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Quality of recovery after anesthesia is an important measure of the early postoperative health status of patients. The Quality
of Recovery-15 (QoR-15) questionnaire is a self-rated questionnaire used to assess the quality of postoperative recovery. This
study is aimed at translating and validating the Korean version of QoR-15 (QoR-15K). One hundred fifty patients were
included in this study. We translated the original version of QoR-15 into QoR-15K and evaluated its validity, reliability,
responsiveness, and clinical feasibility. QoR-15K showed acceptable criterion, structure, and construct validities. Reliability
was verified using Cronbach’s a (0.856), standard error of measurement (10.78), split-half reliability (0.831), test-retest
reliability (p=0.945, P<0.001), and intraclass correlation test-retest (p=0.903, P<0.001). These results represent an
acceptable reliability. Responsiveness was verified using Cohen’s effect size (1.39), standardized response mean (1.03), and
the correlation between QoR-15K score and duration of anesthesia (p=-0.197, P=0.016). These results show acceptable
responsiveness. The mean + standard deviation time to complete QoR-15K was 138.1 +30.7s. QoR-15K was rated more
than adequate on the COnsensus-based Standards for the selection of health Measurement INstruments checklist. In
conclusion, QoR-15K shows acceptable validity, reliability, responsiveness, and clinical feasibility and may help evaluate
postoperative quality of recovery in Korean populations.

1. Introduction

Recovery after surgery is a complex process. Many factors
affect the recovery process, including the patient’s medical
condition, type of surgery, adverse sequelae after surgery,
and anesthesia. With the introduction of minimally invasive
surgery and enhanced recovery after surgery, there is an
increased need for an assessment tool to evaluate the quality
of recovery [1]. The quality of recovery is assessed as recovery
time, pain, nausea, postoperative complication rates, and
adverse events. Although these parameters are essential
objective components for the quality of recovery, they do
not fully reflect the patient’s social and psychological recov-
ery experience. Different patient-centered measurement
tools have been developed and validated to evaluate the
patient’s recovery experience [2-5].

The Quality of Recovery-15 (QoR-15) questionnaire is a
short 15-item scale derived from QoR-40 [3]. It assesses five
domains of a patient’s health: emotional state, physical com-
fort, psychological support, physical independence, and pain.
Each item uses an 11-point numeric rating scale. The sum of
the scores of the 15 items ranges from 0 to 150, with a high
score indicating good quality of recovery. The questionnaire
decreases the evaluation time, improves convenience, and
has strong evidence for good content validity and internal
consistency. However, a Korean version of QoR-15 (QoR-
15K) has not been established. The development of QoR-
15K and its validation would improve the quality of recovery
after surgery in the Korean population. Therefore, we devel-
oped and validated QoR-15K according to the COnsensus-
based Standards for the selection of health Measurement
INstruments (COSMIN) taxonomy in surgical patients [6].
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2. Patients and Methods

2.1. Translation and Cultural Adaption of QoR-15. After
obtaining consent from the original author, two independent
translators (native speakers of the Korean language) trans-
lated the English version of QoR-15 into Korean. We first
made a temporary Korean version of QoR-15, and then,
two different translators (native speakers of the English lan-
guage) back-translated this version into English. Therefore,
each question was rendered in its most intelligible form by
a committee of four translators. The committee modified
“feeling rested” to “feeling rested enough,” “doctors and
nurses” to “medical personnel,” and “feeling comfortable
and in control” to “feeling comfortable and going well” in
Korean. The committee concluded that these changes made
it easier to understand the questionnaire in Korean while
conveying the nuances of the English version. After the com-
mittee came to a consensus on the Korean version of QoR-15,
it was tested on 10 randomly selected postoperative patients.
The test revealed that all questions were understandable. As a
result, the Korean version of QoR-15 (QoR-15K) was
finalized.

2.2. Patients. After the institutional review board approved
this research, a prospective observational study was con-
ducted. Patients provided oral consent. Patients with poor
Korean comprehension or those with cognitive impairment
were excluded from the study. Furthermore, those with a
known history of substance abuse, any severe preexisting
medical conditions that limited objective assessment after
the operation, or any life-threatening postoperative compli-
cations were excluded.

