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ABSTRACT

Background: Quality of recovery (QoR) after anesthesia is 
an important measure of the early postoperative health status 
of patients. The aim was to develop a short-form postopera-
tive QoR score, and test its validity, reliability, responsive-
ness, and clinical acceptability and feasibility.
Methods: Based on extensive clinical and research experi-
ence with the 40-item QoR-40, the strongest psychometri-
cally performing items from each of the five dimensions of 
the QoR-40 were selected to create a short-form version, the 
QoR-15. This was then evaluated in 127 adult patients after 
general anesthesia and surgery.
Results: There was good convergent validity between the 
QoR-15 and a global QoR visual analog scale (r = 0.68, P < 
0.0005). Construct validity was supported by a negative cor-
relation with duration of surgery (r = −0.49, P < 0.0005), time 
spent in the postanesthesia care unit (r = −0.41, P < 0.0005), 
and duration of hospital stay (r = −0.53, P < 0.0005). There 
was also excellent internal consistency (0.85), split-half reli-
ability (0.78), and test–retest reliability (ri = 0.99), all P < 
0.0005. Responsiveness was excellent with an effect size of 
1.35 and a standardized response mean of 1.04. The mean ± 
SD time to complete the QoR-15 was 2.4 ± 0.8 min.

Conclusions: The QoR-15 provides a valid, extensive, and 
yet efficient evaluation of postoperative QoR.

R ECOVERY after surgery and anesthesia is a complex pro-
cess dependent on patient, surgical, and anesthetic char-

acteristics, as well as the presence of any of numerous adverse 
sequelae. Most studies evaluating recovery after anesthesia and 
surgery have focused primarily on physiological endpoints, 
recovery times, and the incidence of adverse events, such as 
major morbidity and mortality. Although these parameters are 
important and should be measured, they mostly ignore quality 
of recovery (QoR) from the patient’s perspective and therefore 
a variety of measurement tools have been developed.1–8

Myles et al.5 have previously developed and psychometrically 
evaluated two patient-rated postoperative QoR instruments: a 
brief nine-item QoR score, and a more comprehensive 40-item 
score, the QoR-40.6 The QoR-40 is a global measure of QoR.

Psychometric evaluation of the QoR Score revealed 
moderate validity and reliability, with most patients able 
to complete the questionnaire in less than 2 min,5 indi-
cating that it should be reserved for conditions where a 
simple, rapid evaluation is required. Evaluation of the 
longer QoR-40 instrument demonstrated superior validity 
and reliability compared with the QoR Score, with most 
patients able to complete the questionnaire in less than 

Development and Psychometric Evaluation of a 
Postoperative Quality of Recovery Score

The QoR-15

Peter A. Stark, B.Med.Sc.,* Paul S. Myles, M.B., B.S., M.P.H., M.D., F.C.A.R.C.S.I., F.A.N.Z.C.A., F.R.C.A.,† 
Justin A. Burke, M.B., B.S., F.A.N.Z.C.A.‡

* Honors student, Department of Anaesthesia and Perioperative 
Medicine, Alfred Hospital, Melbourne, Victoria, Australia. † Direc-
tor, Department of Anaesthesia and Perioperative Medicine, Alfred 
Hospital, Melbourne, Victoria, Australia and Professor, Academic 
Board of Anaesthesia and Perioperative Medicine, Monash Univer-
sity, Melbourne, Victoria, Australia. ‡ Staff anesthetist, Department 
of Anaesthesia and Perioperative Medicine, Alfred Hospital, Mel-
bourne, Victoria, Australia.

Received from the Alfred Hospital and Monash University, Mel-
bourne, Victoria, Australia. Submitted for publication August 20, 
2012. Accepted for publication January 15, 2013. This study was 
supported by internal funds from the Department of Anaesthesia 
and Perioperative Medicine, Alfred Hospital, and the Faculty of 
Medicine, Nursing and Health Sciences, Monash University; Com-
mercial Road, Melbourne, Australia.

