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Abstract

Background: The 15-item Quality of Recovery (QoR-15) scale is a validated patient-reported outcome questionnaire that
measures the quality of postoperative recovery. This study aimed to validate a translated Korean version of QoR-15 (QoR-
15K) in a broad range of surgical patients.

Methods: After Korean translation of the original English version of the QoR-15, we performed psychometric validation of
the QoR-15K to evaluate the quality of recovery after surgery. The validity, reliability, responsiveness, and clinical feasi-
bility of the QoR-15K were evaluated. A subgroup analysis in patients with video-assisted lung resection was performed.
Results: Among 193 patients, 188 (97.4%) completed the QoR-15K after surgery. We found good convergent validity be-
tween the postoperative QoR-15K and the global QoR visual analogue scale (p=0.61, P<0.001). The negative correlation
between the QoR-15K score and the extent of surgery (p=—0.33, P<0.001), the duration of surgery (p=—0.33, P<0.001), and
the severity of postoperative pain (p=—0.40, P<0.001) supported construct validity. The postoperative QoR-15K showed
good internal consistency (Cronbach «=0.90), split-half reliability (0.81), and test—retest reliability (0.95; 95% confidence
interval [CI], 0.94—0.96). The QoR-15K score decreased from 140 (preoperative, inter-quartile range [IQR] 128—146) to 100
(postoperative day 1, IQR 75—122), median difference —36.5 (95% CI, —41 to —32.5; P<0.0001). The QoR-15K indicated
excellent responsiveness with Cliff’s effect size —0.78 (95% CI, —0.84 to —0.71). Subgroup analysis yielded similar results.
Conclusions: The QoR-15K is valid and has excellent reliability, a high degree of responsiveness, and clinical feasibility as
a metric of quality of recovery in Korean surgical population.

Clinical trial registration: NCT04169087.

Keywords: enhanced recovery after surgery; patient-reported outcome measures; patient outcome assessment; peri-
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e The 15-item quality of recovery (QoR-15) scale has been

Editor’s key points extensively validated, but cultural and linguistic spec-
e Patient-centred outcome measures are essential to ificity demand further evaluation.
evaluate high-quality perioperative care. e This study offers a high level of support for the validity,
reliability, and clinical utility of a Korean translation of
the QoR-15.
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Most studies evaluating postoperative recovery have focused
on audit measures such as the physiological parameters
including pain, nausea/vomiting, recovery of bowel function,
length of hospital stay, and postoperative morbidity and
mortality.! However, the introduction of minimally invasive
surgery and the advance of perioperative management have
improved these outcomes, making it difficult to identify
meaningful differences in outcome of new treatments using
these measures.” Furthermore, postoperative recovery is a
complex and multidimensional process affected by physical,
psychological, and social aspects.? Therefore, several multi-
dimensional parameters have been developed to measure
postoperative recovery.*

One of them, the 15-item Quality of Recovery-15 (QoR-15)
scale, is a widely used self-rated questionnaire for early
postoperative quality of recovery. It is a shortened version of
the previous 40-item questionnaire (QoR-40)° and composed of
15 items of five dimensions: physical well-being, physical in-
dependence, emotional state, psychological support, and pain.
Higher scores indicate better quality of recovery. Its simplicity
compared with the QoR-40 could increase the feasibility in the
immediate postoperative period, while retaining its validity as
an assessment tool for postoperative recovery.’ It has been
successfully translated and validated in several languages.” *°
The European Society of Anaesthesiology and the American
Society for Enhanced Recovery and Perioperative Quality
Initiative recommended the QoR-15 for evaluating periopera-
tive clinical outcome.?

However, the Korean version of QoR-15 (QoR-15K) has not
been previously validated. We hypothesised that the QoR-15K
would have similar psychometric characteristics in assessing
the quality of postoperative recovery as its original version.’
We also investigated the QoR-15K in patients with video-
assisted thoracic surgery (VATS) lung resection, as a pre-
liminary study of the enhanced recovery after surgery (ERAS).

