
ReviewArticle

Postoperative recovery: the importance of the team
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Summary
An ageing population and rising healthcare costs are challenging cost-efficient hospital systems wanting to
adapt, employing novel organisational structures designed to merge diverse skill sets. This needs not only
physician and nursing leadership but also new models of care. Anaesthetists have expanded their role into the
broader multidisciplinary field of peri-operative medicine, emphasising collaboration and safety in health
teams. A greater focus on patient-centred care and shared decision making, along with validated metrics to
quantify quality improvement activities, have emphasised the importance of comfort, patient satisfaction and
quality of life after surgery. Shared decision-making is more likely to bemanifest in a flat hierarchy in which each
member of the team brings their own experience and skills to optimise patient care. Successful surgery is best
achieved by a coordinated,multidisciplinary team, embedded in a culture of collaboration and safety.
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Introduction
More than 320 million people undergo major surgery

each year globally [1], and a growing proportion of these

are elderly or have comorbidities that increase the need

for comprehensive peri-operative care. There is no doubt

that advances in anaesthesia, antisepsis, technology and

training have dramatically improved outcomes for people

with conditions amenable to surgery but modern surgery

has become highly complex. Patients are older and frailer,

and present to hospital with a range of medical

conditions that may or may not be well managed.

Healthcare costs continue to rise. These and other drivers

of care are challenging cost-efficient hospital systems

wanting to adapt, employing novel organisational

structures designed to merge diverse skill sets. This needs

not only physician and nursing leadership but also new

models of care [2–4].

In 1954, Beecher and Todd highlighted the

“inseparability of anaesthesia from the total care of the

surgical patient” and “the compelling reason why surgeon

and anaesthetist, engaged as they are in a common task,

cannot with profit pursue separate goals” [5]. Anaesthetists

have expanded their role into the broader multidisciplinary

field of peri-operative medicine [6], along with geriatric

medicine services for older surgical patients [7] and other

interested groups [8, 9]. The enhanced recovery

after surgery (ERAS) movement has emphasised a

multimodal, multidisciplinary approach involving a team of

surgeons, anaesthetists and an ERAS coordinator to

minimise complications and shorten hospital stay [10].

Teamwork is key and has been shown to lead to better

outcomes [11]. Modern surgery and peri-operative care has

become embedded in a culture of collaboration and safety

in health teams [11, 12].
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Surgeons are growing increasingly aware of the

importance of non-technical skills [13], and nurses have

always practiced patient-centred care [14], but non-clinical

aspects often get missed by all who care for patients in the

peri-operative period [15]. A renewed focus on patient-

centred care [16], along with validated metrics to quantify

quality improvement activities, have emphasised the

importance of patient satisfaction [17–19], comfort [20] and

quality of life [21]. An often underappreciated component

of ERAS is the provision of patient information. Once

considered a passive recipient of information anddecisions,

the patient is now considered an active participant in

the clinical decision-making process. This requires

consideration of patient age and sex [22, 23], functional

status [24], mental health [25, 26] and health literacy [27, 28].

Access to appropriate pre- and postoperative information,

respect and dignity are key to patients’ satisfaction with

care [29].

Shared decision-making is an ideal [30], but not often

achieved [31]. It is more likely to be manifest in a flat

hierarchy in which each member of the team brings their

own experience and skills to optimise patient care [32].

Recovery after surgery
Postoperative recovery starts when surgery and delivery of

anaesthesia stops, most often followed by transfer to a

recovery suite or critical care environment. Full patient

recovery takes much longer, perhaps best defined by the

patient perceiving a complete return to their usual self or to

their pre-operative health status (or better). It can be a

complex and fragile process, with physical, emotional,

social and habitual characteristics [33].

Recovery from surgery can be divided into five phases:

1 Pre-recovery, starting before surgery and includes the

patient’s emotional, physical and practical preparations

for the surgery and postoperative recovery [34, 35].

2 Early recovery, starting when the patient leaves the

operating room and begins to emerge from anaesthesia,

recovering protective reflexes and motor activity.

3 Intermediate recovery, when the patient is still cared for

at the hospital but is not monitored as closely as in

phase II. Phase III is the period during which coordination

and physiological function normalise and the patient may

be considered in a state of ‘home-readiness’ and is able

to return home.

4 Later recovery, when the patient is discharged from the

hospital and care continues until they have regained

their usual function and activity. This phase can be from

hours to days and is the period after which the patient

has fully recovered and is capable of returning to work

or usual home activities [33, 36].

5 Long-term recovery, most often taking 3–6 months for

restoration of functional and cognitive abilities,

although persistent postsurgical pain can occur in up to

10%of patients [14].

It is crucial to measuring and follow-up quality of

postoperative recovery, symptoms and discomfort [20],

well-being [37] and fatigue [38] to assess how changes in

healthcare delivery impact the quality of care [39].

