 deliveries and 8700 elective and 
emergency inpatient surgeries in 2019.7 Over 95% of all 
elective surgical admissions were preassessed in-person at 
the preoperative anaesthetic assessment clinic (PAAC) in 
2019, with day of surgery admissions of >98% (national 
target>75%), did-not-attend (DNA) rate of <1% and day 
of surgery delays and cancellations of <1%.8 With the 
outbreak of the COVID-19 pandemic, PAAC was required 
to continue the provision of safe and effective services 
within the constraints of on-going public health restric-
tions that demanded a minimisation of in-person atten-
dances. This quality improvement project (QIP) explored 
virtual consultations as an alternative form of PA.

Available knowledge
TM has existed for decades and is well established in 
medical specialities such as emergency medicine; diabetic 
care; mental health; pain clinics; cardiovascular, respi-
rator and gastrointestinal care; paediatrics; and cancer 
care.9–12

In 2004, Wong et al reported the use of TM exclusively 
in preoperative evaluation.13 Current published data 
outline two types of technology and clinic set-ups. In 
the facilitated virtual visit (FVV) type, applicable mainly 
for patients in rural areas or as part of transcontinental 
research, two separate video-consultation clinics are 
connected through a videoconferencing link.13–21

In the second type, the video consultations are 
conducted through patients’ personal digital devices 
(smartphones, personal computer and tablets) in non-
clinical locations.22–27

Previous studies mainly enrolled adult subjects. 
However, two studies described the application of tele-
medical preassessment in paediatric populations, and one 
did so in obstetric populations.14 27 28 Patients were sched-
uled for oral and maxillofacial surgery in three studies 
and for head and neck procedures in one study.17–19 24 
Mullen-Fortino et al expanded the focus to other surgical 
specialities.23

A limited number of studies have consistently compared 
the accuracy of video and in-person assessments and 
exams. In a retrospective study, Wood et al reported that 
98% of virtually assessed patients had a sufficient medical 
and physical examination and that 95.9% had a sufficient 
diagnosis and treatment plan.19 In a similar study, Rollert 
et al maintained that 100% of patients were assessed 
correctly and underwent uneventful general anaes-
thesia.18 In one of the largest randomised studies to date, 
155 patients were randomly assigned a face-to-face or 
virtual PA. The latter group experienced accurate exam-
inations and superior documentation with a reported 
98% concordance between the virtual and in-person 
lung and heart exam findings.17 Additionally, Wong et al 
reported better airway examinations as a result of the illu-
mination from the camera in virtual PA.13 All four studies 
were designed as FVV. Only one case report described a 

successful use of a patient’s smartphone for airway exam-
ination to facilitate further treatment.24

Evidence suggests improved resource use and theatre 
efficacy through enhanced access, while the rate of 
theatre cancellations remains similar to the one reported 
for in-person PA.17 22 23 26 29 30 Improved time efficiency has 
been reported with shorter consultation and saved travel 
times.23 31 32

Cost reduction with virtual PA has been demonstrated 
for both patients and hospitals.31 From an organisational 
perspective, the amount saved as a result of telemedical 
assessment and the elimination of in-office attendance 
was significant, even after accounting for the initial invest-
ment for equipment.19

In the first published study on TM for PA, satisfaction 
was high for patients, anaesthetists who performed the 
consultation and their colleagues who cared for the 
patients in theatre.13 Later studies present similar results 
with satisfaction and perceived efficacy as high as 98% 
and 95%, respectively.15 17 20 23 26 31 When surveyed after 
surgery, 97% of patients preferred virtual PA.29 This high 
satisfaction level was independent of travel distance, 
American Society of Anaesthesiologists Physical Status 
score, duration of surgery and even dissatisfaction with 
anaesthesia. The reported high level of provider satis-
faction was based on the ability to obtain history, discuss 
anticipated problems and provide instructions.17 Three 
studies report notable dissatisfaction related to limited 
internet access, poor email usage and concerns with 
data security.25 33 34 In a recent randomised controlled 
trial, comparing in-person and telephone PA, Gibas et al 
demonstrate no significant difference in patient anxiety 
level before and after the consultation in both groups.35

Rationale
The rationale for this project was to reduce in-person 
PAAC attendance during COVID-19 restrictions while 
maintaining a high-quality, effective and safe virtual PA 
process. PA is defined as a formal consultation by an anaes-
thetist, typically conducted days or weeks prior to surgery 
and in outpatient PAAC.36 ‘Virtual assessment’ is defined 
as either conducted by phone or video. ‘In-person’ assess-
ment is conducted face-to-face either as a ‘walk-in’ (on 
the day of surgical visit) or by ‘appointment’ (on a sepa-
rate hospital visit exclusively for the purpose of PA).

A new pathway was introduced as an alternative to the 
existing in-person assessment for eligible patients. Once 
surgery was decided, the patients were screened at the 
obstetrics and gynaecology outpatient clinics for suit-
ability for virtual assessment pathway. The obstetric and 
gynaecology teams were trained to use a specific decision 
tool to assign patients to either virtual or in-person PA.

