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Abstract 
Efficiency is the optimal use of the available resources. In the case of the theatres, this includes the 

maximum use of the theatre time allocated to the list. Delays negatively impact the theatres efficiency, but 

more seriously affects the patient’s safety specially in the emergency setting and can lead to serious patient 

safety incidents. Multiple strategies can improve the emergency theatres efficiency. In this review article, 

we will describe the available strategies aimed at increasing the emergency theatres efficiency. 
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Introduction  

Efficiency is the optimal use of the available resources. In the case of the theatres, this includes 

the maximum use of the theatre time allocated to the list. 23,503 last minute surgical procedures 

cancellation happened in the UK National Health Service (NHS) in the last four months of 2019 

for non-clinical reasons [1]. The concept of the theatre efficiency is therefore critical in the 

current day medical practice affecting both the patient safety and the efficiency of utilisation of 

tax-payers money [2]. 

Theatre inefficiency includes both non complete utilisations of the available theatres time and 

resources as well as overrunning [3]. Overrunning is associated with apparent costs such as staff 

overtime, the extra use of consumables and the disruptions to other services and also the hidden 

costs including damaging staff morale and problems with recruitment and retention of theatre 

staff if overruns are recurrent [4]. 

Inefficiency is associated with a huge financial burden on the healthcare system. Theatre 

inefficiency is especially problematic since theatres spending are estimated to be more than 40% 

of a hospitals total spending [5]. Also, a north Ireland study found a heavy €9880 per patient per 

day of delayed access to emergency theatres for an urgent surgical treatment [6]. Thus, at a time 

of scarce resources and increasing financial challenges on healthcare systems increasing theatres 

efficiency is rather essential for survival. 

In this paper we will review the available literature about the best strategies to maximise the 

theatre efficiency. 
 

Materials and Methods 

A data base search in three databases including PubMed and Google Scholar was performed. 

The search words included “Emergency theatres efficiency”. All the papers in English literature 

discussing strategies to increase the emergency theatres efficiency were included. Papers 

discussing the strategies for improving elective theatres efficiency were included if they were 

found to be applicable in the emergency setting. Papers not in English language or addressing 

strategies not applicable to emergency settings were excluded. Also observational studies and 

retrospective studies were excluded. 
 

Strategies to improve theatres efficiency 

1. On time start: Tackling theatre start time delays increases theatre utilisation time and in turn 

maximises the theatre team efficiency. Delayed starts negatively impacts the theatres efficiency 

but more seriously affects the patients safety specially in the emergency setting and can lead to 

serious patient safety incidents [7].
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Multiple strategies have been described to facilitate the early 

start of the theatres. These included the golden patient initiative, 

maximising communication, equipment and supply prompt 

checks. Also, electronic system based techniques, staff 

education and financial incentives have been described [8]. 

The golden patient initiative was first described in the 

emergency orthopaedics trauma theatres. The initiative involves 

identifying the first patient of the trauma list and assuring he is 

medically optimised and ready for theatres with a clear surgical 

plan and up to date investigations ready for theatres as well as 

communicating that to the theatres and anaesthetic teams well in 

advance [9, 10]. Implementing this strategy was shown to reduce 

delays to operating lists starting time and increasing theatres 

efficiency in multiple occasions with a significant reduction in 

delays ranging from 33 min (p≤0.001) [9] up to 72.3 minutes 

(p < .0005) [11]. 

An impressive 19 to 61% (p<0.001) improve in theatres start 

time was gained by introducing financial incentives to theatres 

staffing linked directly to their theatre efficiency which included 

early starts in an academic tertiary hospital in the United States 
[12]. The financial costs of giving staff incentivises is negligible 

in comparison to the financial savings for increased theatre 

efficiency. In a striking example, a total of $210 000 savings 

were made after only $8340 were given away as staff incentives 

during a two month period in a freestanding trauma hospital in 

the USA [13]. 

Communication in the form of team briefings before the 

operating list have a great role in reducing delays. This also has 

the added effects of improving the team culture and overall team 

dynamics [14, 15]. Late staff arrival including the surgical and the 

anaesthetic teams is associated with theatre start time delays [16] 

and effective communication could help reduce this issue. 

A clear pathway for the patients that is well known by all the 

team members in the form of a protocol is essential for a smooth 

and delay free patient journey. This protocol needs to be 

continuously updated to avoid issues that could reduce its 

efficiency and cause delays. Introducing such a pathway have 

improved the start time by 37% (p<0.0001) in a series studying 

the start time delays in 1,557 patient transfers [17]. 