The surgeon’s perspective
Surgery at its core is a technical undertaking in which focus

and attention to detail are paramount. The incisions, the

planes of dissection and the placement of every suture all

matter. Just as cure from some afflictions may be achieved

with an appropriate operation, inadequate resection

margins, leaking anastomoses, thrombosed grafts and

wound complications are all regarded as technical failures,

things that could have been avoided. Functional and

aesthetic outcomes are usually attributed to the surgeon

when he or she faces patients and families in the recovery

room and in the clinic. A surgeon’s performance is publicly

appraised in auditmeetings and league tables.When things

go well, patients are often profuse in their praise, crediting

the surgeon with the entire surgical episode, but when

complications occur there is nowhere to hide. Of course,

surgery is not really a solo enterprise. The surgical episode

depends critically on patient selection, and on

multidisciplinary pre-operative, peri-operative and

postoperative care. But surgeons will almost always feel a

special relationship with their patients, who face an ordeal

to be endured, who have a need for rescue from something

so serious as to warrant an operation, who perceive the

surgeon having a sense of proximity to his or her body and

privileged access to parts to which even the patients

themselves do not have access, and who have to endure the

physical and emotional aftermath. Little described this as an

‘ethics of surgery’, adding the special importance the

patient places on the surgeon’s continued presence on

postoperative rounds, at clinic visits or bymaking telephone

calls [40]. In addition to mastering the performance of

operations, the surgeon’s role in patient selection and non-

technical skills required to be safe and effective have been

thoroughly scrutinised. Much has been written about

situational awareness, judgement, peri-operative and intra-

operative decision-making, slowing down when you should

and communication and teamwork in the operating room

[41–43]. Even surgeons’ role in advocacy and improving
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health systems has been articulated as aspects of

professionalism [44]. Such technical and non-technical skills

are now defined, taught and assessed during surgical

training, and are actively promoted by most professional

bodies throughout surgeons’ careers [45]. Although these

developments are far reaching and have greatly extended

surgeons’ own views of what constitutes good practice, they

do not necessarily encompass surgeons’ roles within broader

interdisciplinary teams.Of course, practice characteristics are

critical determinants of whether this matters – a surgeon

doing mostly office-based procedures may be able to

practice brilliantly with a very small team. However, this is

clearly not the case in hospital-based practice, with sicker

patients, more complex procedures and greater

dependence on expert nursing, allied health, non-surgical

specialists, community-based teams and non-medical

professionals. How does a surgeon work effectively with the

other teammembers uponwhompatients alsodepend?

It has been argued that a sense of equal status among

healthcare team members is a pre-requisite for truly

collaborative practice [46]. There are two problems with this

notion from a surgeon’s perspective. The first is procedural

and relates to a general lack of exposure to interprofessional

training. Although the intrinsic value of interdisciplinary

collaboration is implicit within competency-based

frameworks, an explicit discourse of interprofessional

learning is still lacking in most surgical training

programmes. The second problem is normative, and relates

to the notion of equality. Collaboration and teamwork are

typically highly valued in surgical training and practice, but

the surgeon primarily retains leadership at the centre of any

given healthcare team [47]. This could be understood to be

a direct outcome of the professional culture that is

reinforced on a daily basis by the experiences described

earlier. Many argue that it is in patients’ best interests to

have a hierarchical structure in the operating room.

For both cultural and clinical reasons, therefore, it

appears the dominant model in surgery is a hierarchical

form of leadership and management role, rather than a

team member and collaborator role that some argue is

necessary for successful interprofessional practice. Of

course this is not necessarily problematic, and best done

with grace [48]. Largely gone are the days when all staff

would jump to attention, dropping what they are doing to

fall into line behind the surgeon as he or she appears,

unannounced, for an impromptu ward-round, barking

instructions as the convoy breezes past each patient.

However, to be otherwise would take substantial further

adjustment to formal training, including rapprochement

between the competing discourses of professionalism in

surgery and interprofessionalism outside of surgery [49], as

well as a different style of role modelling by the most

respected consultants that probably only comes with

generational change.

The anaesthetist’s perspective
As with most things in life, preparation is key. This applies to

the patient (evaluation, optimisation, prehabilitation) and

the surgical team. The importance of a thorough pre-

operative evaluation became apparent in the mid-20th

century [50], but anaesthetic involvement in the pre-

admission evaluation of elective surgical patients did not

become established until the 1970s [51]. A particular focus

on coronary artery disease followed, aiming to quantify peri-

operative risk and inform rational selection of additional

investigations [52, 53]. In the 1990s, pre-admission clinics

were being established [51, 54]. These clinics could be led

by surgeons, anaesthetists or nurses [55–58], but, ideally,

they function best as a multidisciplinary peri-operative

system to also include physiotherapy, pharmacy and other

allied health personnel. That is, a comprehensive peri-

operative service [32, 55, 59, 60].

