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Summary
Traditional surgical outcome measures include minor and major complications, hospital length of stay and
sometimes longer-term survival. Each of these is important but there needs to be greater emphasis on patient-
reported outcome measures. Global measures of a patient’s quality of recovery, avoidance of postoperative
morbidities, early hospital discharge to home (without re-admission) and longer term disability-free survival can
better define postoperative recovery. A patient’s recovery pathway can be mapped through the immediate
days or weeks after surgery with documentation of morbidity using the postoperativemorbidity survey and/or a
quality of recovery score, days alive and at home up to 30 days after surgery and then longer termdisability-free
survival using the WHO Disability Assessment Schedule 2.0 scale. These can be used to define quality of
recovery after surgery.
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Introduction
Most people coming for surgery are anxious and worried

about their eventual recovery. Anaesthetists, surgeons and

other peri-operative physicians have specific concerns

related to comorbidity and implications of the type and

extent of surgery. Nevertheless, advances in peri-operative

care mean that healthy patients having most types of

surgery can expect to recover well and quickly. Serious

complications are rare, but pain and discomfort and

transient problems, such as delirium, sleep disturbance and

fatigue, are common.

Traditional outcomemeasures in surgery includeminor

andmajor complications, hospital length of stay and longer-

term survival. Although each of these remains important,

efforts to improve the patient experience after surgery have

placed greater emphasis on patient-reported outcome

measures [1–3]. A return to full health, optimal functional

capacity and emotional well-being are highly valued patient

goals following surgery [3–5]. Outcomemetrics designed to

quantify a better quality recovery after surgery in the days

and weeks [6, 7], and even years after surgery have been

developed [8].

Improving quality of care is clearly important but there

is little consensus on how best to achieve it [9]. Institutions

and clinicians want to demonstrate that they provide high-

quality care, and the community, particularly those coming

for surgery, want to be reassured. Donabedian first

proposed a framework for healthcare quality in 1966, using

a paradigm of structure, process and outcomes [10, 11].

Structural characteristics include infrastructure and

environment, processes of care include measures of how

care is delivered to a patient, and outcomes are the

meaningful results of that care. The latter represent patient-

centred outcomes, that is, what they themselves experience.
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Measuring and reporting
postoperative complications
Detection, documentation and reporting of postoperative

complications are sometimes incomplete [4, 12] and,

because definitions vary [13, 14], it is difficult to properly

evaluate quality of peri-operative care. Bruce et al. [13]

reviewed the range of definitions, methods of detection and

measurement, reporting and monitoring of selected events

leading to significant postoperative morbidity and mortality.

Four common adverse events were selected: (1) surgical site

(wound) infection; (2) anastomotic leak; (3) deep vein

thrombosis; and (4) surgical mortality. For surgical site

infection there were a total of 41 different definitions and

13 grading scales used in 82 studies. Such variability has led

to efforts to standardise end-points in anaesthesia and

peri-operative medicine [15–21], and surgery [22–24].

Many process and surrogate outcome measures are

instead used, often because they are simpler and cheaper

to embed into healthcare systems, but these have uncertain

relationships with true patient outcome [25, 26]. The

challenge is to convincingly link the former with true

outcomes. For example, there is good evidence to show

that unplanned need for intensive care is an excellent

process of care measure strongly correlated with patient

outcomes [26, 27]. Ideally, a suite of structure, process and

outcome measures would be collected in order to better

definequality of care [4, 10, 11].