Staff education through posters, memos and meetings was 

associated with a 22 min earlier start in a research based at a 

550-bed hospital in the USA. In their approach they educated the 

staff about theatre efficiency, target times and the causes of 

delays and the ways to overcome them [18]. This proved to be a 

valuable tool as it increases staff awareness and involvement in 

the management aspects of service provision and increases their 

motivation, sense of self-importance and team working. 

 

2. Simulation based training (SBT) 

Aviation industry model, being one of the safest industries in the 

world nowadays, has been used a lot in the healthcare for 

enhancing safety [19]. One of the key aspects of safety in aviation 

was the human factors management. A key way of addressing 

that was the SBT and although it was initially aimed at 

increasing the safety profile, it also resulted in increased 

efficiency.  

SBT can improve the efficiency at the individual surgeon level, 

the operative theatre team as well as the healthcare system as a 

whole. 

SBT improves both the technical and the non-technical skills 

improving the overall performance and efficiency of a surgeon. 

High quality data from more than one randomised controlled 

trial showed a 29% reduction in the surgical time after 

simulation training [20, 21]. Also, non-technical skills during both 

the peri-operative as well as the intra-operative phases of 

surgery significantly improves with SBT [22]. 

For the teams, simulation based team training provides a basis 

for a focused feedback during the training on both technical as 

well as non-technical team working skills [23, 24]. It also helps 

improving the theatre ergonomics such as the instrument 

handover time between the surgeon and the scrub nurse, the 

travel paths of the team members and a general improvement in 

the team dynamics resulting in a positive impact on overall 

theatre efficiency [25]. 

System-level improvements can be achieved following in situ 

simulation by identifying and highlighting system issues that 

reduce efficiency or affect the patients safety during these 

sessions and enabling a team discussion to reach the possible 

solutions which involves all of the team members in the shared 

decision making [26]. 

 

3. Minimising distractions 

“Sterile cockpit” is a term used by the aviation industry which is 

applied to the flight deck environment reducing the unnecessary 

noise and conversations during the safety critical periods with 

the aim of completely eliminating potentially dangerous 

distractions and maximising the situational awareness. 

In a normal theatre, lots of barriers to communication exist such 

as the noise from the suction or the laminar flow, telephones and 

pagers, and the enhanced Personal Protective Equipment (PPE) 

specially during the COVID time. Also, music, although 

potentially improving the surgical performance offering a 

calming effect, has a negative effect on the communication 

clarity [27]. 

Surgical efficiency is reduced by the flow disruptions and the 

communication failures within the team [28]. In a prospective 

study, Distractions were found to disrupt surgeons’ task activity, 

prolonging the mean procedure duration by 26.8%. 

As in the aviation industry, we only recommend the sterile 

cockpit strategy during the critical moments of the procedure 

where distractions should be minimised, music switched off and 

the side talk stopped. This should be balanced with maintaining 

an effective working atmosphere, and maintaining the team 

morale. Thus, it is recommended that these critical times should 

be pre-identified and highlighted during the team brief while 

maintaining a more relaxed atmosphere in between. 

 

4. Booking and morning brief 

Booking forms have been developed to facilitate communication 

and documentation for the emergency theatres workload. A 

booking form should be viewed as a way of communication and 

coordination. It should include all the data required by the 

anaesthetist as well as the theatre team to navigate through the 

surgical preparation of the case. It should also include the level 

of urgency to allow the prioritisation of the emergency 

workload. 

A morning briefing is a meeting at the start of the day between 

the duty anaesthetist, surgeons, theatre nurses, managers and the 

theatres coordinators to discuss all the present emergency 

workload and plan the operating list according to the case 

urgency as well as the available resources. 

Both the booking forms and the morning meeting act as a 

valuable way to facilitate a smooth flow of cases without 

disruptions and if done appropriately can lead to a total 

improvement in theatre efficiency by up to 12.9% [29]. 

 

5. Specialist pre-assessment nurses 

A pre-assessment nurse is a nurse with special training in pre-
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operative physical assessment. This role involves coordinating 

the whole surgical care process, supporting the anaesthetic, 

surgical, and nursing teams in prioritising and optimising the 

patient’s condition, including initiating investigation and 

prompting further treatment to ensure rapid access to surgery. 

Such a role improves overall patient care and improves the 

efficiency of the whole system rather than just theatres. It helps 

identifying the causes of delays to theatres as well as the 

potential causes of cancellation thus minimising disruptions in 

the operative lists. Implementing such as role was associated 

with improvement in the admission to theatre lag time as well as 

the overall patient hospital stay [30]. 

 

6. Flow coordinator 

Flow coordinators have been utilised in the emergency 

department with great success resulting in improved overall 

patient journey and decreased waiting times [31, 32]. Extending 

this role to the emergency theatres is well perceived to be 

associated with improved overall patient journey and hospital 

efficiency. 

