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Abstract

Background: The 15-item Quality of Recovery-15 (QoR-15) scale is strongly recommended as a standard patient-
reported outcome measure assessing the quality of recovery after surgery and anesthesia in the postoperative period.
This study aimed to validate the Dutch translation of the questionnaire (QoR-15NL).

Materials and methods: An observational, prospective, single-centre cohort study was conducted. Patients who
underwent surgery under general anesthesia completed the QoR-15NL (preoperatively (t1) and twice postoperatively
(t2 and t3)) and a visual analogue scale (VAS) for general recovery at t2. A psychometric evaluation was performed to
assess the QoR-15NLs validity, reliability, responsiveness, reproducibility and feasibility.

Results: Two hundred and eleven patients agreed to participate (recruitment rate 94%), and 165 patients were
included (completion rate 78%). The QoR-15NL score correlated with the VAS for general recovery (rs=0.59). Con-
struct validity was further demonstrated by confirmation of expected negative associations between the QoR-15NL
and duration of surgery (rs=-0.25), duration of Post Anesthesia Care Unit stay (rs=-0.31), and duration of hospital stay
(rs=-0.27). The QoR-15NL score decreased significantly according to the extent of surgery. Cronbach’s alpha was 0.87,
split-half reliability was 0.8, and the test-retest intra-class coefficient was 0.93. No significant floor- or ceiling effect was
observed.

Conclusion: The QoR-15NL scale is a valid, easy-to-use, and reliable outcome assessment tool with high responsive-
ness for patient-reported quality of recovery after surgery and general anesthesia in the Dutch-speaking population.
The QoR-15NLs measurement properties are comparable to the original questionnaire and other translated versions.

Trial registration: not applicable.

Keywords: Outcome assessment, Patient-reported outcome measure, Postoperative period, Quality of health care,
Questionnaire

Background

Recovery after surgery and anesthesia is a complex pro-
cess dependent on patient, surgical, and anesthetic char-
acteristics, as well as the presence of any adverse sequelae
[1]. In the past, commonly reported outcome measures
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were recovery times and function, avoidance of com-
mon adverse effects (i.e. pain, nausea and vomiting) and
healthcare resource utilisation (i.e. duration of intensive
care unit and hospital stay) [2]. Although these param-
eters are essential and should be measured, they mostly
ignore the quality of recovery (QoR) from the patient’s
perspective [1].

QoR scales have been developed for the immediate
postoperative period to provide a quantitative meas-
ure of overall health status after surgery and anesthesia.
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One of the strengths of these scales is the integration of
a more complete range of patient experiences after sur-
gery to avoid undue emphasis on one, or some over oth-
ers (e.g. opioid pain reduction at the expense of nausea or
delirium). The 40-item QoR scale, 15-item QoR scale and
9-item QoR score have been studied most extensively [2].

The multidimensional 15-item QoR (QoR-15) scale
was initially developed in English and translated and
validated in several European and Asian countries [1,
3-8]. The questionnaire assesses both physical and men-
tal well-being. The 15 items incorporate five dimensions
of health: physical comfort (n=5), physical independ-
ence (n=2), pain (n=2), emotional state (n=4) and
psychological support (n=2). All items are scored by
an 11-point numerical rating scale. Consequently, after
summing up all items, the total score ranges from 0 to
150 (ideal health status) [1, 7].

The QoR-15 scale is a valid, reliable and easy-to-use
patient-reported outcome measure (PROM) with high
responsiveness [1, 9, 10]. Furthermore, a systematic
review following the COnsensus-based Standards for
the selection of health Measurement INstruments (COS-
MIN) checklist showed that the QoR-15 fulfilled the
requirements for outcome measurement instruments in
clinical trials [9, 11]. Currently, the QoR-15 is strongly
recommended as a standard outcome measure of QoR
in clinical research relating to surgery and anesthesia
[9]. Perioperative interventions that result in a change in
QoR-15 score of 6 signify a clinically important improve-
ment or deterioration [10, 12]. Furthermore, it could be
a useful outcome measure for assessing the impact of
healthcare delivery changes for quality assurance pur-
poses [1]. Finally, the QoR-15 offers the opportunity for
a standardised feedback measure for healthcare team
members, especially anesthesiologists and surgeons, to
acquire additional insights into their patient’s outcome.

Although validated in various linguistic and cultural
contexts, the QoR-15 has never been translated into
Dutch according to international standards for translat-
ing a questionnaire [4, 7, 13, 14]. Therefore, this study
aims to validate the Dutch translation of the QoR-15 scale
questionnaire (QoR-15NL). It was hypothesised that the
QoOR-15NL scale’s measurement properties would be
satisfactory and comparable with the original and subse-
quently translated versions of the questionnaire.

Materials and methods

Prior to commencement, the study was registered in the
University Medical Center Groningen (UMCG) Research
Register (201,900,402). The study protocol was reviewed
and declared to be outside the scope of the Medical
Research Involving Human Subjects Act by the Medical
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Ethics Review Board of the UMCG (METc 2019/331,
chairperson Prof W.A. Kamps) on June 18" 2019.