The benefits of a pre-admission review process are

many: comprehensive evaluation and risk stratification;

optimisation of medical conditions; referral for additional

investigations and specialist review; patient education; day

of surgery admission; reduced cancellations; discharge

planning; and opportunities for end-of-life care. Experience

has shown that this offers ideal opportunities for better

team-based care. Hence, there are not only improvements

in quality and safety of healthcare but also improved job

satisfaction [55, 61].

Optimising medical conditions before surgery is most

important in those with chronic medical conditions such as

diabetes [14], heart failure [62] and frailty [37]. Pre-

habilitation refers to efforts to improve the nutritional status,

fitness, well-being and medical conditions of patients

awaiting surgery [63–66]. Although the full value of pre-

habilitation pathways is yet to be determined, there is

growing evidence to support such efforts [67, 68].

The specialty of anaesthesia has evolved to incorporate

peri-operative medicine [4, 69]. As surgical outcomes

continue to improve, more extensive surgery is being

offered to older patients, often with concurrent medical

diseases and drug treatments [70]. Optimal peri-operative

care requires a seamless transition of an informed,

medically optimised patient before surgery, through the

operation, to a recovery periodwithminimal discomfort and

free of complications, to optimal health [70]. The traditional

model of medical specialty ‘silos’ opens up gaps in
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knowledge and care. A complication-free recovery requires

trained, multidisciplinary, team-based care and this should

be embedded in a clinical care pathway focused on

enhancing patient recovery. The ERAS pathways also

identify audit of outcomes and process in amultidisciplinary

environment to ensure reduced risk of postoperative

complications and shorter hospital stays [10, 71].

The introduction of surgical safety checklists into the

operating suite has been rapid and effective [72]. Despite

some problems with compliance [73, 74], successful

widespread implementation has mostly been achieved [72,

75]. This not only improves patient safety and outcomes

after surgery but it also clearly improves teamwork and

communication in the operating room [76].

The value of an acute pain service, staffed by an

anaesthetist and a specialised pain nurse (or nurse

practitioner), and sometimes including a pharmacist, is well

established [66, 67]. An acute pain service is often

confronted with unstable postoperative patients in which

pain is but one symptom. The acute pain service staff are

often the first to identify the deteriorating patient [77].

Access to intensive care is often limited [78] and so hybrid

models have been developed that include ward-based

critical care and extended recovery areas [79, 80]. Ward

nurses play an important role [81, 82]. This has entailed

changes in work practices for many clinicians, who have

moved outside their traditional scopes of practice to

engage in novel solutions to limited resources.

The nurse’s perspective
Aswith surgery and anaesthesia, the basis for creating a safe

and successful postoperative recovery begins with pre-

operative assessment and planning. Once the details of the

operation are known, the nurse assesses the patient’s

personal, social and clinical status, with an emphasis on their

fears, stresses and vulnerability. Each individual patient’s

resources and needs must be taken into account as well as

the specific circumstances of the surgery and anaesthesia

[83].

Patient-centred care implies a recognition of the

patient as a unique entity, being addressed by name and

treated with dignity and respect. The nurse should connect

with the patient and explain what is going to happen,

providing support and reassurance as well as acting

faithfully by keeping given promises [84]. Thus, feelings of

trust can influence emotional balance and having faith in

the support of healthcare staff reduces anxiety both before

and after surgery [85]. These attributes, along with

ensuring patient comfort result in better patient satisfaction

[29, 86].

Operating room nurses have their own responsibilities

in patient identification and participation in the surgical

safety checklist, patient positioning, maintenance of body

temperature and infection control [76, 83, 87, 88]. Nurses

contribute to patient monitoring and require situational

awareness, to be responsive, as well as maintaining ethical

responsibility, concern and respect for patient dignity –

central tenets for all team members [83, 87, 89]. These and

other shared goals are essential for teamwork and shared

mental models crucial for patient safety [90]. Teamwork is

also an essential component of handover from the

operating room to the recovery area or intensive care unit

[90]. The handover should be structured and both written

and verbal [91].

The major nursing activity in the recovery area is direct

clinical care, including connecting patients to monitors,

delivery of oxygen therapy, preparation and administration

of drugs, blood products and fluids, monitoring of drains

and urine output, provision of patient comfort and

assessment of pain [92]. It is of great importance that the

assessments are performed systematically and with

validated scales. In a technical, procedure-orientated area,

such as the recovery area, errors of judgement and faulty

techniques are common.Of note is the recurring problemof

failure of communication [93]. Improvements in written,

verbal and electronic transmission of information are,

therefore, of great importance. Using tools to assess

readiness for discharge can limit adverse events [94].