‘High-quality’ was considered in the context of the six 
dimensions of healthcare quality.37

Specific aim
To serve a more practical purpose, a specific aim was 
defined using the specific, measurable, actionable, 
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relevant, time (SMART) framework.38 The SMART aim 
was as follows: over 95% of all obstetric and gynaecology 
patients, suitable for virtual assessment, would be identi-
fied, referred and assessed through this pathway between 
July 2020 and March 2021.

METHODS
Context
To ensure a complete analysis of all relevant contextual 
factors in this project, the model for understanding 
improvement in quality (MUSIQ) framework was used.39

PAAC as a microsystem has a strong record of providing 
high-quality, safe and patient-centred perioperative care. 
The multidisciplinary quality improvement (QI) team (7 
consultant anaesthetists, 16 trainees, a fellow in periop-
erative medicine, a clinical nurse manager, a staff nurse 
and a clerical support person) had attended various 
training forums and had completed several QIPs prior 
commencing this initiative.

Strong senior management commitment to TM initia-
tives and well-established governance structures to guide, 
support and oversee improvement efforts were identi-
fied as important organisational factors for this QIP. The 
project also aligned with the hospital mission to deliver 
‘excellence in the care of women and their babies’.7

While MUSIQ identifies external factors and trig-
gers as only ‘indirectly’ influencing the success of QI, 
these factors played a central role in driving the project 
forward.39 Before COVID-19, video anaesthetic consul-
tations had been considered a possible alternative but 
had gained no external support. The pandemic cata-
pulted TM to its current place. National and local 
governing bodies actively encouraged the implementa-
tion of virtual consultations by providing resources, staff 
teaching and training, software and equipment. As such, 
the public health restrictions, coupled with external 
and local support, played a direct role in this project’s 
success, negating many previously reported challenges 
to improving quality, especially ‘convincing people that 
there is a relevant problem and that the chosen solution 
is the right one’.40

Interventions
The model for improvement was the main method used 
in this project because it is well adapted for the dynamic 
nature of healthcare and helps the mind conceptualise 
these complexities with three focused questions.41

Once the SMART aim was selected, a flowchart (see 
‘Flowchart’, online supplemental material 4) and a 
driver diagram (see ‘Driver diagram’, online supple-
mental material 3) were used to visually display the local 
PA process in three stages: referral from gynaecology or 
antenatal outpatient departments, assessment in PAAC 
and uneventful surgery in operating theatre (OT). The 
flowchart and driver diagram were also used as sources 
of ideas for interventions. Each intervention was assessed 

according to the Template for Intervention Description 
and Replication guide.42

Study of the interventions
Once the opportunities for change interventions were 
identified and discussed by the team, they were intro-
duced into practice through small-scale tests called the 
plan–do–study–act (PDSA) cycles. Data and knowledge 
accumulated through one series of PDSA cycles gener-
ated new, more refined ideas, which instigated a new 
series of PDSA cycles. Therefore, the change interven-
tions that started in one phase were often refined in the 
next through ‘ramps of PDSA cycles’. The following inter-
ventions took place in the respected three phases of the 
project:

	► Phase 0 (preinnovation), March–June 2020.
QI team formation and evolution through previously 
described stages.43

Team meetings for idea brainstorming.
Literature review.

	► Phase I (innovation), July–September 2020.
Stakeholder identification trough power-influence 
grid. Individual interviews and focus group discus-
sions were conducted.
Decision-making (DM) tools for obstetrics (see 
‘Decision-making obstetrics’, online supplemental 
material 2) and gynaecology (see ‘Decision-making 
gynaecology’, online supplemental material 1) 
enabled surgeons to screen patients for TM suitability 
and facilitated subsequent assignment on the appro-
priate pathway. In general, patients with no significant 
history of medical-related, surgical-related, obstetric-
related or anaesthetic-related problems and/or 
conditions, body mass index (BMI) of ≤40, age ≤65 
(gynaecology), major surgery and no language barrier 
were considered suitable for virtual assessment.
Development and introduction of hospital ‘virtual 
consultation’ guide for anaesthetists, including a 
protocol for the video airway examination. The 
consent process was aligned with the hospital General 
Data Protection Regulation requirements.
Written and video information for patients was 
designed for the hospital website. A link to this infor-
mation was emailed to patients to prepare them for 
the upcoming consultation, including the airway 
examination.
Hardware, software and infrastructure upgrade to 
meet the practical needs and legal requirements.

	► Phase II (pilot), October–December 2020. Video 
consultations were initially introduced for a small 
number of patients and gradually replaced the phone 
assessments.
Staff training with the new video platform.
A list of common technological troubleshootings was 
created to aid improved consultations.