Demographic and perioperative data were collected via
the hospital’s medical information system. We recorded
sex, age, American Society of Anesthesiologists physical sta-
tus score (ASA PS), duration of surgery and anesthesia,
extent of surgery, duration of postoperative stay, and postop-
erative complications within 24 h. We classified the extent of
surgery as minor, intermediate, or major. Laparoscopic
abdominal surgery with minimal incision lengths and sur-
gery on the surface of the body was classified as minor sur-
gery, laparoscopic abdominal surgery using a hand port as
intermediate surgery, and open abdominal surgery as major

surgery.

2.3. Protocol. Before the day of surgery, investigators asked
the patients to complete the QoR-15K questionnaire as a
measure of baseline status. The patients were then asked to
repeat the questionnaire at 24h postoperatively. Patients
were also asked to rate their overall postoperative recovery
using an 11-point numerical rating scale (NRS), which
ranged from “poor recovery (0)” to “excellent recovery
(10).” All patients were asked to repeat the QoR-15K ques-
tionnaire within 30-60 min. We selected 50 patients from
those who completed the QoR-15K questionnaire. The
selected patients were asked to repeat the QoR-15K and SE-
36 Korean version 2.0 questionnaires on postoperative day
7 to verify the correlation between the two questionnaires.
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2.4. Psychometric Evaluation. Domain reliability represents
the degree to which the measurement is free from measure-
ment errors. It contains internal consistency, reliability, and
measurement error. To assess internal consistency and mea-
surement error, we used Cronbach’s a and split-half reliabil-
ity. To assess reliability, we used test-retest reliability at 24h
postoperatively. Measurement error was estimated according
to COSMIN taxonomy [6].

Domain validity denotes the degree to which an outcome
measures the construct of interest. It comprises content, cri-
terion, and construct validities. Content validity is the degree
to which an instrument is an adequate reflection of the con-
struct to be measured. It was evaluated via interviews with
patients and researchers. To assess criterion validity, we
tested predictive validity by calculating the correlation
between postoperative hospitalization duration and QoR-
15K scores at 24 h postoperatively. Construct validity com-
prises structural validity, hypothesis testing, and cross-
cultural validity. Structural validity assesses whether the
instrument is an adequate reflection of the dimensionality
of the construct to be measured and is determined via explor-
atory factor analysis. Hypothesis testing examines how much
the instrument measure relates to other measures in a way
that is expected if the instrument is validly measuring the
supposed construct. We hypothesized that the patient who
had experienced poor postoperative recovery would have a
lower QoR-15K score. We assessed the difference of mean
score for QoR-15K according to the patients who had good
or poor recovery. An NRS score of recovery > 7 represented
good recovery, while an NRSscore of recovery <7 repre-
sented poor recovery [3]. Cross-cultural validity describes
the degree to which a translated or culturally adapted ques-
tionnaire is an adequate reflection of the original question-
naire. Because we only translated and changed nuances, we
only evaluated the translation process.

Responsiveness is an instrument’s ability to measure
change over time. Responsiveness was measured via standard-
ized response mean (SRM), which was calculated by dividing
the mean change in the score by the standard deviation (SD)
of the difference [7]. Cohen’s effect size was calculated as the
average change in the QoR-15K score (from preoperative to
postoperative) divided by the pooled SD [8]. We also per-
formed hypothesis testing to assess responsiveness according
to COSMIN taxonomy [6]. We hypothesized a negative corre-
lation between surgery duration and QoR-15K.

Recruitment rate, rate of completion, and time taken to
complete QoR-15K were used to test clinical feasibility.

2.5. Assessment of Methodological Quality. The COSMIN
four-point checklist, consisting of 10 boxes, was used to
assess the methodological quality of the study [9]. Each item
in a box is rated as a four-point checklist, and the measure-
ment is determined using the lowest rating of any items in
a box. We did not evaluate the patient-reported outcome
measure development box because we did not develop
QoR-15K.

2.6. Statistical Analysis. We selected a sample size of 150
patients with reference to previous research in the same field
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TaBLE 1: Demographic data of the patients.