Address correspondence to Dr. Myles: Department of Anaesthe-
sia and Perioperative Medicine, Alfred Hospital, Commerical Road, 
Melbourne, VIC 3181, Australia. p.myles@alfred.org.au. Information 
on purchasing reprints may be found at www.anesthesiology.org or 
on the masthead page at the beginning of this issue. Anesthesiol-
ogy’s articles are made freely accessible to all readers, for personal 
use only, 6 months from the cover date of the issue.

What We Already Know about This Topic

•	 Quality of recovery (QoR) after anesthesia is an important 
measure of the early postoperative health status of patients

•	 The authors developed and tested a short-form version of the 
40-question QoR-40

What This Article Tells Us That Is New

•	 A 15-question version of (QoR-40) was tested in 127 adult 
surgical patients

•	 The short version performed well in all dimensions and took 
only about 2.5 min to complete
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10 min.6 It incorporates five dimensions of health: patient 
support, comfort, emotions, physical independence, and 
pain, with a score range from 40 to 200.6,9 It has been 
found to provide a more extensive evaluation of a patient’s 
QoR, however we have found the feasibility of adminis-
tering a 40-item questionnaire to be problematic in some 
circumstances.

The aim of this study was to develop a short-form 15-item 
postoperative QoR score, and test its validity, reliability, 
responsiveness, and clinical acceptability and feasibility in 
surgical patients with general anesthesia. Our hypothesis was 
that this instrument would retain the excellent psychomet-
ric properties of the QoR-40, while improving its clinical 
acceptability and feasibility, allowing it to be applied more 
widely in research and clinical practice.

Materials and Methods
Based on our previous experience and that of others,5,8–11 it 
was expected that a 15-item short-form instrument could 
reproduce the psychometric properties of the QoR-40 and 
yet be more user friendly. After literature review and consul-
tation with experienced anesthetic and research nursing staff, 
items from the QoR-40 were selected based on their clinical 
importance, ease of interpretation, and relevance to a good 
patient-centered outcome. We included items from each of 
the five dimensions of the QoR-40. All QoR-40 items had 
been identified previously by patients, their relatives, nurs-
ing, and medical staff as important during the postoperative 
recovery period.5 Items were further selected on the basis of 
their correlation with QoR and their representation of the 
five QoR-40 dimensions (fig. 1).6

emiD04-RoQsmetI04-RoQ nsions Summary Measures 

Moderate pain 
Severe pain 
Headache 
Muscle pains 
Backache 
Sore throat 
Sore mouth 

Able to breathe easy 
Have a good sleep 
Being able to enjoy food 
Feeling rested 
Nausea1

Vomiting1

Dry retching 
Feeling restless 
Shaking or twitching 
Shivering 
Feeling too cold 
Feeling dizzy 

Have normal speech 
Able to wash, brush teeth or shave2

Able to look after own appearance2

Able to write 
Able to return to work, or usual home activities 

Able to communicate with hospital staff  
Able to communicate with family or friends 
Getting support from hospital doctors3

Getting support from hospital nurses3

Having support from family or friends 
Feeling confused 
Able to understand instructions or advice 

Having a general feeling of well-being 
Feeling in control4
Feeling comfortable4

Bad dreams 
Feeling anxious 
Feeling angry 
Feeling depressed 
Feeling alone 
Difficulty falling asleep 

Pain

Physical  
comfort 

Physical independence 

Psychological support 

Emotional state  

Physical well-being 

Mental well-being 

Those items in boxes were selected for the QoR-15 
Numbered items were combined to create the following single items: 
1. Nausea or vomiting 
2. Able to look after personal toilet and hygiene unaided 
3. Getting support from hospital doctors and nurses 
4. Feeling comfortable and in control 

Fig. 1. Item selection from the 40 items of the quality of recovery score (QoR)-40.13
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This process resulted in the QoR-15 questionnaire (fig. 2). 
We undertook a post hoc factor analysis, which selected 12 of 
15 items (of the 19 items used to create the QoR-15), with 
an Eigen value of 85%; the 19 items we ultimately selected 

to create the QoR-15 (fig. 1) had an adjusted R2 (explained 
variance) of 97% for the total QoR-40 score.