	► Phase III (spread), January 2021–March 2021. In this 
phase, the new video pathway became the preferred 
virtual assessment mode due to the possibility to 

https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
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examine the airway. Phone assessments were consid-
ered only when there was a problem with the video 
platform or internet access or for patient preference.
A 24-item online service user experience survey was 
included in the invite email to all video-assessed 
patients between 1 February and 31 March 2021 (full 
list of questions and patients’ responses could be 
found in ‘Video anaesthetic clinic–patients survey’, 
online supplemental material 6). Using binary scale 
answers or Likert scale answers of 3–5 points, it aimed 
to assess patient perceptions in six domains: patient 
category, technical quality, readiness for video consul-
tation, affective experience, perceived efficacy and 
patient preference.
An 18-item online service provider experience survey 
was distributed via email in the first 10 days of April 
2020 to the 18 anaesthetists who conducted video 
consultations in PAAC (full list of questions and 
doctors’ responses could be found in ‘Video anaes-
thetic clinic–doctors survey’, online supplemental 
material 5). The following five domains were assessed 
using either binary or 5-point Likert scale-level of 
anaesthetic experience, estimated number of inde-
pendently performed video consultations, technical 
quality, familiarity with the clinic guide for video 
consultations, degree of support received, affective 
experience and perceived efficacy.

Measures
The three measure types, their role in the project and 
specific measurements are listed in table 1:

Analysis
Microsoft Excel V.16.43 and Socscistatistics software (​
www.socscistatistics.com) were used to record and analyse 
quantitative and qualitative data in traditional para-
metric and non-parametric methods. Means and SD were 
reported unless outliers were identified, in which case 
medians (IQR) were reported. Comparisons were made 
with a χ2 test for two unpaired samples, and p values of 
<0.05 were considered statistically significant.

Qualitative methods such as group and individual inter-
views with doctors, nurses and patients; Gemba walks; and 
surveys were employed to gain insight into and generate 
hypotheses about the causative or moderating forces in the 
QIP, including how they contribute to actual improvement.

RESULTS
Outcome measures
Number of patients assessed in each pathway and their evolution 
over time
A total of 2805 patients were assessed in PAAC between 
July 2020 and March 2021. 1,390/2,805 attended the 
virtual pathway, which accounts for 50% (±10) of all cases.

Table 1  Measures (outcome, process and balance) and measurements

Measure Measurements

Outcome measures (aligned with the 
aim and monitored for the duration of 
the project)
Source of data: hospital electronic 
booking system

	► Primary referrals.
Percentage of suitable patients identified, referred and assessed weekly through the 
virtual pathway.

	► Secondary referrals.
Percentage of patients incorrectly referred to PAAC through the virtual pathway but 
requiring an additional in-person assessment due to medical-related, anaesthetic-
related or surgical-related issues.
Percentage of patients unnecessarily referred for in-person assessments but having 
no contraindications for virtual PA.

Process measures (reflecting factors 
in the system that might cause 
unplanned variation in the outcome 
throughout the project)

	► Number of patients not referred to PAAC was recorded manually and reported 
monthly by the OT manager and CNM2 based on the number of patients who arrived 
in OT without PA.

	► Number of patients who were referred to and received an appointment for PA 
consultation but DNA for each pathway was extracted from the hospital electronic 
system weekly.

	► Number of patients whose surgeries were delayed or cancelled due to incomplete 
PA was recorded manually by the CNM2

Balance measures (not directly 
related to the aim and occurred 
when changes designed to improve 
one part of the system introduced 
unwanted changes elsewhere, that is, 
time, staff and resources allocation 
and satisfaction)

	► Service user and provider experience surveys.
	► Cost-effectiveness analysis.
	► Mean time for virtual and in-person consultations was measured during the last 
4 weeks of the project.

	► PAAC capacity use was expressed as actual activity (number of patients assessed 
per day) and theoretical (maximum) capacity (number of new and return patients 
PAAC can assess per day provided all agreed rules and assumptions are adhered to 
in terms of clinic times, staff rostering, equipment, etc).45

CNM2, clinical nurse manager; DNA, did not attend; OT, operating theatre; PA, preoperative assessment; PAAC, preanaesthetic assessment 
clinic.

https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
https://dx.doi.org/10.1136/bmjoq-2022-001959
www.socscistatistics.com
www.socscistatistics.com
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Both pathways were further split into two forms. The 
ratio between in-person attendance on the day of surgical 
outpatient visit (walk in) and scheduled primary appoint-
ment on a different day remained stable for the duration 
of the project with 46% (650/1415) and 52% (737/1415), 
respectively. In contrast, the virtual assessment gradually 
transitioned from 100% phone to 87% video platform 
over time.

The run chart in figure  1 illustrates the contextual 
elements and their interaction with the interventions 
over time.

The run chart in figure 2 focuses on the weekly varia-
tion in percentage of virtually assessed patients between 
July 2020 and March 2021 with a median rate of 49% 

(IQR 42–54). The two trends are circled in red (weeks 
35–39, 2020, and weeks 8–12, 2021)

Secondary referrals
Of the referred patients, 0.1% (38/2805) could have been 
referred through the alternative pathway (secondary 
appointments). Ten patients had no contraindications 
precluding them from virtual assessment but chose 
in-person attendance regardless. The remaining 28 virtu-
ally referred patients required secondary appointments 
for in-person assessments due to issues identified from 
the medical records or during the virtual consultation. 
The reasons for these secondary in-person consultations 
were medical condition(s) (14/28), anaesthetic-related 

Figure 1  Run chart of preoperative assessment over time, run chart. The run chart presents 15 months of PAAC attendance 
both pre-implementation and postimplementation of the virtual pathway. PAAC, preoperative anaesthetic assessment clinic; 
QIP, quality improvement project.