Nurses working in the recovery area should have the

requisite skills to care for a diverse postoperative patient

types as well as the critically ill surgical cohort. The recovery

area nurse must make decisions on a minute-to-minute

basis and use their knowledge and experience for problem-

solving and effective patient care [84, 95]. Postoperative

adverse events can also occur in patients with little or no

co-existing disease and, in some cases, this can lead to

serious sequelae, including cardiac arrest [93]. Thus, the

nurse needs to be competent in handling airway

management, advanced cardiac life support and other

serious complications [92]. The risk for mortality decreases

in units with high patient-to-nurse ratios [96]. Although it is

difficult to predict recovery area staffing needs due to the

marked variation in patient number and acuity over several

hours [97], the ratio of nurses to patients should be flexible

so as to provide no less than one nurse to three patients, and

one nurse to each patient who has not recovered protective

reflexes or consciousness.

The early recovery period is followed by a handover

and transfer to a surgical ward. Surgical ward nursing staff

have their own specific responsibilities. The emphasis on

© 2020Association of Anaesthetists e161

Nilsson et al. | Teamwork in surgery Anaesthesia 2020, 75 (Suppl. 1), e158–e164



patient comfort and monitoring is maintained, with

additional encouragement of early feeding and ambulation.

Patient satisfaction is enhanced by having nurses easily

accessible [98] and personalised electronic health

programmes aimed atmanaging recovery expectations and

guidance tailored to the patient [99], including post-

discharge digital follow-ups [34, 86, 100], are examples of

care that increase quality of recovery.

In conclusion, good recovery and successful surgery

should be defined by the patient and is best achieved by a

co-ordinated, multidisciplinary team, embedded in a culture

of collaboration and safety [12]. The ageing population is

also placing added pressure on the health system, with new

models of care of the elderly being successfully introduced

[7]. Once again, a multidisciplinary shared care model,

consisting of surgeons, geriatricians, anaesthetists, nurses,

allied health and other clinicians integrating as a

comprehensive geriatric assessment team is ideal to

optimise care through to full recovery [101, 102]. Some

centres have extended this model to create ‘post-operative

care’ or ‘outreach teams’, linking surgery, anaesthesia,

geriatrics, nursing and other specialty input [64–66].

Improvements in capacity and delivery of surgical services

are crucial ingredients of a high-quality healthcare system [1].

Acknowledgements
Noexternal funding or competing interests declared.

References
1. Weiser TG, Haynes AB, Molina G, et al. Estimate of the global

volume of surgery in 2012: an assessment supporting
improved health outcomes. Lancet 2015;385(Suppl. 2): S11.

2. To KB, Kamdar NS, Patil P, et al. Acute care surgery model and
outcomes in emergency general surgery. Journal of the
AmericanCollege of Surgeons 2019;228:21–8; e7.

3. Øygarden O, By RT, Bjaalid G, Mikkelsen A. Establishing a
multidisciplinary day-care surgery department: challenges for
nursing management. Journal of Nursing Management 2019;
27: 133–42.

4. Al-Shammari L, Douglas D, Gunaratnam G, Jones C.
Perioperative medicine: a new model of care? British Journal
of HospitalMedicine 2017;78: 628–32.

5. Beecher HK, Todd DP. A study of the deaths associated with
anesthesia and surgery: based on a study of 599, 548
anesthesias in ten institutions 1948-1952, inclusive. Annals of
Surgery 1954;140: 2–35.

6. Grocott MP, Pearse RM. Perioperative medicine: the future of
anaesthesia?British Journal of Anaesthesia 2012;108: 723–6.

7. Joughin AL, Partridge JSL, O’Halloran T, Dhesi JK. Where are
we now in perioperative medicine? Results from a repeated
UK survey of geriatric medicine delivered services for older
people.Age andAgeing 2019;48: 458–62.

8. Duceppe E, Parlow J, MacDonald P, et al. Canadian
Cardiovascular Society Guidelines on perioperative cardiac
risk assessment and management for patients who undergo
noncardiac surgery. Canadian Journal of Cardiology 2017;
33: 17–32.

9. Groves C, Whiteman A, Kumar G, Stephens R, Walker D. Early
adopters of perioperative medicine: who are they and what
motivates them? British Journal of Hospital Medicine 2017;
78: 642–6.

10. Ljungqvist O, Scott M, Fearon KC. Enhanced recovery after
surgery: a review. Journal of the American Medical
Association Surgery 2017;152: 292–8.

11. Eddy K, Jordan Z, Stephenson M. Health professionals’
experience of teamwork education in acute hospital settings:
a systematic review of qualitative literature. JBI Database of
Systematic Reviews and Implementation Reports 2016; 14:
96–137.

12. Chu K, Weiser TG. Cold steel might cure, but it takes a village
to prevent surgical infections. Lancet Infectious Diseases
2018;18: 476–7.

13. Yule J, Hill K, Yule S. Development and evaluation of a patient-
centred measurement tool for surgeons’ non-technical skills.
British Journal of Surgery 2018;105: 876–84.

14. Glare P, Aubrey KR, Myles PS. Transition from acute to chronic
pain after surgery. Lancet 2019;393: 1537–46.

15. Benwell B, Rhys CS. Negotiating relevance in pre-operative
assessments. Social Science and Medicine 2018; 200: 218–
26.