Methods

This prospective observational study was approved by the
Institutional Review Board of Seoul National University Hos-
pital, South Korea (No. 1911-038-1077), and registered with
ClinicalTrials.gov (NCT04169087, November 19, 2019). All par-
ticipants provided written informed consent before study en-
try, and the study was conducted in accordance with the
Declaration of Helsinki. All methods were carried out
following the Strengthening the Reporting of Observational
Studies in Epidemiology guideline.'?

We planned to recruit 200 patients who were admitted for
elective surgery under general anaesthesia in our division. The
sample size of the study was guided by previous studies”>*°
and Sousa and colleagues®® assuming a 20% dropout rate. Pa-
tients younger than 18 yr or older than 80 yr, who had difficulty
understanding the informed consent, and questionnaire, who
had difficulty to speak or read Korean language, with poorly
controlled psychiatric diseases that preclude cooperation, and
with ASA physical status above 3 that could interfere with the
outcome interpretation, were excluded. We did not limit the
type of surgery, so that the performance of the QoR-15K in
varied surgical settings could be assessed.

Translation and cultural adaption of the QoR-15
questionnaire

We performed the following three-step process to translate
the original version into Korean before the initiation of the
study process. First, two authors (SY and H-JL) translated the
QoR-15 into Korean with reference to the Korean version of the
QoR-40 (QoR-40K), which has been validated.'* Second, one
bilingual person (YMO), who had completed university edu-
cation in the USA, translated the Korean version back into
English. Third, three authors (SY, HJ, and H-JL) compared the
original questionnaire with the reverse-translated question-
naire and assessed each item for its degree of concordance
using a 7-point scale (1, no concordance; 7, perfect concor-
dance). Any items that were scored between 5 and 7 points
were adopted, whereas items that did not meet these criteria
were subjected to a review process. The QoR-15K used in this
study is available in Supplementary Figure S1.

Study protocol

The day before surgery, after informed consent was obtained,
the patients were asked by the investigators to complete the
QoR-15K as a measure of baseline status. Details of patient
demographics, ASA physical status, history of surgery, pres-
ence of chronic pain, type of surgical procedure, the extent of
surgery, and duration of surgery/anaesthesia (min) were also
collected prospectively. The extent of surgery was classified as
intermediate, major, and extra-major/complex according to
the Surgical Outcome Risk Tool classification.

Patients were then asked to repeat the questionnaire 24 (2)
h postoperatively and also rate their overall postoperative re-
covery using a 100 mm visual analogue scale (global QoR VAS;
where 0 denotes poor recovery and 100 indicates excellent
recovery) and their resting pain using an 11-pointed numeric
rating scale (NRS). All patients were asked to repeat the QoR-
15K questionnaire 30—60 min later as a measure of
test—retest reliability. Pre- and postoperative QoR-15K ques-
tionnaires were completed under the guidance of the
investigator.

Statistical analysis

The normal distribution of the continuous variables was
tested using the Shapiro—Wilk test and by examining the
quantile—quantile plot. Normally distributed continuous var-
iables were presented as the mean (standard deviation [sp])
and compared using a two-sample Student’s t-test. When the
distribution was not normal, median (inter-quartile range
[IQR]) was presented and the groups were compared using a
Mann—Whitney U-test between two independent groups or a
Wilcoxon signed-rank test for paired data. Categorical vari-
ables are presented as frequency or percentage and were
compared between groups using the %2 test or the Fisher’s
exact test, according to their expected counts. Correlations
were measured using the Spearman correlation coefficient (p).
The following are main analyses to evaluate the validity,
reliability, responsiveness, and clinical acceptability of the
QoR-15K, with reference to the previous publication.’