Figure 2  Run chart of virtual assessment attendance by week. The two trends, circled in red, are suggestive of special cause 
variation in the virtual assessment attendance during these weeks. PAAC, preanaesthetic assessment clinic.
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problems in the past (8/28), major surgery (1/28), 
language barrier (1/28) or a combination of them 
(4/28).

Process measures
DNA rate
The total PAAC DNA rate was 1.8% (51/2856), with 0.6% 
(8/1398) and 3% (43/1458) for the virtual and in-person 
pathways, respectively.

A χ2 test of independence was performed to examine 
the relation between assessment pathway and DNA. The 
relation between these variables was significant (χ2 (1, 
n=2856)=22.1992, p<0.00001).

Patients not referred to PAAC
We failed to consistently record the number of patients 
not referred for assessment due to COVID-19-related 
intermittent service closures, unrecorded number of 
patients assessed on the day of surgery and staff reloca-
tion.

Day of surgery cancellation or delay
Five gynaecological patients were cancelled on the day 
of surgery due to incomplete PA (two virtual and three 
in-person). One obstetric patient, who was assessed 
in-person, was delayed due to lack of medical reports 
from other hospitals. The latter was contacted over the 
phone and the case proceeded to uneventful delivery.

Balance measures
Service user experience survey
Patient response rate was 38% (72/189). Of the patients 
who competed the survey, 19% (13/72) received obstetric 
care and 81% (58/72) received gynaecological care. 
Ninety-six per cent reported no technical difficulties, and 
85% had read and watched the suggested information 
prior the consultation. Patients reported an overwhelm-
ingly positive affective experience. One hundred per cent 
(72/72) strongly agreed or agreed that the explanations 
about anaesthetics were clear and that they felt listened to. 
Ninety-nine per cent (71/72) strongly agreed or agreed 
that the consultation time was sufficient, that they were 
actively invited to ask questions and that the consultation 
met their needs. Ninety-six per cent (69/72) strongly 
agreed or agreed that their concerns about anaesthetics 
were addressed. Ninety-three per cent (67/72) strongly 
agreed or agreed that they felt involved in the DM process 
regarding the best anaesthetic option for them.

Ninety-nine per cent (71/72) and 96% (69/72) agreed 
that the video consultation saved them time and money, 
respectively. Although 100% reported that they ‘would be 
happy to use this form of consultation in the future’, 19% 
(13/69) would prefer an in-person consultation due to 
concerns with the airway assessment or lack of previous 
experience with video platforms.

Service provider experience survey
The response rate for anaesthetists was 61% (11/18). 
While all were of opinion that the platform was easy to 

operate, 9% highlighted instances of technical chal-
lenges. Of the 91% who were familiar with the virtual 
assessment guide, 73% strongly agreed or agreed that it 
was easily applied in practice. Although 100% strongly 
agreed or agreed that the camera did not affect their 
ability to perform the consultation, 18% had concerns 
that the video platform might hinder them from formu-
lating a safe anaesthetic plan. Of the respondents, 100% 
were positive about the potential of TM to transform the 
practice of perioperative medicine in future.

Cost effectiveness
Although the initial investment for hardware and software 
was available for calculation, a complete cost-effectiveness 
analysis was not conducted due to lack of clarity regarding 
hospital monetary benefit as a result of reduced footfall 
to the clinic. Patients were not asked to report direct 
(travel) and opportunity costs (childcare, time off work, 
parking fees, etc).

Mean time for virtual and in-person consultations
The mean times for virtual and in-person consultations 
were 19 (SD ±7) and 31 (SD ±13) min, respectively. When 
additional times for documentation, review of ECG, 
blood results, teaching, training and communication with 
primary teams were taken into account, the average time 
per consultation in PAAC was estimated to be 45 min.

Capacity use
Sixteen patients were referred on average per day 
(demand), which accounted for 720 min (actual activity). 
Theoretical (maximum) capacity was calculated at 
840 min/day. Therefore, following the implementation 
of the virtual pathway, PAAC capacity use was 86%.

DISCUSSION
This project set out to develop, implement and evaluate 
a high-quality, effective and safe virtual PA process in the 
context of the COVID-19 pandemic. A total of 1390 of 
2805 gynaecology and obstetric patients were identified, 
referred and assessed virtually prior to their surgery, 
which led to 50% (±10) reduction in the patient footfall 
to PAAC. The new pathway was associated with reduced 
DNA rates and no increase in OT delays, unanticipated 
change in the planned anaesthetic and/or cancellations. 
Both service users and providers reported high satisfac-
tion with the TM service.