There are many national and international registries

focused on processes of care and complications after

surgery. For example, the American College of Surgeons

National Surgical Quality Improvement Program provides a

web-based collection of audit data, aiming to improve the

quality of surgical care in the US and many other countries

around the world [28]. Audit staff are trained and unifying

definitions are used to provide hospitals with rigorous and

meaningful clinical data to improve their risk-adjusted

outcomes. In the UK, the National Emergency Laparotomy

Audit records process and outcome measures to optimise

quality improvement [29]. For cardiac surgery, there are

many registries but the most extensive is the Society of

Thoracic Surgeons National Database [30]. Each of these

provide surgical risk calculators to better inform patients

and clinicians, and guide decisions about options for

surgery (or not) and postoperative care (with high-risk

patients being managed in a critical care environment). A

systematic programme for recording and reporting

complications can promote a culture of patient safety in

anaesthesia and surgery [31, 32]. It is more important,

however, to act on the information provided – to make the

necessary changes to improve care; that is, continuous

quality improvement [33]. Public reporting is a natural

extension of this, in the belief that this will optimise high-

quality care [34]. Audit can identify outlier practices [35] and

provide useful bench-marking data that eventually lead to

improvements in care. Despite these quality activities,

definitions of postoperative complications vary considerably

[13, 36] and most outcome studies do not consider the

impact of such complications on the patient’s overall health

status. Outcome metrics in surgery should be easy to

administer at relatively low cost, be reliable and responsive

to change and be specifically validated in surgical

populations.

Quality of recovery scores
Efforts to define and precisely measure improvements in the

quality of recovery (QoR) after surgery and anaesthesia have

expanded over the past decade [7, 37]. ‘Quality’ is very

subjective, and if you ask a broad range of clinicians,

patients or hospital administrators you will probably receive

a variety of responses. Anaesthetists and nurses will often

emphasise good pain relief and comfort early after surgery,

whereas surgeons are more likely to focus on wound healing

and early discharge from hospital. Hospital administrators

and healthcare funders are likely to focus on cost [38].

In the past, anaesthesia journals mostly published

studies reporting on pathophysiological responses or

pharmacological effects during anaesthesia and surgery.

There was an interest in recovery times and function,

avoidance of common adverse effects such as pain, nausea

and vomiting. Healthcare resource utilisation, typically

measured as duration of intensive care unit and hospital

stay, were common. All of these aspects were and remain

important, but shorter acting and safer drugs, advances in

monitoring and better management of comorbid disease,

have facilitated a large proportion of surgery to be done on

aday case basis.

Patient-centred outcome metrics have focused on

quality of life [39–41], and some surgery-specific outcome

tools such as the Oxford Hip Score for arthroplasty surgery

[42], and the Kansas City CardiomyopathyQuestionnaire for

cardiac valvular surgery [43]. For the immediate

postoperative period, QoR scales have been developed

with the aim of providing a quantitative measure of overall

health status after surgery and anaesthesia [6, 7, 44]. Several

QoR scales have been developed [45–48], but the most

extensively studied are the 9-item QoR score [3, 49], the 40-

item QoR-40 scale [44, 50] and the 15-item QoR-15 scale

[51, 52] (Figs. 1 and 2).
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The original QoR score was developed after identifying

all possible items that had been recognised in studies of

recovery after anaesthesia [3]. These were added to a more

extensive list provided by experiencedmedical and nursing

staff, resulting in a final 61-item questionnaire representing

all identifiable aspects of a patient’s postoperative recovery.

To rate the relative importance of each of these items, we

approached 136 participants and asked them to answer a

questionnaire which asked them to rate the 61 items on a 5-

point Likert scale, from ‘not important at all’ to ‘extremely

important’. The participants were selected from each of the

following representative groups: (1) pre-operative patients

undergoing their first experience of surgery (n = 10); (2)

pre-operative patients who have previously had surgery

(n = 20); (3) postoperative patients recovering from minor

surgery (n = 20); (4) postoperative patients recovering from

major surgery (n = 20); (5) patient’s relatives or friends

(n = 10); (6) anaesthetists (n = 15); (7) surgeons (n = 20);

and (8) nursing staff working in the recovery area or in a

postoperative ward (n = 21). Although participants rated

most items highly, items focussed on patient comfort

and regaining independence, and communication and

support from hospital staff, were particularly important.