Firstly, we evaluated the three types of the validity of QoR-
15K: convergent, construct, and discriminant validity. To
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Patients underwent elective surgery under general anaesthesia

between November 2019 and March 2020 (n=1 470)

J

200 Patients approached before surgery

\

200 Patients included & underwent surgery

Excluded (n=7)

Changed to spinal anaesthesia (n=1)

Discharge before 24 h after surgery (n=6)

193 Patients approached after surgery

Excluded (n=5)

Refused to complete the questionnaire

188 Patients

Fig 1. Study flowchart.

evaluate the convergent validity, we compared the post-
operative QoR-15K with the global QoR VAS and measured the
inter-item and -dimension correlations. We also measured the
correlation between postoperative pain severity and the QoR-
15K scores or dimensions to investigate the correlation of
postoperative pain and recovery. Construct validity was tested
by comparing the QoR-15K score according to age, sex, dura-
tion of surgery, and extent of surgery (intermediate + major vs
extra-major/complex). Discriminant validity was tested by
comparing the QoR-15K score in two groups divided by the
global QoR VAS (>70 mm [good] us <70 mm [poor]).” We also
assessed the validity of AQoR-15K score (postoperative — pre-
operative scores) as a sensitivity analysis during our revision
process.

Secondly, reliability was measured for consistency of the
QoR-15K. Reliability was assessed by internal consistency,
split-half reliability, and test—retest reliability. Internal con-
sistency was measured using Cronbach o and test—retest
reliability was measured using the intra-class correlation co-
efficient (ICC).

Thirdly, responsiveness was measured using Cliff’s effect
size because of the non-normal distribution of the QoR-15K
score. Cliff’s effect sizes of 0.15, 0.33, and 0.47 correspond to
small, medium, and large changes in the QoR-15K scores.'®
The median differences and 95% confidence intervals (CIs)
between the pre- and postoperative QoR-15K scores were
estimated with the Hodges—Lehmann method. Lastly, the
clinical feasibility of the QoR-15K was evaluated with patient
recruitment rate and successful completion rate.

R version 3.6.1 (R Foundation for Statistical Computing,
Vienna, Austria) was used to analyse the data. A two-sided P
value <0.05 was considered statistically significant for all
analyses.

Subgroup analysis

We eventually plan to perform an RCT for ERAS in patients
with VATS lung resection, which is the main type of surgery in
our division. Because we expected the QoR-15K to be a useful
primary outcome of ERAS, subgroup analysis only for the pa-
tients with unilateral VATS lung resection (lobectomy, seg-
mentectomy, and wedge resection) was performed to obtain
the information on the clinical status of this group. We also
collected the duration of postoperative hospital stay and
postoperative complications classified as the Clavien—Dindo
classification within 1 week postoperatively.'’

Results

From December 2019 to March 2020, we recruited 200 patients,
and there were no refusals (recruitment rate: 100%). After
recruitment, seven patients were excluded before post-
operative follow-up and five patients refused to complete the
QoR-15K after surgery (Fig. 1). A total of 188 patients completed
it after surgery (completion rate: 97.4%). Patient and clinical
characteristics are summarised in Table 1.

Convergent validity was assessed using the correlation
between the postoperative QoR-15K score and the global QoR
VAS, with p=0.61; 95% CI, 0.51—0.69; P<0.0001. The inter-item
and -dimension correlation matrices of the postoperative
QoR-15K are shown in Tables 2 and 3. There was a significant
negative correlation between the QoOR-15K score and the
extent of surgery (p=—0.34; 95% CI, —0.46 to —0.21; P<0.001), the
duration of surgery (p=—0.33; 95% CI, —0.45 to —0.19; P<0.001),
or the severity of postoperative pain (p=—0.40; 95% CI, —0.52 to
—0.28; P<0.001). The QoR-15K score differed significantly be-
tween the two groups divided by the surgical extent;
intermediate + major, 109 (IQR, 88-124) vs extra-major/
complex, 80 (IQR, 64—105.3), and median difference 23 (95%
CI, 13 to 32), P<0.001. In addition, there was a significant cor-
relation between the pre- and postoperative QoR-15K score
(p=0.31; 95% ClI, 0.17 to 0.43; P<0.0001). There was no correla-
tion between the QoR-15K score and patient age (p=0.13; 95%
CI, —0.01 to —0.27; P=0.08) and no difference in the post-
operative QoR-15K score between men and women (p=—0.11;
95% CI, —0.25 to 0.03; P=0.14). The QoR-15K score differed
significantly between two groups divided by the global QoR
VAS; good (n=73), 122 (IQR, 104.5—133.3) vs poor (n=115), 92
(IQR, 67—105.8), median difference 29 (95% CI, 22—37), P<0.001.
The results of validity assessment of the AQoR-15K score are
shown in Supplemental material.