With 99.9% of suitable patients correctly identified, 
referred and assessed on the virtual pathway, the project 
aim (>95%) was successfully achieved. As a result of the 
reduced footfall to PAAC, the capacity for walk-in consul-
tations increased by 130% (from 20% to 46%), therefore 
negating the need for an additional trip to the hospital 
for these patients.

The observed weekly variations in the percentage of 
virtually assessed patient were random and caused by 
patient-specific factors (comorbidities, age, BMI >40), 
which indicated in-person attendance. They were 
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non-modifiable in the immediate preoperative context 
and could not be predicted. The two trends, which 
suggest a special cause variation, could be explained by 
the reopening of elective gynae surgery due to reduced 
public health restrictions and proportionally higher 
number of patients, that had previously been postponed, 
were now assessed.

The DNA rate for PA in outpatient settings is poorly 
reported, likely due to variations in the process and system 
set-up. The comparison with local prepandemic data indi-
cates that, although the DNA rate for the video pathway 
was further reduced by 40%, the DNA rate for in-person 
assessments during COVID-19 has doubled (200%). The 
video pathway therefore improved the safe access to PA in 
times of public restrictions.

The observed difference between the mean time for 
video consultation in this study (19±7 min) and previously 
reported times (31±7 min) could be due to the additional 
time taken to set up the remote and consultation sites and 
the use of a digital stethoscope in Wong et al’s study.13

It is important to note that the demand did not exceed 
the capacity and therefore the new pathway did not require 
additional resources (staff, time and space).

The 5/2805 cancellations and 1/2805 delays recorded 
in this study indicated that the new TM assessments did 
not hinder the high institutional standards.

A comparison between the two feedback surveys 
revealed that both service users and providers experienced 
minimal technical difficulties, were highly satisfied and 
shared concerns about limited opportunities for exam-
ination and data safety. This study confirms previously 
reported high levels of patient and staff satisfaction and 
the perceived efficacy of virtual assessment.15 17 20 23 26 31 
While previous studies have reported specialist comfort, 
privacy concerns and comfort with the camera as reasons 
for dissatisfaction, patients in this study were primarily 
concerned with the possibility of omissions in virtual 
as opposed to in-person consultations.14 However, the 
different designs of previous studies limit the generalis-
ability of these findings.

The strengths of this study are its 9-month prospective 
nature; scientific QI methodology; large sample size; 
inclusion of previous training in QI; Multi-disciplinary 
team (MDT) and service user involvement in the design 
and implementation of the new virtual pathway; and 
selection of quantitative and qualitative measures to 
assess its outcome, process and balance. This project 
also defines criteria for patient selection, referral, eval-
uation, airway assessment and escalation to in-person 
consultation.

This project had several limitations. First, the general-
isability of this study’s findings is limited by its specific 
structure and the high-volume of low-risk patient popu-
lation of a stand-alone maternal/gynaecological hospital. 
Replication of this study’s results may also be hindered by 
a lack of personnel, support from the hospital administra-
tion and internet access, and limited device availability or 
platform use.

Second, the acceptability, sustainability and scalability 
of virtual PA must be analysed in light of the COVID-19 
pandemic.44 TM had limited application for PA before 
the global pandemic. Recent increase in patient famil-
iarity with virtual operations (banking, schooling, etc), 
coupled with the safety concerns related to travel restric-
tions, shifted the risk–benefit balance towards virtual 
attendance. However, using TM in the wider periopera-
tive context for activities such as surgical schools, preha-
bilitation consultations, antenatal classes, MDT discussion 
forums, etc, is likely to be guided by future research 
evidence.

Third, the study contains some design imperfections 
that have resulted in limited internal validity. Physical 
examinations that focus on the airway as well as investiga-
tions (ECG, blood tests, etc) will remain a challenge when 
patients’ personal devices are used. Local arrangements 
for alternative methods of acquiring this vital information 
are needed. For example, in this project, virtual patients 
requiring blood tests were directed to phlebotomy on 
the day of their COVID-19 preoperative test, without the 
need to attend PAAC.

Fourth, this study is limited by current gaps in tech-
nology, privacy and safety in data sharing, the availability 
of encrypted platforms and internet protections.

Finally, the conceptual difference between QIP and 
scientific research is also a limitation. This study would 
have been more scientifically robust if it was designed to 
evaluate the same cohort of patients through virtual and 
in-person consultations and compare selected param-
eters of quality, safety and effectiveness. In this case, 
the patients would have been their own controls and 
with previously established inter-rater variability. Such 
a controlled randomised study would have contributed 
more precise evidence-based knowledge. It would have 
also been beneficial to randomly assign eligible patients 
to virtual or in-person assessment.

CONCLUSION
This is one of the first implementational studies to use a 
sample of over 2800 patients to comprehensively demon-
strate the feasibility of TM in PA. This project achieved its 
aim of developing, implementing and evaluating a high-
quality, safe and effective virtual PA during the COVID-19 
pandemic. Future controlled trials are needed to deter-
mine the optimal place, role and method of TM in the 
wider context of preoperative patient evaluation and opti-
misation.
Twitter Petar Popivanov Petar Popivanov @PPopivanov and Paul Rafferty @
clineffect

Acknowledgements  We acknowledge the contribution of all peoperative 
anaesthetic assessment clinic, obstetric/gynaecology, and anaesthetic departments 
and operating theatre staff. Without their support, this project would have not been 
possible.