Interestingly, there were some notable differences when

comparing patients and their families with clinical staff. In

addition, medical staff tended to rate items lower than

nursing staff. The information derived from the QoR survey

was then used to develop a nine-item QoR score. This was

then psychometrically validated in a prospective study

enrolling 449 patients after surgery. This development and

validation study supported future use of theQoR score as an

outcome measure in anaesthesia and other peri-operative

studies.

One of the strengths of QoR scales is to integrate a

more complete range of patient experiences after surgery

to avoid undue emphasis on one or some over others (e.g.

opioid pain reduction at the expense of nausea or delirium).

The challenge is to ensure all relevant consequences of

surgery and anaesthesia are included, and that that those

considered to be more important by the patient are given

dueweight.

For the QoR score, QoR-40 and QoR-15 scales, surgical

patients and clinical staff caring for them were initially

QoR Score 

The Quality of Recovery Score 

We would like to know how well you feel you have recovered from your

anaesthetic and operation.  Please circle the most appropriate responses. 

Since your operation, have you:

Not at all   Some of  Most of 
           the time the time 

1. Had a feeling of general well-being  0    1  2 

2. Had support from others 

    (especially doctors and nurses)   0      1  2 

3. Been able to understand instructions and 

    advice.  Not being confused.   0    1  2 

4. Been able to look after personal toilet and  

    hygiene unaided.     0    1  2 

5. Been able to pass urine ("waterworks") and 

    having no trouble with bowel function.  0   1  2 

6. Been able to breathe easily.   0    1  2 

7. Been free from headache, backache or 

    muscle pains.     0  1  2 

8. Been free from nausea, dry-retching or 

    vomiting.      0  1  2 

9. Been free from experiencing severe pain, or 

constant moderate pain.    0  1  2

Summary Score: 

Figure 1 The nine-itemquality of recovery score.

QoR-15 Patient Survey 

Date:  _ _ / _ _ / _ _              Study #: ____________ 

Preoperative            Postoperative 

PART A 

How have you been feeling in the last 24 hours? 

(0 to 10, where: 0 = none of the time [poor] and 10 = all of the time [excellent]) 

1. Able to breathe easily       None of                                           All of
the time  0     1     2     3     4     5     6     7     8     9     10  the time 

2. Been able to enjoy food       None of                                           All of
the time  0     1     2     3     4     5     6     7     8     9     10  the time

3. Feeling rested                       None of                                           All of
the time  0     1     2     3     4     5     6     7     8     9     10  the time

4. Have had a good sleep             None of                                           All of
the time  0     1     2     3     4     5     6     7     8     9     10  the time

5. Able to look after personal         None of                                          All of
toilet and hygiene unaided          the time  0     1     2     3     4     5     6     7     8     9     10  the time

6. Able to communicate with         None of                                           All of
family or friends                         the time  0     1     2     3     4     5     6     7     8     9     10  the time

7. Getting support from hospital      None of                                           All of
doctors and nurses                 the time  0     1     2     3     4     5     6     7     8     9     10  the time

8. Able to return to work or         None of                                           All of
usual home activities                  the time  0     1     2     3     4     5     6     7     8     9     10  the time

9. Feeling comfortable and in       None of                                           All of
control                                        the time  0     1     2     3     4     5     6     7     8     9     10  the time

10. Having a feeling of general       None of                                           All of
well-being                                  the time  0     1     2     3     4     5     6     7     8     9     10  the time

PART B 

Have you had any of the following in the last 24 hours? 

(10 to 0, where: 10 = none of the time [excellent] and 0 = all of the time [poor]) 

11. Moderate pain        None of                                           All of
the time  10     9     8     7     6     5     4     3     2     1     0  the time

12. Severe pain                None of                                           All of
the time  10     9     8     7     6     5     4     3     2     1     0  the time

13. Nausea or vomiting                    None of                                           All of
the time  10     9     8     7     6     5     4     3     2     1     0  the time

14. Feeling worried or anxious       None of                                           All of
the time  10     9     8     7     6     5     4     3     2     1     0  the time

15. Feeling sad or depressed           None of                                           All of
the time  10     9     8     7     6     5     4     3     2     1     0  the time 