To optimize scaling properties and the option of obtain-
ing verbal numerical responses more familiar to patients and 

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 

Fig. 2. The quality of recovery score (QoR)-15 questionnaire.
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staff because of pain rating scales, an 11-point numerical rat-
ing scale was constructed (for positive items, 0 = “none of the 
time” to 10 = “all of the time”; for negative items the scoring 
was reversed; maximum score 150).

After obtaining institutional review board approval (Mel-
bourne, Victoria, Australia), a prospective observational 
cohort study of adult surgical patients undergoing surgery 
and general anesthesia was conducted. Patients included 
were required to be able to provide informed verbal con-
sent and be available for follow-up at 24 h (in person or by 
telephone). Patients were excluded if they had poor English 
comprehension, a psychiatric disturbance that precluded 
complete cooperation, a known history of alcohol or drug 
dependence, any severe preexisting medical condition that 
limited objective assessment after operation, the presence 
of any life-threatening postoperative complication, or were 
undergoing emergency surgery.

Patient demographic and preoperative data were collected 
at the time of enrollment. Intraoperative data regarding the 
type, nature, extent, and duration of surgery were collected 
from the patient’s anesthetic record and the hospital’s peri-
operative clinical information system. The type of surgery 
was classified according to surgical subspecialty. The nature 
of surgery was classified as elective or nonelective. The 
extent of surgery was classified as minor, intermediate, or 
major depending on the degree of and expected duration 
of surgery, as well as the expected postoperative inflamma-
tory response. The duration of surgery was determined using 
the surgery start and stop times obtained from the hospital’s 
perioperative clinical information system.

Before or on the day of surgery, patients were asked by 
the investigators to complete the QoR-15 questionnaire as 
a measure of baseline (relatively healthy) status. They were 
then asked to repeat the questionnaire 24 h postoperatively 
and also rate their overall postoperative recovery using a 100-
mm visual analog scale (VAS), marked from “poor recovery” 
to “excellent recovery.” This provided an alternative global 
assessment of recovery. A subset of patients was asked to 
repeat the QoR-15 questionnaire 30–60 min later (as a 
measure of repeatability). Patients who were discharged 
home on the day of surgery were contacted by telephone 
to complete the questionnaire. Patient demographic and 
perioperative data were also collected.

A full psychometric evaluation of the postoperative QoR-
15 was then performed.12–14 This included:

i. Validity—This describes accuracy and was assessed 
using the following criteria:
1. Convergent validity: The QoR-15 was compared 

with the global QoR VAS score and interitem cor-
relations were measured.

2. Construct validity: It was deemed that there 
would be an association between the QoR-15 
and age, gender, duration of surgery, duration of 
stay in the postanesthesia care unit, duration of 

hospital stay, and time required for completion of 
the questionnaire.

3. Discriminant validity: Patients with complications, 
and those who had undergone a good or poor post-
operative recovery, as defined by a global VAS of 
≥70 or <70, would have a lower QoR-15 score.

ii. Reliability—This describes consistency and was assessed 
on the basis of the following:
1. Internal consistency: The averaged correlation 

between each of the items within the QoR-15.
2. Split-half reliability: The correlation between ran-

dom split segments of the QoR-15.
3. Test–retest reliability: A subset of patients (n = 25) 

was asked to repeat the QoR-15 a second time 
at around 30–60 min later and the correlation 
between measurements was assessed.

iii. Responsiveness—This describes an instrument’s sensitiv-
ity or ability to detect clinically important change. This 
was quantified using:
1. Cohen effect size, calculated as the average change 

scores (from pretest to posttest) divided by the SD 
at baseline.15

2. Standardized response mean, calculated as the change 
scores divided by the SD of the change scores.14,15

iv. Acceptability and feasibility—These are measures of clin-
ical user-friendliness and were assessed using:
1. Patient recruitment rate.
2. Successful completion rate.
3. Time taken for patients to complete the 15-item 

questionnaire.