Contributors  PP: conception of the idea and design of the project, data collection, 
analysis and interpretation, and drafting the article; SB: critical review of the 
article; TT: design of the project and critical review of the article; PR: data analysis 

Petar Popivanov https://twitter.com/PPopivanov
https://twitter.com/clineffect
https://twitter.com/clineffect


8 Popivanov P, et al. BMJ Open Quality 2022;11:e001959. doi:10.1136/bmjoq-2022-001959

Open access�

and interpretation and critical review of the article. PP as a guarantor takes full 
responsibility for the finished work and/or the conduct of the study, had access to 
data, and controlled the decision to publish.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, conduct, reporting or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  The project received approval from the hospital Audit and Quality 
Advisory group, which governs all service development projects.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  All data relevant to the study are included in the 
article or uploaded as supplementary information.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Petar Popivanov http://orcid.org/0000-0001-7840-3860

REFERENCES
	 1	 International Surgical Outcomes Study group. Global patient 

outcomes after elective surgery: prospective cohort study in 27 low-, 
middle- and high-income countries. Br J Anaesth 2016;117:601–9.

	 2	 Khuri SF, Henderson WG, DePalma RG, et al. Determinants of 
long-term survival after major surgery and the adverse effect of 
postoperative complications. Ann Surg 2005;242:326–43.

	 3	 Moonesinghe SR, Harris S, Mythen MG, et al. Survival after 
postoperative morbidity: a longitudinal observational cohort study. Br 
J Anaesth 2014;113:977–84.

	 4	 Toner A, Hamilton M. The long-term effects of postoperative 
complications. Curr Opin Crit Care 2013;19:364–8.

	 5	 Minto G, Biccard B. Assessment of the high-risk perioperative 
patient. Continuing Education in Anaesthesia Critical Care & Pain 
2014;14:12–17.

	 6	 Moonesinghe SR, Mythen MG, Das P, et al. Risk stratification tools 
for predicting morbidity and mortality in adult patients undergoing 
major surgery: qualitative systematic review. Anesthesiology 
2013;119:959–81.

	 7	 Sheehan S. Annual clinical report. In: Coombe women and infants 
university hospital. , 2018: 76, 119.

	 8	 Health Service Executive, Ireland, National Clinical Programme. 
Model of care for pre-admission units, 2014. Available: https://www.​
hse.ie/eng/services/publications/clinical-strategy-and-programmes/​
anaesthesia-model-of-care-for-preadmission-units.pdf [Accessed 16 
Feb 2021].

	 9	 Flodgren G, Rachas A, Farmer AJ, et al. Interactive telemedicine: 
effects on professional practice and health care outcomes. Cochrane 
Database Syst Rev 2015:CD002098.

	10	 Arora S, Peters AL, Burner E, et al. Trial to examine text message-
based mHealth in emergency department patients with diabetes 
(TExT-MED): a randomized controlled trial. Ann Emerg Med 
2014;63:745–54.

	11	 De Guzman KR, Snoswell CL, Taylor ML, et al. A systematic review 
of pediatric Telediabetes service models. Diabetes Technol Ther 
2020;22:623–38.

	12	 Hamine S, Gerth-Guyette E, Faulx D, et al. Impact of mHealth 
chronic disease management on treatment adherence and patient 
outcomes: a systematic review. J Med Internet Res 2015;17:e52.

	13	 Wong DT, Kamming D, Salenieks ME, et al. Preadmission anesthesia 
consultation using telemedicine technology: a pilot study. 
Anesthesiology 2004;100:1605–7.

	14	 Dick PT, Filler R, Pavan A. Participant satisfaction and comfort with 
multidisciplinary pediatric telemedicine consultations. J Pediatr Surg 
1999;34:137–42.

	15	 Roberts S, Spain B, Hicks C, et al. Telemedicine in the Northern 
Territory: an assessment of patient perceptions in the preoperative 
anaesthetic clinic. Aust J Rural Health 2015;23:136–41.

	16	 Cone SW, Gehr L, Hummel R, et al. Remote anesthetic monitoring 
using satellite telecommunications and the Internet. Anesth Analg 
2006;102:1463–7.

	17	 Applegate RL, Gildea B, Patchin R, et al. Telemedicine pre-
anesthesia evaluation: a randomized pilot trial. Telemed J E Health 
2013;19:211–6.

	18	 Rollert MK, Strauss RA, Abubaker AO, et al. Telemedicine 
consultations in oral and maxillofacial surgery. J Oral Maxillofac Surg 
1999;57:136–8.

	19	 Wood EW, Strauss RA, Janus C, et al. Telemedicine consultations 
in oral and maxillofacial surgery: a follow-up study. J Oral Maxillofac 
Surg 2016;74:262–8.

