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Checklist: A key to safety 
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Abstract 
Modern medicine involves highly specific and sophisticated techniques and equipments. However, human errors as well as 

equipment failure may lead to fatal accidents an increase in the cost of health care. Using checklist as tool for surgical safety 

involves safe anaesthesia, maintenance of open airway, correct surgical site, infection control and efficient communications and 

team work. Although no checklist is universal or guarantees absolute safety, an effective checklist has a patient centered approach 

and keeps patient safety and comfort a priority.  
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Introduction 
Technical advancements in the ever changing field 

of medicine has led to dependence on various hi-tech 

equipments. Still none of them are fool proof and 

chances of equipment failure and manual errors can not 

be ruled out. Thus, the need to improve the quality of 

healthcare system is obvious while understanding of 

complex relations amongst its components, which are 

the, human resources, the technical resources, and their 

interactions.1  

In the present scenario mortality and morbidity in 

hospital grabs headlines in media putting the concerned 

clinician at the receiving end. Thus, the need to double 

check the safety mechanism arises to ensure safety of the 

patient as well as medical personnel. Data for this review 

article was collected through PubMED®, MEDLINE®, 

Google Scholar and HHS Public Access.  

 

Anaesthesia Safety in Modern Times: Last 20 years 

have seen major improvements in patient’s safety in the 

field of anaesthesia owing to continuous and organized 

effort.2 The mortality rates have reduced from 2 per 

10,000 to 1 per 3,00,000.3 

Routinely employed methods to enhance safety in 

anaesthesia include simulation, training and encouraging 

team work, reporting of critical incidents and training to 

use safety systems.4-7 

In spite of all the improvements, challenge that 

remains with us is ensuring safety of patients having 

serious co-morbidities.8 

Cooper and Gaba et al have analyzed that though 

anaesthesia related mortalities have decreased in healthy 

patients, it is still higher than desired for all surgical 

cases in totality, which may plateau or decrease in case 

further improvements are not made.9 

Reported frequency of anaesthesia equipment 

failure is about 0.04% to 0.23% out of which two -thirds 

are due to malfunction of anaesthesia machines while 

one-thirds is due to human errors.10-11 

Anaesthsia Checklist- A Tool for Surgical Safety: 

Using checklists as tools for surgical safety involve 

components like safe anaesthesia and maintenance of an 

open airway, correct site of surgery, infection control and 

efficient communication and teamwork.12-19  

According to surveys by World Health Organization 

(WHO), 321 million surgical procedures are being 

performed throughout the world annually, with 10% 

incidence of adverse events in the hospital. Majority of 

these are related to the surgery, with 0.4-0.8% death rate 

and 3-17% major complications rate in developed 

countries. Half among them are preventable.20-23 

WHO, in 2008 developed Safe Surgery Saves Lives 

guidelines, which consisted of 22 items.  

The perioperative times considered critical by the 

checklist include induction of anaesthesia, incision, and 

time before shifting the patient out of operating room.  

 ‘Sign- in’ before induction is meant to confirm 

identity of the patient, surgical site and name of 

procedure. Checking of anaesthesia machine and drugs, 

presence of pulse oximeter, checking for any allergies, 

risk of difficult airway and aspiration or excessive blood 

loss are all part of ‘sign -in’.  

 ‘Time- out’ which is the time prior to skin incision, 

involves identifying members of the team by names and 

roles, checking name of the patient, surgery to be 

performed, whether prophylactic dose of antibiotic has 

been given an hour before, displaying of the important 

images, estimating length of surgery and the blood loss. 

‘Sign- out’ time before shifting the patient out of 

operating room, includes counting the instruments, 

needles and sponges, labeling the surgical specimens and 

discussing postoperative management issues.24 

Heynes et al published their first multicentric 

evaluation of WHO surgical safety checklist in 2009, in 
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which they selected 8 centers in 8 countries with a total 