Figure 2 The 15-itemquality of recovery scale
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surveyed to identify important items that characterise good

quality recovery; resulting in the QoR score [3]. A more

comprehensive global metric of a patient’s overall recovery

resulted in the QoR-40 scale, which has five dimensions of

health relevant to the peri-operative setting: (1) physical

comfort (12 items); (2) emotional state (9 items); (3) physical

independence (5 items); (4) psychological support (7 items);

and pain (7 items). The total QoR-40 score can range from

40 (very poor recovery) to 200 (excellent recovery). It has

been extensively validated, including in translation, in many

patient groups, hospitals and countries around the world [6,

7, 44, 50, 52–64]. A shorter version QoR-15 has since been

developed to simplify patient evaluations, particularly when

telephone-based follow-ups are done following discharge

from hospital. The QoR-15 has been found to have

comparable reliability to that of the QoR-40 but is more

responsive to change [51, 52]. Both QoR-40 andQoR-15 are

recommended outcome measures in studies focusing on

patient comfort after surgery [16]. To date, they have been

used in more than 200 peri-operative studies evaluating

QoR after surgery.

Some patients are too unwell, in pain, or too confused

to complete a QoR questionnaire. A study comparing a

patient completed vs. an investigator-administered QoR-40

scale within the first 2 days after surgery, found that

agreement between the twomethods was very high, with an

intraclass correlation coefficient of 0.86 (95%CI 0.77–0.92),

p < 0.001. The bias and limits of agreement were very small,

3.1 and �22 to 28, respectively. These findings support

clinical staff or other proxies completing QoR assessments

in the postoperative period. This may be advantageous

when aiming to increase efficiency as complete and more

timely data are collected. The minimal change in score that

would indicate a meaningful change in health status – the

minimal clinically important difference (MCID) – has been

determined for each of theQoR scales [65]. TheMCID is 0.6,

4.7 and 4.8 for the QoR score, QoR-15 and QoR-40,

respectively. There is a relationship between early QoR and

later quality of life after surgery [58, 59, 66].

Morbidity scales
Grocott et al. undertook extensive validation of the

Postoperative Morbidity Survey (POMS) [67], an 18-item

survey evaluating nine domains of postoperative morbidity

occurring during the in-hospital stay [68]. This group

confirmed the excellent inter-rater reliability and

discriminatory validity, and found that the POMS correlated

with hospital length of stay [68]. Interestingly, in this major

surgery cohort POMS-definedmorbidity occurred in 75% of

patients up to the third postoperative day [68]. The POMS

has been used in numerous peri-operative outcome studies,

for example, [69], and modified for orthopaedic [70] and

cardiac [71] surgery.

The Clavien–Dindo scale was developed in an attempt

to standardise the evaluation of postoperative

complications so that meaningful comparisons within or

across centres could be reliably undertaken [72]. This scale

is focused on the need for treatment, using a 5-point scale

(in brief): (1) any deviation from the normal postoperative

course without a need for treatment; (2) requiring

pharmacological treatment; (3) requiring surgical or other

interventional treatment; (4) life-threatening complications;

and (5) death of the patient. This scale has been shown to be

simple, reproducible and comprehensive [72], and has

since been used in hundreds of surgical outcome studies

and as a quality assessment tool.

Days alive and at homeafter surgery
Both the POMS and the Clavien–Dindo scale rely upon

detection of complications in hospital throughout the early

postoperative period. Patients may be discharged before

complications occur, and if serious this will result in

unplanned re-admission [73] or even death [74]. Indeed, at

least in some circumstances, there is a push to discharge

patients early after surgery, aiming to minimise length of

stay (and costs). This also increases hospital re-admissions

[75]. Complications and othermorbidity events will increase

hospital length of stay [68, 71, 76] and increase the risk of

unplanned re-admission [77–79]. Hospital length of stay,

therefore, is a poor measure of peri-operative quality of

care [77].