16. Arakelian E, Swenne CL, Lindberg S, Rudolfsson G, von
Vogelsang AC. The meaning of person-centred care in the
perioperative nursing context from the patient’s perspective –
an integrative review. Journal of Clinical Nursing 2017; 26:
2527–44.

17. Myles P, Williams D, Hendrata M, Anderson H, Weeks A.
Patient satisfaction after anaesthesia and surgery: results of a
prospective survey of patients. British Journal of Anaesthesia
2000;84: 6–10.

18. Lobo Prabhu K, Cleghorn MC, Elnahas A, et al. Is quality
important to our patients? The relationship between surgical
outcomes and patient satisfaction. British Medical Journal
Quality and Safety 2018;27: 48–52.

19. Fregene T, Wintle S, Venkat Raman V, Edmond H, Rizvi S.
Making the experience of elective surgery better. British
Medical Journal OpenQuality 2017;6: e000079.

20. Myles PS, Boney O, Botti M, et al. Systematic review and
consensus definitions for the Standardised Endpoints in
Perioperative Medicine (StEP) initiative: patient comfort.
British Journal of Anaesthesia 2018;120: 705–11.

21. Jagsi R, Li Y, Morrow M, et al. Patient-reported quality of life
and satisfaction with cosmetic outcomes after breast
conservation and mastectomy with and without
reconstruction: results of a survey of breast cancer survivors.
Annals of Surgery 2015;261: 1198–206.

22. Myles PS, McLeod AD, Hunt JO, Fletcher H. Sex differences in
speed of emergence and quality of recovery after anaesthesia:
cohort study.BritishMedical Journal 2001;322: 710–1.

23. Jaensson M, Dahlberg K, Nilsson U. Sex similarities in
postoperative recovery and health care contacts within 14
days with mHealth follow-up: secondary analysis of a
randomized controlled trial. JMIR Perioperative Medicine
2018;1: e2.

24. Baker J, Janda M, Gebski V, et al. Lower preoperative quality
of life increases postoperative risk of adverse events in women
with endometrial cancer: results from the LACE trial.
GynecologicOncology 2015;137: 102–5.

25. Aspari AR, Lakshman K. Effects of pre-operative psychological
status on post-operative recovery: a prospective study. World
Journal of Surgery 2018;42: 12–8.

26. Nilsson U, Dahlgren K, Jaensson M. Low preoperative mental
and physical health is associated with poorer postoperative
recovery in patients undergoing day surgery: a secondary
analysis from a randomized controlled study.World Journal of
Surgery 2019;43: 1949–56.

e162 © 2020 Association of Anaesthetists

Anaesthesia 2020, 75 (Suppl. 1), e158–e164 Nilsson et al. | Teamwork in surgery



27. H€alleberg-Nyman M, Nilsson U, Dahlberg K, Jaensson M. The
association between functional health literacy and
postoperative recovery, healthcare contacts and health
related quality of life among patients undergoing day surgery.
Journal of the American Medical Association Surgery 2018;
153: 1–8.

28. Wright JP, Edwards GC, Goggins K, et al. Association of
health literacy with postoperative outcomes in patients
undergoing major abdominal surgery. Journal of the
AmericanMedical Association Surgery 2018;153: 137–42.

29. Heidegger T, Saal D, N€ubling M. Patient satisfaction with
anaesthesia–Part 1: satisfaction as part of outcome–and what
satisfies patients.Anaesthesia 2013;68: 1165–72.

30. Hughes TM, Merath K, Chen Q, et al. Association of shared
decision-making on patient-reported health outcomes and
healthcare utilization.American Journal of Surgery 2018; 216:
7–12.

31. Stubenrouch FE, Mus EMK, Lut JW, Hesselink EM, Ubbink DT.
The current level of shared decision-making in
anesthesiology: an exploratory study. BMC Anesthesiology
2017;17: 95.

32. Nurok M, Sadovnikoff N, Gewertz B. Contemporary
multidisciplinary care–who is the captain of the ship, and does
it Matter? Journal of the American Medical Association
Surgery 2016;151: 309–10.

33. Allvin R, Berg K, Idvall E, Nilsson U. Postoperative recovery: a
concept analysis. Journal of Advanced Nursing 2007; 57:
552–8.

34. Dahlberg K, JaenssonM, Nilsson U, ErikssonM, Odencrants S.
Holding it together – a qualitative study of patients’
perspectives on postoperative recovery when using an
e-assessed follow-up. JMIRMhealth Uhealth 2018;6: e10387.

35. Svensson M, Nilsson U, Svantesson M. Patients’ experience of
mood while waiting for day surgery. Journal of Clinical
Nursing 2016;25: 2600–8.

36. Lee L, Tran T,MayoNE, Carli F, Feldman LS.What does it really
mean to “recover” from an operation? Surgery 2014; 155:
211–6.