Statistical Analysis
The sample size selected for this study was guided by our pre-
vious studies, as power calculations cannot be reliably deter-
mined with correlation analysis. Data are presented as mean 
± SD, median (interquartile range), number (%) or 95% CI. 
All percentages are rounded up to the nearest integer. Asso-
ciations were measured using Pearson (r) or Spearman rank 
(ρ) correlation coefficients. Internal consistency was measured 
using Cronbach α.16 Test–retest reliability was measured 
using the intraclass correlation coefficient (ri).17 Repeatability 
was also calculated from the within-subjects SD, based on the 
Bland-Altman method.18 Changes from baseline were com-
pared using the paired t test. All statistical analyses were per-
formed using SPSS for Windows v19.0 (SPSS Inc., Chicago, 
IL). The null hypothesis was rejected if two-tailed P < 0.05.

Results
Of the 146 patients approached in this study, 10 were 
ineligible and there were two refusals, resulting in a 99% 
recruitment rate; seven patients were excluded after recruit-
ment (95% completion rate). Thus, there were 127 evalu-
able patients (age range 18–85 yr) recovering from many 
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types of surgery. Patient demographic and clinical charac-
teristics are presented in table 1. Perioperative characteristics 
of those undergoing minor, intermediate, and major surgery 
are available as a web-based table (see Supplemental Digital 
Content 1, http://links.lww.com/ALN/A916).

The mean time of assessment was 26 h after surgery; range 
22–49 h. The mean time taken to complete the postoperative 
QoR-15 questionnaire was 2.4 ± 0.8 (range 1–6) min. There 
was a correlation between the time taken to complete the 
QoR-15 and age, r = 0.30 (P = 0.001), as well as with extent of 
surgery, ρ = 0.18 (P = 0.04), but not American Society of Anes-
thesiologists physical status score, ρ = 0.06 (P = 0.56). These 
support construct validity of the score. The latter indicates the 
ease of use irrespective of the level of patient comorbidity.

Convergent validity was assessed by the correlation 
between the QoR-15 and VAS, with r = 0.68, P < 0.0005. 
The interitem correlation matrix is shown in table 2.

Construct validity was tested by comparing the QoR-15 
score of patients having minor, intermediate, and major sur-
gery, showing a significant decrease in QoR-15 score accord-
ing to the extent of surgery; 118 ± 20 versus 106 ± 21 versus 
92 ± 23, respectively, P < 0.0001. Men had a higher QoR-
15 score than women; 102 ± 23 versus 97 ± 25, P = 0.047. 
Patients who experienced postoperative complications had a 
lower score than those who did not; 91 ± 13 versus 103 ± 25, 
P = 0.002. There was a significant negative correlation 
between the QoR-15 and duration of surgery (ρ = −0.49,  
P < 0.0005), time spent in the postanesthesia care or inten-
sive care units (ρ = −0.41, P < 0.0005), duration of hospital 
stay (ρ = −0.53, P < 0.0005), and time taken to complete the 
questionnaire (ρ = −0.28, P = 0.001). There was no relation 
between QoR-15 score and patient age (r = −0.02, P = 0.81).

Discriminant validity was determined by comparing 
patients who had a good or poor postoperative recovery, as 
defined by a global VAS of ≥70 or <70 mm, respectively. The 
QoR-15 score differed significantly between these groups, 
115 ± 18 versus 85 ± 20, mean difference 30 (95% CI, 23–36), 
P < 0.0001.