Inter-item Cronbach o were 0.84 and 0.90, and split-half
reliabilities were 0.74 and 0.81 for QoR-15K at baseline and 24
h after surgery, respectively. The test—retest ICC was 0.95 (95%
CI, 0.94—0.96). Inter-dimension Cronbach o were 0.66 and 0.81
at baseline and 24 h after surgery, respectively.

On postoperative day (POD) 1, the QoR-15K score decreased
to 100 (IQR, 75—122) when compared with preoperative QoR-
15K score 140 (IQR, 129—146), median difference —36.5 (95%
CI, —41 to —32.5; P<0.0001; Table 4). The skewness and kurtosis
values of the preoperative QoR-15K score were —1.41 and 1.70,
respectively, and those of the postoperative QoR-15K scores
were —0.25 and —0.89, respectively. Neither of them showed a
normal distribution and floor or ceiling effects (Fig. 2). Cliff’s
effect size was —0.78 (95% CI, —0.84 to —0.71). Changes in
perioperative health status and responsiveness of each item
are summarised in Table 3. Among the item of the
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postoperative QoR-15K, the 8th and 11th items had the
lowest median score. The distribution of AQoR-15K score is
shown in Supplementary Figure S2.

The result of the subgroup analysis in patients with VATS
lung resection surgery is shown in Supplementary Tables S1
and S2, and Supplementary Figures S3 and S4. On POD 1, the
QoR-15K score decreased to 111 (IQR, 96—123) when
compared with preoperative QoR-15K score of 142 (IQR,
137—147). The correlation between the postoperative QoR-15
score and the global QoR VAS remained significant (with
p=0.56; 95% CI, 0.38—0.70; P<0.001). There was a significant
difference in the postoperative QoR-15K score between men
and women; men, 116 (IQR, 103.5-132) vs women, 105 (IQR,
83.3—121.8), P<0.01. There was a significant difference in the
duration of surgery between the two groups divided by the
surgical extent; VATS wedge resection, 70 min (IQR, 34—91) us
VATS segmentectomy + lobectomy, 105 min (IQR, 90—121).
However, the QoR-15K score in this cohort did not differ
significantly between the two groups; VATS wedge resection,
106 (IQR, 101-122) vs VATS segmentectomy + lobectomy, 112
(IQR, 94—124), P=0.995. In this cohort, Cronbach « were 0.80
and 0.89, and split-half reliabilities were 0.67 and 0.85 for
QoR-15K at baseline and 24 h after surgery, respectively; the
test—retest ICC was 0.96 (95% CI, 0.94 to 0.97). Cliff’s effect
size was —0.84 (95% CI, —0.90 to —0.72). The median of the 8th
and 11th items were also the lowest in this cohort.

Discussion

Our study demonstrates that the QoR-15K has excellent
validity, consistent with the original QoR-15. The QoR-15K
scores had a significant correlation with the patients’ sub-
jective postoperative recovery, the duration of surgery, and
the extent of surgery. The internal consistency measured by
Cronbach a and split-half reliability remained above-
recommended levels (0.70—0.90),'® and the responsiveness
measured by Cliff’s effect size suggest its strong ability to

Table 1 Patient characteristics and clinical characteristics.
Data are presented as the median (inter-quartile range) or
n (%). NRS, numeric rating scale

Variables n=188
Female 93 (49.5)
Age (y1) 60 (52—66)
ASA physical status 1/2/3 43 (22.9)/130 (69.1)/15
(8.0)
Preoperative chronic pain 14 (7.4)
History of surgery 119 (63.3)
Surgical extent
Intermediate 4(2.1)
Major 123 (65.4)
Extra-major/complex 61 (32.4)
Type of surgery
Thoracic surgery 103 (54.8)
General surgery 55 (29.3)
Gynaecological surgery 17 (9.0)
Urological surgery 10 (5.3)
Plastic surgery 3 (1.6)