	20	 Boedeker BH, Murray WB, Berg BW. Patient perceptions of 
preoperative anaesthesia assessment at a distance. J Telemed 
Telecare 2007;13:22–4.

	21	 Hemmerling TM, Arbeid E, Wehbe M, et al. Transcontinental 
anaesthesia: a pilot study. Br J Anaesth 2013;110:758–63.

	22	 Tam A, Leung A, O’Callaghan C, et al. Role of telehealth 
in perioperative medicine for regional and rural patients in 
Queensland: telehealth in perioperative medicine. Intern Med J 
2017;47:933–7.

	23	 Mullen-Fortino M, Rising KL, Duckworth J, et al. Presurgical 
assessment using telemedicine technology: impact on efficiency, 
effectiveness, and patient experience of care. Telemed J E Health 
2019;25:137–42.

	24	 Dilisio RP, Dilisio AJ, Weiner MM. Preoperative virtual screening 
examination of the airway. J Clin Anesth 2014;26:315–7.

	25	 Alrowailey A, Saleh A, Alrowailey A, et al. Postoperative patients’ 
perspective towards the idea of implementing telemedicine in 
anesthesia clinic in a university hospital: A cross-sectional study. 
IJMDC 2019;3:5:509–15.

	26	 Kamdar NV, Huverserian A, Jalilian L, et al. Development, 
implementation, and evaluation of a telemedicine preoperative 
evaluation initiative at a major academic medical center. Anesth 
Analg 2020;131:1647–56.

	27	 Rogers G. Using telemedicine for pediatric Preanesthesia evaluation: 
a pilot project. J Perianesth Nurs 2020;35:3–6.

	28	 Duarte SS, Nguyen T-AT, Koch C, et al. Remote obstetric anesthesia: 
Leveraging telemedicine to improve fetal and maternal outcomes. 
Telemed J E Health 2020;26:967–72.

	29	 Lozada MJ, Nguyen JTC, Abouleish A, et al. Patient preference 
for the pre-anesthesia evaluation: telephone versus in-office 
assessment. J Clin Anesth 2016;31:145–8.

	30	 Hjelm NM. Benefits and drawbacks of telemedicine. J Telemed 
Telecare 2005;11:60–70.

	31	 Zetterman CV, Sweitzer BJ, Webb B, et al. Validation of a virtual 
preoperative evaluation clinic: a pilot study. Stud Health Technol 
Inform 2011;163:737–9.

	32	 Kamming D, Wong D, Salenieks M, et al. Preadmission anaesthesia 
consultations using novel telemedicine technology - a pilot study. Eur 
J Anaesthesiol 2004;21:12.

	33	 Fishman M, Mirante B, Dai F, et al. Patient preferences on 
telemedicine for preanesthesia evaluation. Can J Anaesth 
2015;62:433–4.

	34	 Pařízek T, Gál R, tourač P, et al. Preanesthesia evaluation by using 
digital/telemedicine technologies in the Czech Republic-are our 
patients ready and willing to it? 2017.

	35	 Gibas G, Liebisch M, Eichenberg C, et al. Preoperative anxiety after 
face-to-face patient assessment versus preanaesthesia telemedicine 
(PANTEM) in adults: a randomised clinical trial. Wien Med 
Wochenschr 2022. doi:10.1007/s10354-022-00937-y. [Epub ahead of 
print: 30 May 2022].

	36	 Wijeysundera DN. Preoperative consultations by anesthesiologists. 
Curr Opin Anaesthesiol 2011;24:326–30.

	37	 Institute, of Medicine (US) Committee on Quality of Health Care in 
America. Crossing the quality chasm: a new health system for the 
21st century. Washington (DC): National Academies Press (US), 
2001.

	38	 Improvement NHS, (NHSI). Quality, service improvement and 
redesign tools: developing your aims statemen. Available: https://
improvementnhsuk/resources/aims-statementdevelopment/ 
[Accessed 04 Mar 2021].