Reliability indices were high: internal consistency α = 
0.85; split-half coefficient 0.78; and test–retest intraclass 
coefficient ri = 0.99 (all P < 0.0005). For agreement, the 
mean bias was small, −0.3 (95% CI, −1.9 to 1.3), P = 0.72.

The baseline and postoperative QoR-15 scores were 
123 ± 16 and 101 ± 24, respectively. This indicates excellent 
responsiveness, Cohen effect size of 1.35 and a standardized 
response mean of 1.04. For the ambulatory or minor surgical 
subgroup (defined as surgery <60 min), the Cohen effect size 
was 1.7. Changes in perioperative health status and respon-
siveness are summarized in table 3.

The QoR-15 had very good scaling properties. The 10th, 
25th, 50th, 75th, and 90th centiles were 66, 83, 103, 118, 
and 130, respectively (fig. 3). For the 21 ambulatory surgical 
patients who needed to be contacted by telephone, the mean 
(SD) score was 118 (20) and kurtosis 1.29, consistent with a 
normal distribution.

Table 1. Patient Demographic and Clinical Characteristics 
(n = 127)

Variable

Age, yr
 Mean ± SD 56 ± 16
 Range 18–85
Male sex 86 (68)
Preexisting major medical conditions
 Cardiovascular 78 (61)
 Respiratory 30 (24)
 Renal 9 (7.1)
 Gastrointestinal 39 (31)
 Neurological 20 (16)
 Endocrinological 22 (17)
 Other 42 (33)
 Any medical condition 103 (81)
ASA physical status
 I 19 (15)
 II 50 (39)
 III 40 (32)
 IV 18 (14)
Extent of surgery
 Ambulatory or other minor 21 (17)
 Intermediate 42 (33)
 Major 64 (50)
Type of surgery
 Cardiothoracic 25 (20)
 General 23 (18)
 Orthopedic 22 (17)
 Neurosurgical 20 (16)
 Vascular 13 (10)
 Plastics 12 (9.4)
 ENT or faciomaxillary 11 (8.7)
 Urologic 1 (0.8)
Elective surgery* 114 (90)
Duration of surgery, min 122 (72–200)
PACU stay (n = 111), min 100 (70–170)
Intensive care unit stay (n = 16), h 46 (28–72)
Hospital stay, d 4 (1–8)
Postoperative complications, n (%)
 Cardiovascular 7 (5.5)
 Sepsis 4 (3.1)
 Respiratory 3 (2.4)
 Acute renal failure 3 (2.4)
 Other 6 (4.7)
 Any major complication 23 (18)
Timing of assessment after surgery, h
 Mean ± SD 26 ± 4.8
 Range 22–49

Number (%) or median (interquartile range) unless otherwise 
stated.
* 10% of patients underwent semiurgent surgery.
ASA = American Society of Anesthesiologists; ENT = ear, nose, or 
throat; PACU = postanesthesia care unit.
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Discussion
This study consisted of the development and prospective 
evaluation of a short-form 15-item patient-rated postoperative 
QoR score, the QoR-15. We chose a broad range of surgeries 
to maximally test the performance of the QoR-15 to 
demonstrate utility in many settings, including ambulatory 
surgery. The validity, reliability, responsiveness, and clinical 
acceptability and feasibility of the score were excellent, with 
most patients able to complete the questionnaire in less than 
3 min. We found that the QoR-15, with a score range of 
0–150, was not limited in its capacity to discriminate those 
patients at the extremes of good or poor recovery, with only 
one patient with a score less than 50, and two with a score 
more than 145. Floor or ceiling effects are considered to be 
present if more than 15% of the subjects achieved the lowest 
or highest possible score, respectively.19