Anaesthesia time (min)

Surgical time (min)

Postoperative pain severity
(NRS)

153 (120—203)
115 (85—160)
4 (3-5)

Table 2 Inter-item correlation for the postoperative Korean version of Quality of Recovery-15 (QoR-15K) score and postoperative pain severity. Bold values are for P<0.05. VAS, visual

analogue score; NRS, numeric rating scale

11 12 13 14 15

10

2

QoR Total 1

VAS

QoOR-15K item

score

0.65
0.71

0.39
0.51

1. Able to breathe easy

0.34
0.61

0.47

2. Been able to enjoy food

3. Feeling rested

0.59
0.38

0.

0.50 0.83

0.36

0.68
0.54
0.64
0.52
0.51
0.71

0.

0.67

4. Have had a good sleep

0.38
0.42

70

0.38

5. Able to look after personal toilet and hygiene unaided 0.50 0.71

6. Able to communicate with family or friends

0.54

0.48
0.33

0.

0.49
0.39
0.34
0.57
0.53
0.37
0.32
0.28
0.34
0.40

0.72

0.54

0.37
0.29

0.28 0.24 0.66
0.34 0.64 0.45

0.59

7. Getting support from hospital doctors and nurse
8. Able to return to work or usual home activities

9. Feeling comfortable and in control

0.25

58

0.48 0.71
0.43

0.49

0.64 0.49
0.54
0.

0.46

0.41
0.48
0.27

0.

0.80

0.54 0.73

0.40

0.50 0.45

0.42 0.29

66
49

0.48 0.79
0.47
0.42
0.25
0.21
0.25

10. Having a feeling of general well-being

11. Moderate pain
12. Severe pain

0.23 0.32 0.36 0.33
0. 0.26 0.31

28

0.

0.55
0.53
0.45
0.57
0.60

0.60
0.20
0.26
0.22

0.35

33
23

0.34
0.38
0.38
0.43

0.34 0.22

0.44
0.22
0.35
0.29

25

13. Nausea or vomiting

0.25
0.27

0.24 0.34
0.55

0.27
0.27

0.

0.28
0.18
0.20

0.27
0.41
0.40

0.25
0.21

0.

0.52 0.26

0.59

0.37
0.41

14. Feeling worried or anxious
15. Feeling sad or depressed

0.75

0.29 0.32

0.30 0.56

26
—0.43 —0.40 —0.30 —0.21 —0.27 —0.28 —0.25 —0.25 —0.15 —0.30 —0.29 —0.28 —0.45 —0.44 —0.30 —0.20 —0.14"

Postoperative pain severity (NRS)

0.06.

ap_
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Table 3 Inter-dimension correlation for the postoperative Korean version of Quality of Recovery-15 (QoR-15K) score and postoperative
pain severity. Bold values are for P<0.05. VAS, visual analogue score; NRS, numeric rating scale

QoR Total Physical Emotional  Psychological Physical Pain
VAS score comfort state support independence
QoR-15K Physical comfort  0.58 0.93 —
dimension Emotional state 0.43 0.84 0.69 —
Psychological 0.36 0.72 0.64 0.60 -
support
Physical 0.55 0.79 0.73 0.52 0.48 -
independence
Pain 0.48 0.61 0.51 0.41 0.37 0.34 —
Postoperative pain severity (NRS) —-0.43 —0.40 —0.36 —0.28 —0.22 —0.30 —0.28

detect clinically important changes in postoperative recovery.
The clinical feasibility was excellent. Our study indicates that
QoR-15K is an acceptable method of assessing postoperative
recovery in the acute postoperative period for Korean surgical
patients.

Although the validity of QoR-40K had been established by
other groups,** it might be difficult to apply this longer version
in the acute postoperative period. In the original English
version, the completion rates of the QoR-40 (87%) was lower
than that of QoR-15 (95%) on POD 1.>° The completion rate of
QoR-40K on POD 3 was reported to be 87%,'* and that of QoR-
40K on POD 1 might be lower, as the completion rate is ex-
pected to increase further over time after surgery. In another
study using the QoR-40 in Korean surgical patients, the refusal
rate on POD1 was 3.8% (three/80). However, 14% (13/93) who
were satisfied with the inclusion criteria refused to participate
in the study, and the study included only relatively young fe-
male patients who underwent minor surgery.’® In terms of
clinical feasibility, the QoR-15K will be more useful in the
acute postoperative period than the QoR-40K.