37. Gornall B, Myles PS, Smith C, et al. Measurement of quality of
recovery using the QoR-40: a quantitative systematic review.
British Journal of Anaesthesia 2013;111: 161–9.

38. Nilsson U, Jaensson M, Dahlberg K, Hugelius K. Postoperative
recovery after general and regional anesthesia in patients
undergoing day surgery: a mixed methods study. Journal of
Perianesthesia Nursing 2019;34: 517–28.

39. Myles P, Reeves M, Anderson H, Weeks A. Measurement of
quality of recovery in 5672 patients after anaesthesia and
surgery.Anaesthesia and Intensive Care 2000;28: 276.

40. Little M. The fivefold root of an ethics of surgery. Bioethics
2002;16: 183–201.

41. Ounounou E, Aydin A, Brunckhorst O, Khan MS, Dasgupta P,
AhmedK. Nontechnical skills in surgery: a systematic review of
current training modalities. Journal of Surgical Education
2019;76: 14–24.

42. Moulton CA, Regehr G, Lingard L, Merritt C, MacRae H.
Slowing down to stay out of trouble in the operating room:
remaining attentive in automaticity.AcademicMedicine 2010;
85: 1571–7.

43. Etherington N, Wu M, Cheng-Boivin O, Larrigan S, Boet S.
Interprofessional communication in the operating room: a
narrative review to advance research and practice. Canadian
Journal of Anesthesia 2019.

44. Gruen RL, Arya J, Cosgrove EM, et al. Professionalism in
surgery. Journal of the American College of Surgeons 2003;
197: 605–8.

45. Royal Australasian College of Surgeons. Becoming a
competent and proficient surgeon: training standards for
the nine RACS competencies. Melbourne: Royal Australian

College of Surgery (RACS), 2012. https://umbraco.surgeons.
org/media/2764/mnl_2012-02-24_training_standards_final_f
ormatted.pdf (accessed 26/7/2019).

46. Hall P. Interprofessional teamwork: professional cultures as
barriers. Journal of Interprofessional Care 2005;19: 188–96.

47. Kitto SC, Gruen RL, Smith JA. Imagining a continuing
interprofessional education program (CIPE) within surgical
training. Journal of Continuing Education in the Health
Professions 2009;29: 185–9.

48. Gruen RL, Watters DA, Hollands MJ. Surgical wisdom. British
Journal of Surgery 2012;99: 3–5.

49. Jung JJ, Yule S, Boet S, Szasz P, Schulthess P, Grantcharov T.
Nontechnical skill assessment of the collective surgical team
using the non-technical skills for surgeons (NOTSS) system.
Annals of Surgery 2019. Epub ahead of print 21 February.
https://doi.org/10.1097/SLA.0000000000003250

50. Lee JA. The anaesthetic out-patient clinic. Anaesthesia 1949;
4: 169–74.

51. Burn JM. Perioperative care: preoperative care. British Journal
of HospitalMedicine 1978;19: 425–32.

52. Goldman L, Caldera D, Nussbaum S, et al. Multifactorial index
of cardiac risk in noncardiac surgical procedures. New
England Journal ofMedicine 1977;297: 845–50.

53. Eagle KA, Brundage BH, Chaitman BR, et al. Guidelines for
perioperative cardiovascular evaluation for noncardiac
surgery. Report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines.
Committee on Perioperative Cardiovascular Evaluation for
Noncardiac Surgery.Circulation1996;93: 1278–317.

54. Frost EA. Outpatient evaluation: a new role for the
anesthesiologist. Anesthesia and Analgesia 1976; 55:
307–10.

55. Kerridge R, Lee A, Latchford E, Beehan SJ, Hillman KM. The
perioperative system: a new approach to managing elective
surgery.Anaesthia and Intensive Care 1995;23: 591–6.

56. Crosby DL, Griffith GH, Jenkins JR, Real R, Roberts BC, Forrest
AP. General surgical pre-admission clinic. British Medical
Journal 1972;3: 157–9.

57. ReedM,Wright S, Armitage F. Nurse-led general surgical pre-
operative assessment clinic. Journal of the Royal College of
Surgeons of Edinburgh 1997;42: 310–3.

58. Kinley H, Czoski-Murray C, George S, et al. Extended scope of
nursing practice: a multicentre randomised controlled trial of
appropriately trained nurses and pre-registration house
officers in pre-operative assessment in elective general
surgery.Health Technology Assessment 2001;5: 1–87.

59. Grocott MPW, Edwards M, Mythen MG, Aronson S. Peri-
operative care pathways: re-engineering care to achieve the
‘triple aim’.Anaesthesia 2019;74(Suppl. 1): 90–9.

60. Lee A, Kerridge RK, Chui PT, Chiu CH, Gin T. Perioperative
systems as a quality model of perioperative medicine and
surgical care.Health Policy 2011;102: 214–22.

61. Brindis R, Rodgers GP, Handberg EM. President’s page: team-
based care: a solution for our health care delivery challenges.
Journal of the American College of Cardiology 2011; 57:
1123–5.