The QoR-15 was validated using a variety of endpoints. All 
of these measures support its ability to measure QoR. Content 
validity has been demonstrated previously.5 Convergent 
validity was moderate and comparable to the more extensive 
QoR-40.6 This exceeds published recommendations 
(correlation >0.60),14 despite being constrained by the use 
of a global VAS as an alternative assessment of recovery. The 
VAS is an imperfect scale without psychometric evaluation 
that overlooks the individual components of recovery and 
is prone to overrating. There is, however, no gold standard 
with which to compare the QoR-15. The QoR-40 cannot be 
used for this purpose because of their shared items for which 
the colinearity will produce spuriously high correlation.20

The evidence of construct validity was strong, with the 
QoR-15 able to differentiate between known determinants 
of postoperative recovery. The QoR-15 was able to discrimi-
nate between men and women, for it is known that women 
generally have a worse postoperative recovery.5,21 A nega-
tive association was demonstrated between the QoR-15 and 
duration of surgery, duration of time spent in the postanes-
thesia care unit, duration of hospital stay, and time taken to 
complete the questionnaire. There was no relation between 
the QoR-15 score and patient age. This finding is under-
standable as older people generally report less pain, nausea, 
and vomiting, and are more likely to score their health status 
and satisfaction with care more favorably.22,23

Discriminate validity was determined by comparing 
patients who had undergone minor, intermediate, and 
major surgery. The QoR-15 clearly distinguished patient 
groups and there was a significant decrease in QoR-15 scores 
among those having more extensive surgery. Discriminant 
validity was further confirmed by comparing patients who 
had a good or poor postoperative recovery, as defined by 
a global QoR VAS score. This classification of “good” and 
“poor” recovery is in part arbitrary. Although it might seem 
preferable to ask clinical staff to make this judgment, that 
approach devalues actual patient experience.

Internal consistency was measured using Cronbach α and 
split-half reliability. Both of these coefficients were high and 
satisfied published recommendations (0.70–0.90).14 These 
results were comparable to those obtained with the QoR-
40,6 and indicate that the QoR-15 should provide reliable 

Table 2. Interitem Correlation Matrix for the QoR-15

QoR-15
Item

Number

Total 
QoR-15 
Score

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 0.52 —
2 0.64 0.26 —
3 0.71 0.3 0.42 —
4 0.57 0.23 0.33 0.67 —
5 0.71 0.33 0.46 0.43 0.31 —
6 0.51 0.2 0.37 0.29 0.19 0.39 —
7 0.29 0.17 0.17 0.12 0.05 0.23 0.42 —
8 0.73 0.26 0.44 0.44 0.32 0.62 0.31 0.14 —
9 0.74 0.37 0.34 0.51 0.33 0.44 0.32 0.2 0.56 —
10 0.85 0.39 0.5 0.53 0.36 0.58 0.49 0.26 0.66 0.72 —
11 0.39 0.01 0.27 0.23 0.1 0.26 0.12 −0.04 0.26 0.25 0.27 —
12 0.34 0.36 12 0.2 0.17 0.19 0.03 0.05 0.18 0.13 0.18 −0.02 —
13 0.47 0.21 0.41 0.3 0.14 0.24 0.11 0.03 0.37 0.3 0.38 0.21 −0.05 —
14 0.53 0.29 0.1 0.34 0.28 0.13 0.17 0.15 0.24 0.47 0.46 0.06 0.15 0.19 —
15 0.35 0.11 0 0.09 0.18 0.07 0.14 0.08 0.09 0.24 0.35 0.05 0.13 0.08 0.57

Quality of recovery (QoR)-15 items.
1 = able to breathe easily; 2 = been able to enjoy food; 3 = feeling rested; 4 = have had a good sleep; 5 = able to look after personal toilet 
and hygiene unaided; 6 = able to communicate with family or friends; 7 = getting support from hospital doctors and nurses; 8 = able to 
return to work or usual home activities; 9 = feeling comfortable and in control; 10 = having a feeling of general well-being; 11 = moderate 
pain; 12 = severe pain; 13 = nausea or vomiting; 14 = feeling worried or anxious; 15 = feeling sad or depressed.
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assessment for both group and individual measurements 
or comparisons. Internal consistency was also established 
using interitem correlation. Each item was internally con-
sistent and correlated well with the total QoR-15 score. The 
coefficient values (0.29–0.85) indicate that there is little 
redundancy among the items, and that each item addresses a 
unique aspect of the recovery process.