Our results showed the following different characteristics
compared with the QoR-15 in other languages. First, the QoR-
15K score did not show normal distribution.”>?° Therefore, we
used non-parametric statistics to analyse it as Lyckner and

colleagues’ have done. Second, the preoperative QoR-15K
score was higher than that of the previous studies, and the
items related to emotional problems (14th, 15th) had the
lowest median among the QoR-15K items.>”'?° In our study,
the proportion of patients with ASA physical status 3 was
lower than in previous studies,”’-?° and almost all patients
underwent cancer surgery. Therefore, emotional problems
could be more pronounced in these patients. Third, the post-
operative QoR-15K score showed a wider range compared with
the previous studies. Within our hospital, protocols for peri-
operative fasting, postoperative pain management, and post-
operative early ambulation varied considerably depending on
the surgical division, which might have affected the degree of
postoperative recovery. Anaesthesiologists, as leaders of
perioperative medicine, should try to improve postoperative
recovery, while reducing these differences based on the
evidence.

We have also investigated the postoperative recovery
evaluated by the QoR-15K in patients with VATS lung resec-
tion, as a preliminary study of our ERAS study in these pa-
tients. With the advances in medical technology, proving the
significant effect of newer treatments will become increas-
ingly difficult. The incidence of postoperative complications in
these patients was significantly lower than those in other

Table 4 Change in the Korean version of Quality of Recovery-15 (QoR-15K) score before surgery and after surgery in the total cohort.
Data are presented as the median (inter-quartile range), median difference (95% confidence interval [CI]), or Cliff’s effect size (95% CI)

QoOR-15K items Preoperative  Postoperative Median difference Cliff’s effect size
Total 140 (128—146) 100 (75—122) —36.5 (—41 to —32.5) —0.78 (—0.84 to —0.71)
1. Able to breathe easy 10 (9.5—-10) 7 (5-9) —2(—2.5t0 —2) —0.62 (—0.70 to —0.53)
2. Been able to enjoy food 10 (10—10) 6.5 (0—10) —4.5 (-5 to —3.5) —0.64 (—0.71 to —0.56)
3. Feeling rested 10 (9—10) 7 (4.5-8) —2.5(—3to—2) —0.61 (—0.69 to —0.52)
4. Have had a good sleep 10 (8—1 ) 6 (4—8) —2.5(-3to —2) —0.57 (—0.62 to —0.47)
5. Able to look after personal 10 (10—10) 6.5 (1-10) —4.5 (-5 to —4) —0.69 (—0.75 to —0.61)
toilet and hygiene unaided

6. Able to communicate with family or friends 10 (10—10) 9 (7-10) —1.5(—2to 1) —0.48 (—0.45 to —0.39)
7. Getting support from hospital doctors and nurse 10 (10—10) 10 (8—10) —0.5 (—0.5to 0) —0.26 (—0.35 to —0.16)
8. Able to return to work or usual home activities 10 (10—10) 5(1-7) —5 (=5.5 to —4.5) —0.81 (—0.86 to —0.74)
9. Feeling comfortable and in control 10 (8.5—10) 7 (5-9) —2 (—2.5 to —1.5) —0.51 (—0.60 to —0.41)
10. Having a feeling of general well-being 10 (7—10) 6.5 (3—8) —2.5(—3to —2) —0.49 (—0.58 to —0.39)
11. Moderate pain 10 (9—10) 5 (3-6) —4.5 (-5 to —4) —0.84 (—0.89 to —0.77)
12. Severe pain 10 (10—10) 7 (4.5-8) —3.5 (4 to —3) —0.75 (—0.81 to —0.67)
13. Nausea or vomiting 10 (10—10) 9 (7—-10) —1.5(—2to —1) —0.45 (—0.53 to —0.36)
14. Feeling worried or anxious 8 (6—10) 8 (5.5-10) 0 (—0.5to 0.5) 0.02 (—0.10 to 0.13)
15. Feeling sad or depressed 8 (7—10) 8.5 (6—10) 0 (—0.5t0 0.5) 0.03 (—0.08 to 0.14)
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Fig 2. Box-and-whisker plot, histogram and kernel density plot (solid curve) of the pre- (a; n=188) and postoperative (b; n=188) Korean
version of the Quality of Recovery-15 (QoR-15K) scores in the total cohort. Box plot shows the median and inter-quartile range of QoR-15K
scores. Right and left whiskers denote maximum and minimum values excluding outliers, respectively. Round symbols show the outliers.