Characteristics

Value

Age (years)

Sex (male/female)
ASA PS (I/TI/TII)
Type of surgery
Breast surgery
Thyroid surgery
Colorectal surgery
Hepatobiliary surgery
Stomach surgery
Gynecologic surgery
Urologic surgery
Duration of surgery (min)
Duration of anesthesia (min)
Length of postoperative hospital stay (days)
Postoperative complications within 24 h of surgery
Preoperative QoR-15K score
Postoperative QoR-15K score

58.5+ 12.8 (26-88)
Male 61.6 + 11.7 and female 55.5 + 13.0

74/76
60/83/7

4
72
4
22
27
17
169.4 + 88.7 (25-485)
210.1 + 93.9 (44-545)
8.4+ 6.2 (2-49)
21
118.3 +24.4 (86-150)
84.4 +28.4 (18-150)

ASA PS: American Society of Anesthesiologists performance status; QoR-15K: Korean version of QoR-15. Data are presented as mean + standard deviation

(range) or frequencies.

and based on the advice of a university statistician [3, 4].
Demographic and perioperative data were presented as
means (SD). Qualitative data were presented as frequency
and percentage. The Kruskal-Wallis test was used to analyze
differences in distribution. Comparisons of the QoR-15K
scores were analyzed using the Mann-Whitney U test. Asso-
ciations were measured using Pearson’s correlation coeffi-
cient (r) and Spearman’s correlation coefficient (p). All
analyses were performed using SPSS Statistics for Windows,
version 21.0 (SPSS; IBM Corp, Armonk, NY). The statistical
significance for all analyses was set at P < 0.05.

3. Results

3.1. Patients and Questionnaire Data. Of the 165 patients
who were asked to participate in this study, 8 were not eligi-
ble, and 2 refused to participate. Five patients were excluded
after recruitment due to incomplete questionnaires. Finally, a
total of 150 patients completed their pre- and postoperative
questionnaires. All patients received general anesthesia. The
demographic and clinical characteristics of the 150 patients
are given in Table 1.

The completion rate of QoR-15K was 100% preopera-
tively and 97% at 24h postoperatively. The mean duration
of hospitalization was 8.4 + 6.2 days. It took 157.0 £33.0s
to complete QoR-15K preoperatively and 138.1+30.7s at
24h postoperatively. Most patients were able to complete
QoR-15K without assistance. These results show that QoR-
15K is acceptable and clinically feasible. The baseline and
postoperative QoR-15 scores were 118.3 +24.4 and 84.4 +
28.4, respectively, with a significant difference (P <0.001).
Postoperative QoR-15K scores were in the range of 18-150.
One patient reported a postoperative QoR-15K score of

TaBLE 2: Methodological quality ratings based on the COSMIN
checklist with four-point scale.

Box Rating

Content validity Adequate
Structural validity Adequate
Internal consistency Adequate
Cross-cultural validity Adequate
Reliability Adequate
Measurement error Adequate
Criterion validity Very good
Hypothesis testing for construct validity Very good
Responsiveness Adequate

150. There was a positive correlation between age and
time taken to complete the questionnaire (p=0.332; P<
0.001) and a negative correlation between the total QoR-
15K score and time taken to complete QoR-15K
(p=-0.276; P<0.001).

3.2. Psychometric Properties. In the domain “Reliability,”
Cronbach’s «, standard error of measurement, and split-
half reliability were 0.856, 10.78, and 0.831, respectively.
The test-retest reliability (p) was 0.945 (95% confidence
interval [CI]: 0.919-0.962; P < 0.001), and the interclass cor-
relation coeflicient test-retest (p) was 0.903 (95% CI: 0.869-
0.929; P <0.001).

In the domain “Validity,” content validity, according to
the COSMIN four-point checklist, was determined to be ade-
quate (Table 2). We use predictive validity to assess criterion



validity. The postoperative QoR-15K score negatively corre-
lated with postoperative length of hospital stay (p =0.265;
P =0.004). These results show that a lower QoR-15K score
predicts a longer postoperative stay; therefore, QoR-15K
has predictive validity. To assess structural validity, we per-
formed exploratory factor analysis, showing acceptable results
(Kaiser — Meyer — Olkin measure = 0.821; P =0.000). To
assess construct validity, we performed hypothesis testing as
follows. We hypothesized that the patient who had experi-
enced poor postoperative recovery would have a lower QoR-
15K score. The QoR-15K score significantly differed between
the good (n=82) and poor (n=68) recovery groups
(96.2+25.3 and 70.2+25.3 (P <0.001), respectively). The
NRS of recovery showed a positive correlation with postoper-
ative QoR-15K (p=0.579; P<0.001), demonstrating con-
struct validity. Cross-cultural validity, according to the
COSMIN four-point checklist, was determined to be adequate.