Emergency theatres flow coordinator duties includes: 

• Allocating cases and staff to theatre rooms, anaesthetics and 

recovery areas 

• Managing resources for emergency surgery allocation 

• Arranging for additional resources as required 

• Problem solving within the emergency theatres 

Receiving booking forms and coordinating morning 

briefings 

 

Theatre flow coordinator also acts as an information centre for 

all the theatre team members and serve as a neutral decision-

making body in the emergency theatres area. 

As such theatres flow coordinator has a great role in maintaining 

theatre flow and improving overall system efficiency. 

 

7. Optimising transport 

The “sending” is the process in which the theatres team 

summons the patient for the procedure. Once a sending request 

has been made, nurses on the ward should ensure the patient is 

ready to be transported and then porters transfer the patient 

inside the hospital to the theatres complex. In doing so, they may 

move between buildings or use lifts. Some patients specially 

paediatrics or sick patients may need extra measures, a member 

of the family to reduce their anxiety or a highly qualified 

medical practitioner to accompany and oversee the transfer. 

Each of these steps can be a point of delay causing a significant 

increase in the theatre patient change over time and subsequent 

over runs and cancellations. 

Doubling the time between the actual sending and the time the 

patient is required to be in theatres from twenty to forty minutes 

has been found to significantly improve the process [33].  

Early communication between the theatre staff and the ward 

staff started early in the day will ensure that the patient is ready 

on the ward before sending and also that special transfer 

requirements are readily available on time [17]. 

Changeover times between porters was found to be associated 

with delays as porters wait for the next shift colleagues before 

starting the transfer [33]. A way to tackle that is by giving 

instructions to move the patient first and then getting the new 

colleagues to take over during the transfer. 

 

Discussion 

Productivity is the quantity of outputs produced per unit of 

input. It is calculated by dividing average output per period by 

the total costs incurred or resources consumed. In the emergency 

theatres setting, the output unit is a completed operation while 

the input unit is complex as it involves the available theatre time 

factoring the trained staff time and the available resources. 

Labour productivity on the other hand is the rate of output per 

staff member per unit of time. In simple terms: efficiency is 

gaining the maximum output while utilising the least input or in 

our situation medical resources. Thus, efficiency in the 

emergency operating setting is directly related to reducing the 

delays and wasted time while maximising the output per surgical 

theatre and team members.  

When looking at the emergency work efficiency, one should 

step back and look at the whole picture as emergency work as its 

name implies involves a lot of unplanned and unforeseen 

circumstances that are not necessarily controlled by the surgical 

team. External factors could include natural disasters or major 

incidents, filled hospital beds where there is no place to 

discharge the patient safely to an inpatient bed from theatres 

thus blocking theatre space. Other factors such as staff sickness 

and unavailability of equipment. Management factors as well as 

the whole organisation strategy and targets influence heavily 

availability of resources and support for theatres emergency 

work [34]. 

Running costs for an operating theatre average approximately 

£1,200 per hour. Thus, maximising efficiency is not a luxury. 

Addressing multiple contributing factors for delays can finally 

lead to a large-scale improvement. Thus, knowing the different 

strategies and implementing as much of them as possible is 

essential in facilitating smooth and efficient operating rooms 

performance. 

Some strategies would give better results if coupled with other 

strategies to produce the optimum outcome. For example, Early 

sending can result in the patients arriving too early and have to 

wait outside the theatre complex. Here, comes the handy role of 

the holding bay which is a dedicated two or three beds area in 

the theatres overseen by one of the nursing staff in which the 

patients can be safely kept in the theatres complex areas while 

waiting for the theatre to be ready for their arrival. 

Human factors and emotions cannot be overseen while aiming at 

high efficiency. Staff members should always be valued and 

respected and before that appreciated. Staff motivation and 

education alone resulted in much improved start time and theatre 

flow efficiency [12, 18]. Caution while applying these strategies 

should be taken to avoid affecting staff morale. For example, the 

sterile cockpit strategy can be double bladed as some research 

has shown that if overused can result in negative feelings from 

the theatre staff sensing arrogancy from surgeons asking 

everyone to shut up [35]. Keeping a balance and allowing social 

staff interactions in non-critical times help avoid that. Also, 

discussing these strategies with the staff well before 

implementing them such as in the morning briefing so that the 

staff understand what and when things will be implemented help 

them understand and cooperate towards the success of the 

strategies. 

 

Conclusion 

Theatre’s efficiency is critical to the patient care and safety. 

When used together multiple strategies can significantly 

optimise efficiency. Individual teams should identify the 

strategies that best suits them and adopt them to improve their 

overall efficiency. 
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