of 7688 patients. They implemented WHO safety 

checklist in 3955 patients out of total. They observed 

complications and death rates, pre and post 

implementation of the checklist. The overall drop in 

complication rate was from 11% to 7% (p<0.001) and of 

mortality from 1.5% to 0.8% (p=0.003). Surgical site 

infection and unplanned reoperation also reduced 

significantly (p<0.001 and p=0.047 respectively).They 

stated that implementation of checklist also improved the 

adherence rate of antibiotic prophylaxis from 56% to 

83%, thus lowering the surgical site infection.25 

Also Hawthorne effect, that is improvement in 

performance of people when they are aware of being 

observed also could be one of the factors.26  

Similarly, other researches also quoted in their 

multicentric meta analysis that checklist helped to reduce 

complications, surgical site infection and mortality 

following its implementation.27 

In a recent study conducted in 2017, the authors 

observed a reduction in post surgery deaths by 22% after 

use of WHO surgical safety checklist.28 

Another recent study (2017) conducted in the 

context of validation of pre and post operative WHO 

Safe Surgery Saves Lives checklist concluded that 

checklist is a useful tool for initiating preventive 

strategies along with monitoring of warning signs of 

complications, planning at initial stage and improving 

communication amongst the surgical team. All these 

benefits ultimately enhance the patient safety.29 

However, studies conducted in 2012 showed that 

compliance with safety checklist has been low even after 

its implementation benefits. Various other subsequent 

studies also quoted similar results.30-33  

A study conducted on plastic surgery patients 

showed no significant reduction in complications or 

mortality.34 

Checklist –A Communication Tool: In a study by 

Pugel et al in 2015, authors have found that WHO 

surgical safety checklist reduced complications by 

improving communication among team member’s 

surgeons, anaesthesiologists and nursing staff. They 

have emphasized the use of WHO checklist as a 

communication tool.35 

According to various studies, communication 

failures are common in operating rooms, which occur 

every 7-8 minutes and affect 30% of the interactions.36-

37  

Use of checklist is beneficial in preventing around 

half of the communication gaps.38  

A study also stated that briefing at the start of 

procedure reduces two third of communication 

failures.39 Briefing also has been shown to improved 

team work and output of the providers.40 

However, monitoring compliance of checklist is 

important after its implementation.41 Authors have also 

stated that a system of feedback from the providers 

regarding patient outcomes and adjustments in checklist 

to suit the local needs of the team may help to improve 

the compliance and adherence.42-43 

Recent meta analysis by Law et al in 2016 included 

results of ten studies involving 51,125 patients with 

27,490 pre-implementation and 23,635 post 

implementation cases of WHO safety checklist. They 

observed a significant decline in total complications 

(37.9%), unplanned re-surgery (32.1%), surgical site 

infection (45.5%), and mortality (15.3%).  

Various other parameters like airway evaluation, 

use of pulse oximeter, confirmation of patient name and 

surgical site, use of profile active anti-biotic and 

counting of sponges also improved. They concluded that 

WHO safety checklist is a valuable tool to be used 

globally in all surgical centers.24 

American Society of Anaesthesiologists Pre-

Anaesthesia Check out: American society of 

anaesthesiologists (ASA) task force developed 

guidelines for pre anaesthesia check out procedures for 

checking of equipments in 1993, which were upgraded 

in 2008. These guidelines are helpful to design 

individual checklists in accordance with individual 

anaesthesia machines design and requirements. 

In addition, these guidelines recommend the 

involvement of technical staff in the operating theater for 

checkout procedure of anaesthesia machine and 

equipments. However, the anaesthesia care provider is 

responsible ultimately for the proper functioning of 

anaesthesia equipment.44 

According to ASA guidelines basic equipment for 

safe anaesthesia delivery include, reliable oxygen 

delivery at any concentration up to 100%, reliable source 

of positive pressure ventilation as well as back up 

ventilation facilities, breathing circuits providing 

controlled release of positive pressure, delivery of 

anaesthesia vapours, presence of working suction and 

adequate patient monitoring. In addition, documentation 

of completing the checkout procedure is also 

mandatory.45-46 

World Federation of Society of Anaesthesiologists 

(WFSA)- International Standards: WFSA adopted 

safety standards in 1992 and updated them in 2008 and 

2010.  

The standards laid down in making of safety 

checklist or international standards of safe anaesthesia 

practice in 2010 are international recommendations to 

guide and help the anaesthesiologists to maintain and 

improve the standards of care.  

Mandatory standards of providing anaesthesia for 

elective surgeries have to be met at any cost. Only urgent 

life-saving or limb saving emergencies can be permitted 

at standards below the mandatory in some centers, where 

mandatory standards should be maintained at the earliest. 