Reproducibility (test–retest reliability) was excellent, and 
exceeded that reported for the QoR-40. We also used analysis 
of variance to determine how much of the total variability in 
scores is due to true differences between individuals and how 
much is due to variability in measurement.24 Our findings 
demonstrate that the QoR-15 is able to yield consistent results 
when evaluating test–retest reliability, allowing for confident 
interpretation of the QoR-15 score. There is no consensus 
about the length of time that should elapse between tests.12,14 
We believe that the 30–60-min time period used in this study 
was a sufficient duration that patients were unlikely to recall 
their previous answers, but not so long that actual changes in 
their postoperative health status had occurred. It is possible 
that the test–retest coefficient is an underestimate in view of 
the general ongoing improvement in patients’ health status 
after operation; however, this contention is unlikely given 

the short duration between assessments and the negative 
test–retest bias.

The responsiveness of the QoR-15 was assessed using 
Cohen effect size and standardized response mean.24 Both 
of these measures are expressed in standardized units (0.2 
being considered small, 0.5 as medium, and 0.8 or greater as 
large) that permit assessment of the relative size of a change, 
in this case, overall QoR.15 The QoR-15 had an effect size of 
1.35 and a standardized response mean of 1.04. These values 
exceed those obtained with the QoR-40,6 and suggest a very 
strong ability to detect a clinically important change in QoR, 
even for small numbers of patients. It is thus an eminently 
suitable patient-centered outcome measure for clinical 
trials. Responsiveness is the most important psychometric 
index for evaluative instruments,12 that is, those intended to 
measure a change in health status “outcome.”

For individual items, effect size values ranged from 0.04 
to 3.09 and standardized response mean values from 0.03 
to 1.08. All items were affected by surgery and anesthesia, 
and almost all displayed moderate to excellent responsive-
ness. The one exception was the item related to the patient’s 
support provided to them by hospital staff. This finding is 
understandable, as support from staff should be consistently 

Table 3. Change in Health Status of Patients before Surgery (Preoperative Baseline) and Again on the Day after 
Surgery (Postoperative)

QoR-15 Item* Preoperative Postoperative
Mean Change  

(95% CI)

% Change  
from  

Baseline

Cohen 
Effect  
Size

Standardized 
Response  

Mean

 1. Able to breathe easy 9.4 ± 1.3 8.3 ± 2.3 −1.1 (−1.5 to −0.7) 12 0.85 0.51
 2. Been able to enjoy food 8.4 ± 2.2 5.2 ± 3.4 −3.3 (−3.9 to −2.6) 38 1.47 0.89
 3. Feeling rested 6.8 ± 2.3 4.5 ± 2.9 −2.2 (−2.8 to −1.7) 34 0.99 0.75
 4. Have had a good sleep 5.6 ± 2.8 3.8 ± 2.9 −1.7 (−2.3 to −1.1) 32 0.62 0.51
 5.  Able to look after personal  