62. Lee LKK, Tsai PNW, Ip KY, Irwin MG. Pre-operative cardiac
optimisation: a directed review. Anaesthesia 2019; 74(Suppl.
1): 67–79.

63. Levett DZH, Grimmett C. Psychological factors, prehabilitation
and surgical outcomes: evidence and future directions.
Anaesthesia 2019;74(Suppl. 1): 36–42.

64. Scheede-Bergdahl C, Minnella EM, Carli F. Multi-modal
prehabilitation: addressing the why, when, what, how, who
andwhere next?Anaesthesia 2019;74(Suppl. 1): 20–6.

65. Bingener J, Cutshall SM, Skaran PE, Bauer BA. Patient-
centered surgical prehabilitation.American Journal of Surgery
2019;218: 666.

© 2020Association of Anaesthetists e163

Nilsson et al. | Teamwork in surgery Anaesthesia 2020, 75 (Suppl. 1), e158–e164

https://umbraco.surgeons.org/media/2764/mnl_2012-02-24_training_standards_final_formatted.pdf
https://umbraco.surgeons.org/media/2764/mnl_2012-02-24_training_standards_final_formatted.pdf
https://umbraco.surgeons.org/media/2764/mnl_2012-02-24_training_standards_final_formatted.pdf
https://doi.org/10.1097/SLA.0000000000003250


66. Pillinger NL, Robson JL, Kam P. Nutritional prehabilitation:
physiological basis and clinical evidence. Anaesthesia and
Intensive Care 2018;46: 453–62.

67. Hughes MJ, Hackney RJ, Lamb PJ, Wigmore SJ, Christopher
Deans DA, Skipworth RJE. Prehabilitation before major
abdominal surgery: a systematic review and meta-analysis.
World Journal of Surgery 2019;43: 1661–8.

68. Dalton A, Zafirova Z. Preoperative management of the
geriatric patient: frailty and cognitive impairment assessment.
AnesthesiologyClinics 2018;36: 599–614.

69. Miller TE, Shaw AD, Mythen MG, Gan TJ. Evidence-based
perioperative medicine comes of age: the perioperative
quality initiative (POQI): the 1st consensus conference of the
perioperative quality initiative (POQI). Perioperative Medicine
2016;5: 26.

70. Symons J, Myles P, Mehra R, Ball C. Perioperative Medicine for
the Junior Clinician. Oxford: JohnWiley & Sons Ltd, 2015.

71. Feldheiser A, Aziz O, Baldini G, et al. Enhanced recovery after
surgery (ERAS) for gastrointestinal surgery, part 2: consensus
statement for anaesthesia practice. Acta Anaesthesiologica
Scandinavica 2016;60: 289–334.

72. Treadwell JR, Lucas S, Tsou AY. Surgical checklists: a
systematic review of impacts and implementation. British
Medical Journal Quality and Safety 2014;23: 299–318.

73. Russ S, Rout S, Caris J, et al. Measuring variation in use of the
WHO surgical safety checklist in the operating room: a
multicenter prospective cross-sectional study. Journal of the
American College of Surgeons 2015;220: 1–11; e4.

74. Poon SJ, Zuckerman SL, Mainthia R, et al. Methodology and
bias in assessing compliance with a surgical safety checklist.
Joint Commission Journal on Quality and Patient Safety 2013;
39: 77–82.

75. Oszvald A, Vatter H, Byhahn C, Seifert V, Guresir E. “Team
time-out” and surgical safety-experiences in 12,390
neurosurgical patients.Neurosurgery Focus 2012;33: E6.

76. Dellinger EP. Teamwork and collaboration for prevention of
surgical site infections. Surgical Infections 2016;17: 198–202.

77. Riley RH. An acute pain service and preventable deaths in
hospitals.Medical Journal of Australia 1996;164: 573.

78. Rhodes A, Ferdinande P, Flaatten H, Guidet B, Metnitz PG,
Moreno RP. The variability of critical care bed numbers in
Europe. Intensive CareMedicine 2012;38: 1647–53.

79. Eichenberger AS, Haller G, Cheseaux N, Lechappe V, Garnerin
P, Walder B. A clinical pathway in a post-anaesthesia care unit
to reduce length of stay, mortality and unplanned intensive
care unit admission. European Journal of Anaesthesiology
2011;28: 859–66.

80. Moonesinghe SR, Wong DJN, Farmer L, Shawyer R, Myles PS,
Harris SK. SNAP-2 EPICCS: the second Sprint National
Anaesthesia Project-EPIdemiology of Critical Care after
Surgery: protocol for an international observational cohort
study.BritishMedical Journal Open 2017;7: e017690.

81. Mohammmed Iddrisu S, Hutchinson AF, Sungkar Y, Considine
J. Nurses’ role in recognising and responding to clinical
deterioration in surgical patients. Journal of Clinical Nursing
2018;27: 1920–30.