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7840-3860
http://dx.doi.org/10.1093/bja/aew316
http://dx.doi.org/10.1097/01.sla.0000179621.33268.83
http://dx.doi.org/10.1093/bja/aeu224
http://dx.doi.org/10.1093/bja/aeu224
http://dx.doi.org/10.1097/MCC.0b013e3283632f77
http://dx.doi.org/10.1093/bjaceaccp/mkt020
http://dx.doi.org/10.1097/ALN.0b013e3182a4e94d
https://www.hse.ie/eng/services/publications/clinical-strategy-and-programmes/anaesthesia-model-of-care-for-preadmission-units.pdf
https://www.hse.ie/eng/services/publications/clinical-strategy-and-programmes/anaesthesia-model-of-care-for-preadmission-units.pdf
https://www.hse.ie/eng/services/publications/clinical-strategy-and-programmes/anaesthesia-model-of-care-for-preadmission-units.pdf
http://dx.doi.org/10.1002/14651858.CD002098.pub2
http://dx.doi.org/10.1002/14651858.CD002098.pub2
http://dx.doi.org/10.1016/j.annemergmed.2013.10.012
http://dx.doi.org/10.1089/dia.2019.0489
http://dx.doi.org/10.2196/jmir.3951
http://dx.doi.org/10.1097/00000542-200406000-00038
http://dx.doi.org/10.1016/S0022-3468(99)90244-0
http://dx.doi.org/10.1111/ajr.12140
http://dx.doi.org/10.1213/01.ane.0000204303.21165.a4
http://dx.doi.org/10.1089/tmj.2012.0132
http://dx.doi.org/10.1016/S0278-2391(99)90226-4
http://dx.doi.org/10.1016/j.joms.2015.09.026
http://dx.doi.org/10.1016/j.joms.2015.09.026
http://dx.doi.org/10.1258/135763307783247220
http://dx.doi.org/10.1258/135763307783247220
http://dx.doi.org/10.1093/bja/aes498
http://dx.doi.org/10.1111/imj.13484
http://dx.doi.org/10.1089/tmj.2017.0133
http://dx.doi.org/10.1016/j.jclinane.2013.12.010
http://dx.doi.org/10.24911/IJMDC.51-1548710162
http://dx.doi.org/10.1213/ANE.0000000000005208
http://dx.doi.org/10.1213/ANE.0000000000005208
http://dx.doi.org/10.1016/j.jopan.2019.07.001
http://dx.doi.org/10.1089/tmj.2019.0174
http://dx.doi.org/10.1016/j.jclinane.2015.12.040
http://dx.doi.org/10.1258/1357633053499886
http://dx.doi.org/10.1258/1357633053499886
http://www.ncbi.nlm.nih.gov/pubmed/21335890
http://www.ncbi.nlm.nih.gov/pubmed/21335890
http://dx.doi.org/10.1097/00003643-200406002-00046
http://dx.doi.org/10.1097/00003643-200406002-00046
http://dx.doi.org/10.1007/s12630-014-0280-0
http://dx.doi.org/10.1007/s10354-022-00937-y
http://dx.doi.org/10.1007/s10354-022-00937-y
http://dx.doi.org/10.1097/ACO.0b013e328345d844
https://improvementnhsuk/resources/aims-statementdevelopment/
https://improvementnhsuk/resources/aims-statementdevelopment/


� 9Popivanov P, et al. BMJ Open Quality 2022;11:e001959. doi:10.1136/bmjoq-2022-001959

Open access

	39	 Kaplan HC, Provost LP, Froehle CM, et al. The model for 
understanding success in quality (MUSIQ): building a theory 
of context in healthcare quality improvement. BMJ Qual Saf 
2012;21:13–20.

	40	 Dixon-Woods M, McNicol S, Martin G. Ten challenges in improving 
quality in healthcare: lessons from the health Foundation's 
programme evaluations and relevant literature. BMJ Qual Saf 
2012;21:876–84.

	41	 Langley GJ, Moen R, Nolan KM. The improvement guide: a practical 
approach to enhancing organizational performance. 2nd ed. 
California Jossey-Bass, San Francisco, 2009.

	42	 Hoffmann TC, Glasziou PP, Boutron I, et al. Better reporting of 
interventions: template for intervention description and replication 
(TIDieR) checklist and guide. BMJ 2014;348:g1687.

	43	 Tuckman BW. Developmental sequence in small groups. Psychol Bull 
1965;63:384–99.

	44	 Miles LF, Story DA. How to design and publish quality science 
studies. Anaesthesia 2022;77:929–33.

	45	 National, Healthcare Service NHS. Online library of quality, 
service improvement and redesign tools. Available: https://
improvementnhsuk/documents/2099/demand-capacity-
comprehensive-guidepdf [Accessed 17 Mar 2021].

http://dx.doi.org/10.1136/bmjqs-2011-000010
http://dx.doi.org/10.1136/bmjqs-2011-000760
http://dx.doi.org/10.1136/bmj.g1687
http://dx.doi.org/10.1037/h0022100
http://dx.doi.org/10.1111/anae.15754
https://improvementnhsuk/documents/2099/demand-capacity-comprehensive-guidepdf
https://improvementnhsuk/documents/2099/demand-capacity-comprehensive-guidepdf
https://improvementnhsuk/documents/2099/demand-capacity-comprehensive-guidepdf

	Development, implementation and evaluation of high-­quality virtual preoperative anaesthetic assessment during COVID-­19 and beyond: a quality improvement report
	Abstract
	Introduction﻿﻿
	Problem description
	Available knowledge
	Rationale
	Specific aim

	Methods
	Context
	Interventions
	Study of the interventions
	Measures
	Analysis

	Results
	Outcome measures
	Number of patients assessed in each pathway and their evolution over time
	Secondary referrals

	Process measures
	DNA rate
	Patients not referred to PAAC
	Day of surgery cancellation or delay

	Balance measures
	Service user experience survey
	Service provider experience survey
	Cost effectiveness
	Mean time for virtual and in-person consultations
	Capacity use


	Discussion
	Conclusion
	References


