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INTRODUCTION  

The Intensive Care Unit (ICU) is a highly resourced, specially staffed health care service 
provided to manage complex, complicated, and critical patients in a self-contained area in a 
hospital (1, 2). Virtual models of healthcare delivery have accelerated during the COVID-19 
pandemic. Virtual health care involves delivery of care using telecommunication and 
information technology. Modalities of virtual care can include a telephone/ video consult, 
clinical data monitoring via a wearable device, patient monitoring via video and mobile health 
providing authentic, health care information to the patient or the wider community (3, 4). A 
virtual model of care that emerged in New South Wales during pandemic utilised virtual 
modalities to support specialist ICU staff to facilitate care beyond major hospitals with 
specialist teams in the ICU; the eICU model.  

eICU describes technology-enabled care delivered from a remote command centre to deliver 
effective and safe care for complex and critical patients in offsite locations. ICUs are often 
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categorised as open or closed models. In an open ICU, patients are admitted under the care 
of multiple generalists with or without the assistance of intensivists/ intensive care specialist. 
In a closed ICU model, patients are admitted under the complete care of a trained intensivist 
(2, 5). Research has shown more favourable outcomes of closed models and/or mandatory 
intensivist consultation not only in terms of a reduction in ICU and hospital mortality (6), but 
also a reduction in the length of stay for critically ill patients in an ICU (5).  

In providing access to specialist intensivists, the eICU provides an opportunity to reap the 
gains associated with closed models. ICUs in NSW are classified as Level 4, 5 and 6. Level 
4 ICUs are located in smaller hospitals, Level 5 in metropolitan hospitals and Level 6 ICUs in 
tertiary hospitals. Patients requiring complex, long-term therapies are transferred from Level 
4 ICUs to Level 5 or Level 6 ICUs. Some Level 4 ICUs in NSW function as open 
collaborative models (OCM) where patient care is under the admitting specialist, with limited 
or no intensive care specialist availability. Level 4 ICUs can also function as closed 
collaborative models, where an intensive care specialist is responsible for patient 
management. A report from the Agency of Clinical Innovation NSW indicated that failure to 
recruit intensive care specialists resulted in uncoordinated, fragmented and unsupported 
care with limited access to senior critical care advice and management, particularly for 
deteriorating patients in OCM Level 4 ICUs (2) The eICU model may tackle this longstanding 
challenge of critical care delivery related to staffing ICUs, particularly in addressing 
inequities in ICU resourcing in remote and rural contexts.(1). Moreover, during the 
pandemic, eICU was reported to aid the provision of care in line with the latest protocols for 
management of COVID positive patients, especially in rural and regional ICUs (1, 7)  

PRESENT PROJECT  

eICU provides an opportunity to increase value in care by addressing specific challenges 
associated with critical care provision in efficiency and clinical effectiveness of the delivery 
and coordination of care (8, 9). The model also provides an opportunity to improve value by 
enhancing clinician and patient experiences via improved convenience and accessibility to 
care, reduced travel time and cost to patients, and improved access to suitable staffing 
levels and skill mix for clinicians.(10) (11). Prior to the pandemic, the paucity of functioning 
eICUs prohibited evaluation of the associated gains (1, 12, 13). During the pandemic, virtual 
delivery of health care promulgated including rapid implementation of eICUs (1, 7) providing 
an opportunity to address this evidence gap, particularly in NSW. The present project sought 
to support three, regional OCM Level 4 ICUs during the COVID 19 pandemic. The 
Campbelltown Level 5 ICU provided specialist virtual care ward rounds supervision at Level 
4 ICUs in Goulburn, Bowral and Bega hospitals. The ward rounds provide a single daily 
virtual care specialist review with telephone on call as required at other times. The model 
has been evaluated for its effectiveness, efficiency and impacts of clinician experiences. The 
present report provides evaluative findings of the experiences of patients who engaged in 
the eICU model.  

OBJECTIVE  

Commissioned by the South-Western Sydney Local Health District, the present analysis 
sought to determine the patient experience of receiving care in an eICU model of care.  

 

 

 



METHODS  

DESIGN  

Cross-sectional survey.  

SAMPLE AND RECRUITMENT  

All patients who were exposed to the eICU model of care were eligible to participate. A total 
of 73 patients were invited to participate across the Bowral and Goulburn sites. Recruitment 
was inhibited due to patients being in ICU with COVID restrictions on visitors.  