Postoperative morbidity also leads to loss of

independence, with a greater need for admission to a

nursing home or extended care facility [78, 80]. Early

postoperative deaths cannot contribute to POMS score and

there will be a resultant shorter hospital stay. That means

that the most serious complications after surgery are often

not contributing to some outcome metrics. These

deficiencies can be accounted for by counting the number

of days alive and at home up to 30 days after surgery

(DAH30) [80–82]. Thirty days after surgery, therefore,

captures the impact of any and all peri-operative

complications, including those that are otherwise not

detected, report or occur following hospital discharge.

Thirty days after surgery is highly correlated with pre-

operative risk factors, postoperative complications and re-

admissions. Although postoperative complications are

clearly associated with poor long-term survival after surgery

[83], it is often unclear whether these associations are causal

or not since factors leading to an increased risk of

e146 © 2020 Association of Anaesthetists

Anaesthesia 2020, 75 (Suppl. 1), e143–e150 Myles | Quality of recovery and long-term recovery after surgery



complications may be the same as those associated with

poor long-term survival. The complication, in itself, may not

be on the causal pathway. Such spurious associations have

been suggested as an explanation [84, 85] to the ‘deep

anaesthesia-low BIS’ studies published in the past decade

[86, 87]. Similar potentially spurious relationships could

exist between postoperative acute kidney injury, and longer

term survival. Importantly, DAH30 is independently and

strongly correlated with longer term survival. After

excluding deaths within 30 days of surgery and

adjusting for patient age and comorbidities (to account

for co-correlation), Bell et al. found that patients with DAH30

of eight or less had a nearly seven-fold higher risk of

death up to 1 year postoperatively when compared

with those with at least 29 days at home, adjusted HR 6.78

(95%CI 6.44–7.13).

Longer days at home time frames have also been

studied, using the number of days alive and at home up to

90 days [80, 82] and 180 days [82] after surgery. These

analyses suggest that there is little additional benefit in

calculating days at home beyond 30 days. Most

complications after surgery and re-admissions add to direct

hospital costs and, in these cases, DAH30 will be low. Thirty

days after surgery is, therefore, a useful proxy measure of

such costs. Thirty days after surgery is also patient centred

as days spent at home are highly valued by patients [88].

More days at home after surgery reflects a lower cost,

complication-free recovery after surgery. More healthcare

should be organised around this goal. Any proposed

advance in surgery or anaesthesia should provide a higher

QoR andbe reflected in a higher DAH30.

Disability-free survival
Although many patients who suffer complications after

surgery can be expected to fully recover, some do not. This

is more likely in the elderly, the frail and those with

comorbidities [72, 80, 89]. Residual cognitive impairment,

sarcopaenia and chronic pain limit restoration of health.

Post-hospital syndrome refers to a period of increased risk

of additional adverse health events [89]. This adds further

focus on avoiding hospital re-admissions and assessing

longer term recovery after surgery. As with DAH30, there is a

need to assess the long-term impact of complications,

ideally across the full range of cognitive and functional

status, psychological well-being, social involvement and

pain-free status [90].

The WHO Disability Assessment Schedule 2.0

(WHODAS) was developed to measure disability across

diverse cultural groups, of all ages and numerous

disease states [8, 91]. It assesses limitations over the

last 30 days in six dimensions: cognition, mobility, self-

care, interpersonal relationships, work and household

roles and participation in society. WHO Disability

Assessment Schedule 2.0 has excellent psychometric

properties, is easy to use and score and is available on

the public domain in self report, proxy and telephone-

based versions that can be administered in around

5 min. It has recently been evaluated in the surgical

setting [8] and has since been used as a primary end-

point in several major peri-operative studies [92, 93].

Conclusions
A patient’s recovery pathway can be mapped throughout

the days and weeks after surgery with documentation of

morbidity using POMS and/or a QoR score, then a metric of

successful recovery to return home (DAH30) and then longer

term disability-free survival using the WHODAS scale. Any

or each of these can be used to define a high-quality

recovery after surgery.
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