The minimum standards worldwide for elective 

procedures, which are mandatory, are termed as highly 

recommended. These minimum standards are acceptable 

in settings where resources are very limited and the 

procedure is necessary. These resources are also called 
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as level 1 or basic infrastructure. Level 2 or 

recommended standards are intermediate level and level 

3 or suggested standards are the optimal level of 

standards to be achieved in any operation setup.  

WFSA has adopted these standards based on 

essential components like hospital infra structure, 

procedure to be performed, personnel involved, drugs 

and equipments available. These standards include pre 

anaesthetic check up of patient as well as checking of 

equipments and drugs in accordance with WHO 

checklist.  

Monitoring during anaesthesia standards include 

uninterrupted oxygen supply and patient oxygenation, 

monitoring of adequate airway and ventilation, 

circulation and tissue perfusion, temperature monitoring, 

monitoring of neuromuscular function and depth of 

anaesthesia as well as the available alarm with set limit 

values. 

Post anaesthesia care standards check for post 

anaesthesia recovery location, monitoring, and pain 

relief.47 

Association of Anaesthesiologists of Great Britain 

and Ireland (AAGBI)—Checklist for Anaesthesia 

Equipment: AAGBI developed anaesthesia equipment 

safety checklists in 1997, 2004 and 2012. This checklist 

recommends using machine self-test procedures along 

with AAGBI checklist to ensure safety as well as 

emphasis its documentation. This checklist is divided 

into various sections according to the parts of machine 

and equipment to be checked.48 

Value of Checklist in Post Anaesthesia Hand over of 

Patient: According to authors, transfer of responsibility 

of patient care by one professional to another temporarily 

or permanently is known as patient handover.49However; 

patient care can be affected by lack of proper transfer of 

information during handover.49-50 

Various organizations and personnel have 

recommended standardized handover procedure in 

recovery rooms to ensure patient safety.51-52 

Studies have shown that handovers in medical 

specialties are brief and informal.50-57 and handover of 

information regarding patients is rare in the specialty of 

anaesthesia.52,58,59 

In a recent study by Salzwedel et al, authors 

developed a comprehensive checklist for post 

anaesthesia handover of elective surgery patients by 

anaesthesiologist to the post anaesthesia care unit 

(PACU) nurse. They observed that use of checklist 

improved the number of items regarding patient’s 

information in PACU from 32.4% before the use of 

checklist to 48.7% after its use. Also, the duration of 

handover hiked from 86 seconds to 121 seconds. They 

concluded that use of checklist might improve quality of 

patient’s handover in immediate post anesthesia 

period.60 

Authors in other studies have quoted similar 

results.61,62 

Perception of Anaesthesiologists on use of Checklists: 

Krombach et al carried out a survey on the perception of 

anaesthesia providers regarding use of checklist and 

other cognitive aids using a questionnaire. They were 

asked to give their opinion about use of checklist in 

routine and emergency situations.  

Authors observed that 98% of respondents 

considered time out or the pre- incision time checklist to 

be important or very important. In addition, 87-97% 

preferred using checklist during time of crisis.  

54% of the least and 50% of the most experienced 

personnel valued the use of checklist in routine 

anaesthesia care. Only 29% anaesthesia providers with 

2-10 yrs experience were interested to use checklist.  

The reasons given for not using checklist routinely 

were distraction from patient care in 27% and lower 

efficiency in 31% of this group.  

The authors concluded that the survey documents 

the importance of human errors and that the integration 

of checklist in the routine clinical usage could lead to 

successful implementation of these aids and tools.63 

In a previous study in this regard, the authors had 

stated that 95% of participants found pre –induction 

checklist useful and 80% were interested to use checklist 

further during simulation trainings. However, only 40% 

participants wanted to use checklist in routine practice.64 

 

Conclusion 
The checklist is much more than just a list of checks. 

It includes the things or procedures, which should be 

done for every patient every time.  

A structured initiative to get all organizations/ 

hospitals to use the safety checklist is need of hour. 

Effective and efficient performance of the safety actions 

and communication are the key to improve safety.  

No checklist is universal and its implementation 

cannot guarantee safety. These are effective only with 

the patient centered approach keeping safety and comfort 

on the top of agenda. 
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