In the domain “Responsiveness,” we assessed responsive-
ness and hypothesis testing. Cohen’s effect size was 1.28, and
SRM was 1.03 (Table 3). These results showed that QoR-15K
has a large effect size and high responsiveness. We hypothe-
sized that the patient with longer surgery and anesthesia time
would have a lower QoR-15K score. The postoperative QoR-
15K score negatively correlated with duration of surgery
(p=-0.212; P=0.009) and anesthesia (p=-0.197; P=
0.016). The methodological quality of the study, according
to the COSMIN checklist, was rated more than adequate.

We also compared the QoR-15K score with the level of
surgery (minor, intermediate, and major). There were signif-
icant differences in the distribution of sex, age, ASA physical
status score, duration of surgery and anesthesia, and postop-
erative QoR-15K scores in patients in the minor surgery
group (Table 4). The minor surgery group included breast,
thyroid, and laparoscopic gynecologic surgeries. Therefore,
this group is primarily comprised of women and younger
adults. The postoperative QoR-15K scores revealed differ-
ences between the three groups (P = 0.004). The minor sur-
gery group showed a significantly higher score than the
intermediate surgery (P=0.004) and major surgery
(P =0.015) groups after post hoc testing using the Tukey
HSD test. Twenty-one patients had postoperative complica-
tions, including headache, dizziness, fever, and nausea. There
were no life-threatening postoperative complications. Post-
operative QoR-15K scores between patients with and without
postoperative complications did not show a significant differ-
ence. According to sex and ASA physical status, there were
no significant differences in postoperative QoR-15K scores.
In addition, there was also no relationship between the post-
operative QoR-15K score and patient’s age.

The items within QOR-15 can be divided into two com-
ponents: physical and mental well-being [3]. The QoR-15K
score strongly correlated with the sum of the items in these
two components (physical well-being; p=0.913; P <0.001
and mental well-being; p =0.857; P <0.001) (Table 5). The
QoR-15K score also strongly correlated with the physical
component scale (p =0.663; P <0.001) and moderately with
the mental component scale (p =0.44; P <0.001) of short-
form (SF-36) health survey on postoperative day 7. The
sum of physical well-being items on QoR-15K strongly corre-
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lated with the physical component scale of SF-36 (p = 0.642;
P <0.001) (Table 6).

4. Discussion

In the current study, we assessed QoR-15K in patients recov-
ering from general anesthesia. The results of our study indi-
cate that QoR-15K has acceptable levels of validity,
reliability, responsiveness, and clinical feasibility in the
Korean population.

Several findings indicate that QoR-15K has acceptable
validity. First, the postoperative QoR-15K score showed a
negative correlation with the postoperative length of hospital
stay. Second, the QoR-15K score showed a significant corre-
lation with recovery NRS. The QoR-15K scores in the good
recovery group were significantly higher than those in the
poor recovery group. These results are consistent with the
original study and support construct validity. Third, the fact
that the baseline and postoperative QoR-15K scores were sig-
nificantly different in this study could be a good indicator of
construct validity.

QoR-15K demonstrated excellent internal consistency
with Cronbach’s a and split-half reliability [10, 11] exceeding
the recommended value (Cronbach's &« = 0.7 and split — half
reliability = 0.75) [12]. These results confirm the acceptable
reliability of QoR-15K. Corrected item-total correlation
(0.23-0.72) indicates that the items in QoR-15K are appro-
priate and relevant with no unnecessary items. The corrected
item-total correlation of item 13 (0.23), indicating nausea or
vomiting, was relatively low in comparison with the original
study (0.47). This finding may be related to the relatively low
incidence rate of nausea or vomiting in this study. Test-retest
reliability (p =0.95) was excellent and similar to that in the
original study (p=0.99). All items in QoR-15K performed
at above acceptable levels (p =0.80 - 0.91), which is consis-
tent with the original study [3].

Consistent with previous findings, QoR-15K was not
related to demographic factors, such as sex, age, and ASA
physical status, in this study [3, 13]. This result shows that
QoR-15 is less affected by these demographic variables. How-
ever, QoR-40 differs between sexes, with a higher score for
males. This difference indicates that QoR-15 may not reflect
the general notion that women typically experience a lower
quality of recovery [4].