toilet and hygiene unaided
9.5 ± 1.4 5.1 ± 4.0 −4.4 (−5.1 to −3.7) 46 3.09 1.08

 6.  Able to communicate with  
family or friends

9.8 ± 0.6 9.0 ± 2.0 −0.8 (−1.2 to −0.5) 8 1.32 0.44

 7.  Getting support from hospital 
doctors and nurses

9.2 ± 1.5 9.1 ± 1.4 −0.1 (−0.4 to 0.3) 1 0.04 0.03

 8.  Able to return to work or  
usual home activities

7.2 ± 2.8 3.8 ± 3.2 −3.4 (−4.1 to −2.7) 47 1.22 0.84

 9.  Feeling comfortable and in 
control

7.7 ± 2.3 6.0 ± 3.0 −1.7 (−2.3 to −1.2) 22 0.75 0.58

10.  Having a feeling of general 
well-being

7.2 ± 2.3 5.9 ± 2.7 −1.3 (−1.8 to −0.8) 18 0.57 0.45

11.  Moderate pain 8.3 ± 2.7 7.0 ± 3.2 −1.3 (−2.0 to −0.7) 16 0.49 0.36
12. Severe pain 9.3 ± 2.0 8.2 ± 2.8 −1.1 (−1.6 to −0.5) 12 0.52 0.35
13. Nausea or vomiting 9.7 ± 1.2 8.5 ± 2.4 −1.2 (−1.6 to −0.8) 12 1.02 0.52
14. Feeling worried or anxious 6.6 ± 3.2 7.7 ± 2.9 1.1 (0.6 to 1.7) 17 0.35 0.36
15.  Feeling sad or depressed 8.1 ± 2.8 8.6 ± 2.3 0.6 (0.2 to 1.0) 6 0.20 0.24
Total 123 ± 16 101 ± 2 −22 (−26 to −18) 18 1.35 1.04

Mean ± SD unless otherwise stated.
* Each scored on an 11-point numerical rating scale (0–10).
Cohen effect size = mean change in score divided by the baseline (preoperative) SD; standardized response mean = mean change in 
score divided by its SD; QoR, quality of recovery.
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high, irrespective of any adverse effects of surgery or anes-
thesia. It is, however, an important component of the 
patient’s experience after surgery5 and warrants inclusion 
in the QoR-15 instrument. Some of the baseline values 
obtained preoperatively may be underestimates given that 
many patients were probably anxious, medically unstable, 
or in pain before their procedure. These circumstances do 
not provide an ideal baseline for comparison. A QoR-15 
measurement after complete recovery may have achieved a 
better comparator, but this assumes that a complete recov-
ery will occur in all cases.

The acceptability and feasibility of the QoR-15 was assessed 
using recruitment rate, successful completion rate, and time 
taken to complete the questionnaire. There was a high rate of 
participation and successful completion, and most patients 
were able to complete the questionnaire in less than 3 min. 
These findings represent a significant improvement when 
compared with the QoR-40 and other instruments.6–8 This 
highlights the clinical usefulness of the QoR-15.

That is, patients did not find the questionnaire difficult to 
understand or burdensome. We attribute this to the reduc-
tion in the number of items and the use of a simple 11-point 
numerical rating scale. Acceptability of health status instru-
ments is important to ensure high response rates, making 
results of trials easier to interpret, more generalizable, and 
less prone to bias from nonresponse.25

These features mean that the QoR-15 can be printed on 
a single page, read, and completed quickly. This minimizes 
the time required to train staff to use the QoR-15 and repre-
sents increased feasibility when compared to the longer and 

slightly more complex QoR-40. This is important, as exces-
sive burden to staff may jeopardize trial conduct and disrupt 
clinical care.25 Furthermore, staff attitudes and acceptance of 
the value of an instrument can make a substantial difference 
to its ultimate acceptability by patients.25

Limitations of the Study
This study was conducted in a single, university-affiliated 
tertiary hospital in Australia. We excluded those with poor 
English comprehension, severe preexisting medical condi-
tions, and having emergency surgery. There were relatively 
few ambulatory surgical, gynecological, and urological 
patients. The QoR-15 thus needs further validation in these 
and other settings.

The QoR-15 provides a valid, reliable, responsive, and 
easy-to-use method of measuring the quality of a patient’s 
postoperative recovery. When compared with the QoR-40, 
the QoR-15 provides an equally extensive, yet more efficient 
evaluation of a patient’s QoR after anesthesia and surgery. 
The QoR-15 can be a valuable outcome measure in periop-
erative clinical trials, and for assessing the impact of changes 
in health care delivery for quality assurance purposes.
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