studies.’! The length of postoperative hospital stay was not
long compared with that of previous ERAS studies.’???
Nevertheless, we should continue to explore the effects of
various components of ERAS such as preoperative optimisa-
tion and multimodal analgesic techniques, not yet introduced
in our hospital. Against this backdrop, we have been inter-
ested in the QoR-15, and we thought that there was still room
for improvement in postoperative recovery evaluation with
the QoR-15K.

Our subgroup analysis gave the information on what we
should focus more on while establishing our ERAS protocol in
these patients. Among the 15 items of the postoperative QoR-
15K, the median scores of the 8th (able to return to work or
usual home activities) and 11th (moderate pain) items were
the lowest, and those of the 4th (have had a good sleep), 10th
(having a feeling of general well-being), and 12th (severe pain)
items were lower than those of other items. We noted the ef-
fects of postoperative pain on postoperative recovery because
it may adversely impact the patient’s quality of life in the

acute postoperative period.?** Poorly controlled post-

operative pain may adversely affect postoperative physical
functioning and psychological status, and contribute to sleep
disturbances’®?%; this has been observed in our results as
well. Therefore, the improvement of postoperative pain will
improve the overall postoperative recovery. In addition, even
within the same surgery, there was still considerable individ-
ual difference in postoperative recovery. Further studies
regarding perioperative factors affecting postoperative recov-
ery using tools such as the QoR-15 are warranted.

In this study, we found a few problems with the QoR-15.
First, some of the patients were confused with the change in
the scale definition between parts I and II, which was also
pointed out in the French version.? Part II has a low score of
the QoR-15 indicating severe pain in contrast to the NRS pain
score, which is more familiar to patients. Thus, the in-
vestigators had to help those patients understand the scale
clearly. Second, the pain or postoperative nausea/vomiting
assessment in QoR-15 was about frequency, but some patients
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confused it with intensity. Lastly, there have been a few pa-
tients complaining of the difficulty in accurately distinguish-
ing the expression of ‘moderate pain’ and ‘severe pain’. As a
result, the investigator had to explain to these patients,
‘moderate pain’ as ‘tolerable pain’ and ‘severe pain’ as ‘non-
tolerable pain’. Translations of the QoR-15 only by the authors
of this study, without a non-medical bilingual translator, may
have led to this lack of subtle linguistic—cultural validity in the
QoR-15K. Further modifications are necessary to rectify these
problems.

There are several limitations to this study. Our results were
obtained from a single tertiary university hospital, and the
surgical procedures were mainly limited to major surgeries.
Therefore, the QoR-15K may require further validation before
it can be generalised to other clinical settings and minor and
intermediate surgeries. Second, we enrolled three or four pa-
tients per day who were scheduled for elective surgery in our
division and anticipated admission to PACU during the day-
time. This raises the possibility of selection bias. Third, the
QoR-15K was only measured on POD 1 without further serial
assessment. As a patient’s mental and physical status undergo
rapid changes during the acute postoperative phase, changes
in QoR-15K throughout the postoperative hospital stay may
have more clinical implications than a single measurement.

In conclusion, our study showed that the QoR-15K is valid,
and has excellent reliability, a high degree of responsiveness,
and clinical feasibility as a measurement of quality of recovery
in a Korean surgical population. We believe that the QoR-15K
is suitable as an outcome measure in the era of ERAS.
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