Responsiveness is also acceptable. The SRM value of the
total of the QoR-15K scores was 1.03, demonstrating the abil-
ity to assess alterations in the postoperative recovery period
[14]. However, the SRM value of the items concerning emo-
tional status (feeling worried or anxious or feeling sad or
depressed) assessed in this study was low compared with that
in the original research (0.10 vs. 0.35 and 0.06 vs. 0.20,
respectively) [3]. A Japanese study also showed lower SRM
in emotional status [15]. East Asian people usually express
less emotion in response to especially sad situations [16].
We believe this cultural characteristic may have affected our
results. QoR-15K had a negative correlation with the length
of postoperative hospital stay (p=-0.28) and duration of
surgery and anesthesia (p=-0.21 for both). These associa-
tions were similar to the Portuguese version (p = -0.28 for
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TABLE 4: Patient characteristics according to the extent of surgery.

Variable Minor (n = 33) Intermediate (n = 75) Major (n = 42) P value
Age 46.6+9.9 629+11.4 60.0+11.2 <0.001
Sex (male/female) 2/31 45/30 27/15 <0.001
ASA PS class (I/TI/III) 21/12/0 24/46/5 15/25/2 0.03

Duration of surgery 112.2+61.3 163.3 £85.3 225.2+81.4 <0.001
Duration of anesthesia 144.9 +69.8 208.0 +89.5 264.9+85.3 <0.001
Postoperative hospital stay (days) 5.0+4.2 8.9+5.0 10.1+8.1 <0.001
Postoperative complications within 24 h of surgery 3 13 5 0.28

Preoperative QoR-15K 124.2+2 115.4 +£25.0 118.6 £26.5 0.22

Postoperative QoR-15K 98.7+29.2 80.2+254 80.7 +29.7 <0.001

ASA PS: American Society of Anesthesiologists performance status; QoR-15K: Korean version of QoR-15. Minor: laparoscopic abdominal surgery with
minimal incision lengths and surgery on the surface of the body; intermediate: laparoscopic abdominal surgery using a hand port; major: open abdominal
surgery. Data are presented as mean + standard deviation (range) or frequencies.

TABLE 5: Interdimensional correlation of QoR-15K.

Total QoR-15K
p=0.913; P<0.001
p=0.857; P<0.001

Physical well-being Mental well-being

Physical well-being

Mental well-being p=0.653; P<0.001

QoR-15K: Korean version of QoR-15. Physical well-being: sum of items of 1, 2, 3, 4, 5, 8, 11, 12, and 13 in QoR-15K; mental well-being: sum of items of 6, 7, 9,
10, 14, and 15 in QoR-15K.

TaBLE 6: Correlation between QoR-15K and SF-36 scores.

SF-36 scores
Physical component score

p=0.663; P<0.001
p=0.583; P<0.001
p=0.642; P <0.001

Mental component score
p=0.444; P=0.001
p=0.443; P=0.001
p=0.427; P=0.002

Total QoR-15K
Mental well-being
Physical well-being

QoR-15K: Korean version of QoR-15; SF-36: short-form health survey Korean version 2.0. Mental well-being: sum of items of 6, 7, 9, 10, 14, and 15 in QoR-15K;
physical well-being: sum of items of 1, 2, 3, 4, 5, 8, 11, 12, and 13 in QoR-15K.

the length of hospital stay) yet modestly weaker than those in
the original evaluation of QoR-15 (p = -0.53 for the length of
hospital stay, p =-0.49 for the duration of surgery).

Most patients were able to complete the QoR-15K ques-
tionnaire in 3 min. This result is similar to that of the English
and Portuguese versions [3, 13]. As expected, older partici-
pants and patients with lower QoR-15K scores took more
time to complete the questionnaire. It is also notable that
97% of participants completed QoR-15K within 24 h postop-
eratively. These data indicate good clinical feasibility.

This study has certain limitations. First, we did not
include patients who underwent ambulatory or orthopedic
surgeries and a patient who received regional anesthesia.
Patients who underwent neurosurgical and cardiac surgeries
were also not included in this study. However, our study
included patients with all levels of surgery, and we do not
believe that these exclusions affected our results. Second,
postoperative complications within 24h of surgery did not
affect the QoR-15K score. We included patients who under-
went elective surgery, and there were only a small number

of reported complications in this study, which was minor.
We believe these results could change if we include patients
who undergo emergency surgery and a more significant
number of patients.

5. Conclusion

In conclusion, we translated QoR-15 into Korean and vali-
dated it according to the COSMIN taxonomy. QoR-15K
has acceptable validity, reliability, responsiveness, and clini-
cal feasibility and may help in measuring the quality of post-
operative recovery in the Korean population undergoing

surgery.

Data Availability
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current study are available from the corresponding author
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