82. Considine J, Hutchison AF, Rawson H, et al. Comparison of
policies for recognising and responding to clinical
deterioration across five Victorian health services. Australian
Health Review 2018;42: 412–9.

83. Nilsson U, Jaensson M. Anesthetic nursing: keep in touch,
watch over, and be one step ahead. Journal of Perianesthesia
Nursing 2016;31: 550–1.

84. Nilsson U. What is most important for you now? Person-
centred postoperative care in the PACU. Journal of
Perianesthesia Nursing 2019;34: 877–8.

85. Lee JS, Park YM, Ha KY, Cho SW, Bak GH, Kim KW.
Preoperative anxiety about spinal surgery under general

anesthesia. European Spine Journal 2016; 25:
698–707.

86. Jaensson M, Dahlberg K, Nilsson U. Factors influencing day
surgery patients’ quality of postoperative recovery and
satisfaction with recovery: a narrative review. Perioperative
Medicine 2019;8: 3.

87. Blomberg AC, Bisholt B, Lindwall L. Responsibility for patient
care in perioperative practice.NursingOpen 2018;5: 414–21.

88. Schreiber R, Macdonald M. Keeping vigil over the patient: a
grounded theory of nurse anaesthesia practice. Journal of
AdvancedNursing 2010;66: 552–61.

89. Lyk-Jensen HT, Jepsen RM, Spanager L, Dieckmann P,
Ostergaard D. Assessing nurse anaesthetists’ non-technical
skills in the operating room. Acta Anaesthesiologica
Scandinavica 2014;58: 794–801.

90. Manser T. Teamwork and patient safety in dynamic domains of
healthcare: a review of the literature. Acta Anaesthesiologica
Scandinavica 2009;53: 143–51.

91. Randmaa M, Engstrom M, Swenne CL, Martensson G. The
postoperative handover: a focus group interview study with
nurse anaesthetists, anaesthesiologists and PACU nurses.
BritishMedical Journal Open 2017;7: e015038.

92. Kiekkas P, Poulopoulou M, Papahatzi A, Androutsopoulou C,
Maliouki M, Prinou A. Nursing activities and use of time in the
postanesthesia care unit. Journal of Perianesthesia Nursing
2005;20: 311–22.

93. Kluger MT, Bullock MF. Recovery room incidents: a review of
419 reports from the Anaesthetic Incident Monitoring Study
(AIMS).Anaesthesia 2002;57: 1060–6.

94. Street M, Phillips NM, Mohebbi M, Kent B. Effect of a newly
designed observation, response and discharge chart in the
Post Anaesthesia Care Unit on patient outcomes: a quasi-
expermental study in Australia. British Medical Journal Open
2017;7: e015149.

95. Simpson JC, Moonesinghe SR. Introduction to the
postanaesthetic care unit. PerioperativeMedicine 2013;2: 5.

96. Aiken LH, Clarke SP, Sloane DM, Sochalski J, Silber JH.
Hospital nurse staffing and patient mortality, nurse burnout,
and job dissatisfaction. Journal of the American Medical
Association 2002;288: 1987–93.

97. Dexter F. Why calculating PACU staffing is so hard and why/
how operations research specialists can help. Journal of
Perianesthesia Nursing 2007;22: 357–9.

98. Berning V, Laupheimer M, Nubling M, Heidegger T. Influence
of quality of recovery on patient satisfaction with anaesthesia
and surgery: a prospective observational cohort study.
Anaesthesia 2017;72: 1088–96.

99. van der Meij E, Anema JR, Leclercq WKG, et al. Personalised
perioperative care by e-health after intermediate-grade
abdominal surgery: a multicentre, single-blind, randomised,
placebo-controlled trial. Lancet 2018;392: 51–9.

100. Dahlberg K, Jaensson M, Nilsson U. “Let the patient decide” –
person-centered postoperative follow-up contacts, initiated
via a phone app after day surgery: secondary analysis of a
randomized controlled trial. International Journal of Surgery
2019;61: 33–7.

101. Tarazona-Santabalbina FJ, Llabata-Broseta J, Belenguer-
Varea A, Alvarez-Martinez D, Cuesta-Peredo D, Avellana-
Zaragoza JA. A daily multidisciplinary assessment of older
adults undergoing elective colorectal cancer surgery is
associated with reduced delirium and geriatric
syndromes. Journal of Geriatric Oncology 2019; 10:
298–303.

102. Harari D, Hopper A, Dhesi J, Babic-Illman G, Lockwood L,
Martin F. Proactive care of older people undergoing surgery
(‘POPS’): designing, embedding, evaluating and funding a
comprehensive geriatric assessment service for older elective
surgical patients.Age andAgeing 2007;36: 190–6.

e164 © 2020 Association of Anaesthetists

Anaesthesia 2020, 75 (Suppl. 1), e158–e164 Nilsson et al. | Teamwork in surgery