SURVEY INSTRUMENT  

Quantitative categorical data were collected via structured surveys to determine patient 
experiences of being cared for via the eICU model, the gains of the eICU model and desire 
for its future use. The paper-based survey instrument was developed by the project team 
based on the ACI virtual care tool (14), adapted for relevance to eICU. and contained eight 
items, with two or three categorical response options for each item.  

DATA COLLECTION  

The survey was administered by a ward clerk at Bowral Hospital who was independent to 
the project team over a three-month period.  

 

DATA ANALYSIS  

Survey data were provided via completed paper-based surveys to the Macquarie University 
team. The data were input to Qualtrics XM Software and exported to R software Version 4.3 
for analysis. Frequencies were reported for each item. Responses were grouped into ‘Yes’ 
or ‘No’ categories and were plotted using ‘Likert’ package in R.  

RESULTS  

PARTICIPANT CHARACTERISTICS  

A total of 14 responses were received, with limited demographic information available about 
participants. All participants received care at the Bowral ICU, 8/14 were female and 6/14 
were male.  

SURVEY FINDINGS  

Most patients (n=11; 79%) were not aware of the support being provided by the Level 5 ICU 
to the Level 4 team during their stay. Despite this, more than half of respondents (n=8; 57%) 
perceived that the provision of the virtual care support from the Level 5 ICU was definitely 
helpful in their care and nearly 36 % (n=5), perceived it to be somewhat helpful None of the 
respondents directly interacted with the Campbelltown team using videoconferencing during 
their stay and therefore could not provide feedback as to whether videoconferencing was 
helpful in their care or on the quality of the video in terms of sound and image. However, 
most respondents (n=9; 64%) agreed that the notion of videoconferencing during ICU care 
was a valuable approach to enhance care. Overall, almost all respondents (n=13; 93%) 



indicated that they would recommend the eICU model using videoconference to continue. 
Respondents to individual items are depicted in Figure 1.  

Figure 1: Proportion of patients that agreed with each statement regarding their experiences of being cared for 
via the eICU model.  

 

RECOMMENDATIONS  

Experiences reported by patients revealed that the concept of an eICU model was strongly 
supported but provided limited insight into the direct experiences of care among the patient 
respondents. In the context of ICU care, patient interactions using virtual technologies was 
limited and support is predominantly provided in a clinician-clinician model. Patients 
therefore have less awareness of the impacts of the eICU model on their care. ICU patients 
are also generally those experiencing acute ill health and may be less able to provide real-
time feedback about their experiences due to the  

clinical interventions they are undergoing. The present project provided a small sample of 
pilot data, which requires advancement in a large pool of data from a range of Level 4 sites 
in order to draw conclusions. A full-scale evaluation of the eICU model may seek to utilise 
multi-source data to determine patient experiences of the model of care as outlined in the 
recommendations provided:  



1. (a)  Patient perceptions and preferences for the eICU model are important to 
determine and consider in addition to direct experience data. These data may be 
gathered via survey or interview methods with a population who have experienced 
care in ICU settings beyond those directly engaged in the eICU model.  

2. (b)  For those engaged in the eICU model, several strategies may be applied to 
enhance the value and quality of data capture to determine experiences relevant to 
the model of care:  

i. the number of respondents may be increased by capturing patient-reported 
experiences from those who have recently been discharged in addition to 
inpatients.  

ii. For those engaged in the eICU model, the scope of questions may be 
expanded to determine knowledge, awareness, understanding and in 
providing opportunities for free text comments regarding perceived benefits or 
concerns about the eICU model  

that was used in their care.  

iii. For those engaged in the eICU model, the pool of respondents may be 
broadened  

by inviting respondents from support persons and family who were involved in 
the  

care episode.  

3. (c)  Patients are predominantly not directly engaged in clinical interactions in eICU, it 
may  

pertinent to therefore identify aspects of the patient experience that are relevant to 
this model of virtual care for further evaluation.  

CONCLUSION  

Virtual care that supports best practice in the ICU offers an opportunity to increase value for 
clinicians and patients. The present evaluation indicates that the eICU model is supported 
conceptually by patients, but that they lack awareness of its use and have limited opportunity 
to understand the role of eICU in their care currently such that experiential data can be 
provided. This innovative model of care requires further data of patient experiences to 
determine their preferences and needs with regard to the use of the model, and to capture 
the perceived impacts of the eICU model on their experiences. These data should be the 
subject of further study at scale to provide more comprehensive evaluation of patient 
experiences and support the implementation of eICU.  
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