Translation and cultural adaption

First, two independent translators from the University of
Groningen Language Centre conducted the forward and
backward translation of the original QoR-15 question-
naire (1). An expert panel consisting of two anesthesiol-
ogy residents (JdV, JL), two senior anesthesiologists (PM,
GW) and two experienced clinical psychologists (JF, RS)
critically reviewed the resulting QoR-15NL pilot ver-
sion and applied two modifications. Subsequently, cog-
nitive interviews about the pilot version with patients
who underwent various inpatient elective surgical proce-
dures under general anesthesia were conducted approxi-
mately 24 h postoperatively at the surgical ward, using
a structured interview guide. These interviews assessed
the questionnaire’s instructions, recall, items, response
options, format and length [15]. Interview transcripts
were transcribed verbatim, coded (inductive) and ana-
lysed by two authors independently (JdV, JL) [16]. Eight-
een patients were interviewed in three interview rounds
until no new comments arose. After the first (="7) and
second round (n=5) of interviews, the expert panel
modified the pilot version to address relevant patient
comments. Consensus was reached about adding a short
instruction and example about completing the questions,
and three questions (6,9 and 10) were slightly modified.
All relevant comments and modifications made during
the translation and cultural adaption are summarised
(see supplementary file 1). The resulting final version of
the QoR-15NL is available at https://www.umcg.nl/-/
medisch-wetenschappelijk-onderzoek/gaps.

Validation study

During the validation study, an observational, prospec-
tive, single-centre cohort study was conducted at a ter-
tiary referral centre between August 24" and November
29" 2020. Adult patients, who underwent various inpa-
tient elective surgical procedures under general anesthe-
sia, were fluent in Dutch, and available for follow-up at
the hospital on the first postoperative day were eligible
for inclusion. Patients were ineligible or excluded if they
did not give consent, were admitted on the Intensive
Care Unit (ICU) (both scheduled and unscheduled) post-
operatively, were admitted on the Postoperative Anesthe-
sia Care Unit (PACU) for the first night postoperatively;
or if they had either poor Dutch comprehension, a psy-
chiatric disturbance that precluded complete coopera-
tion, a known history of alcohol or drug dependence, any
severe pre-existing medical condition that limited objec-
tive assessment after surgery, any life-threatening post-
operative complication or a postoperative delirium [1].
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Eligible patients were contacted by phone one week prior
to the intended surgery. Participating patients received
an information letter, an informed consent form and two
QoR-15NL questionnaires by mail. As per the develop-
ment study, patients completed the informed consent
form and the first QoR-15NL questionnaire preopera-
tively (t1, baseline) and the second (t2) on the first post-
operative day.

Additionally, at t2, a 100 mm visual analogue scale
(VAS), marked from ‘poor recovery’ to ‘excellent recov-
ery, for general recovery was added to assess validity [1].
Approximately 24 h postoperatively, a researcher vis-
ited participating patients on the surgical ward. Written
informed consent was obtained from all patients, and
both questionnaires were collected during the visit. Every
second patient was asked to repeat the QoR-15NL(t3) 30
to 60 min after t2 to measure test—retest reliability. The
time interval between measurements was in line with the
development study, and visiting half of the patients would
result in an adequate sample size for the analysis [17].

Patient demographics, pre-, intra- and postoperative
data were collected from the electronic hospital informa-
tion system. The following data were recorded: gender,
age, American Society of Anesthesiologists (ASA) physi-
cal status score, time of admission, duration of surgery,
type of surgical procedure, duration of postoperative stay,
and postoperative complications within the first postop-
erative day. The extent of surgery was classified as minor,
intermediate, or major depending on the type of surgical
procedure and the expected surgical stress response [1,
4]. The type of surgery was classified according to the sur-
gical subspecialty [1]. The duration of surgery was deter-
mined by using the surgery start and stop times from the
hospital’s perioperative information system [1]. The dura-
tion of postoperative stay in the PACU and the length of
postoperative admission at the hospital were calculated
using the surgery stop time and discharge time to the sur-
gical ward and from the hospital, respectively [4].

Statistical analysis

The recommended sample size to validate a questionnaire
is 10 participants per item [17, 18]. This study aimed to
include 165 patients, accounting for a 10% loss to follow-
up. Data are presented as mean=standard deviation
(SD), median (interquartile range (IQR)) or number (per-
centage) as appropriate. The recruitment rate represents
the percentage of eligible patients who were contacted
by phone and agreed to participate. The completion rate
represents the number of patients who agreed to partici-
pate and were included in the study. Normal distribution
was assessed with the Shapiro—Wilk test. Changes from
baseline were compared by the paired t-test. Differences
in QoR-15NL score for gender, complicated cases versus
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uncomplicated cases, and poor versus good recovery
were compared by the unpaired t-test. Differences in
the QoR-15NL score between the extent of surgery were
compared by the one-way ANOVA test. Correlation coef-
ficients were used to assess associations between vari-
ables: Pearson (r) for normally distributed and Spearman
rank (rs) for non-normally distributed variables, respec-
tively [19]. Statistical analyses were performed with SPSS
Statistics version 23.0 (IBM Corp, Armonk, NY, USA).
The null hypothesis was rejected if two-tailed p <0.05.

Psychometric evaluation

The psychometric evaluation of the QoR-15NL was per-
formed similarly to the original publication and the sub-
sequent translation and validation studies [1, 4, 7].

Construct validity

Construct validity was assessed using convergent- and
discriminant validity. Convergent validity was deter-
mined by comparing the QoR-15NL with the VAS for
general recovery, and inter-item correlations were meas-
ured [1]. Additionally, it was further tested by the hypoth-
esis that there would be a negative association between
the QoR-15NL (t2) and duration of surgery, duration of
stay in the PACU, and duration of postoperative hospital
stay [1]. The association between the QoR-15NL and age
was also determined, although previous studies reported
contradictory results regarding the degree and magni-
tude of this association [1, 4, 7]. Finally, it was hypothe-
sised that the QoR-15NL score would be inversely related
to the extent of endured surgery and that women would
have a lower score than men; since women generally have
a worse postoperative recovery [4, 20].

Discriminant validity was tested by the hypothesis that
patients with complications and those who had under-
gone a poor postoperative recovery (defined as a VAS for
general recovery of <70 mm versus>70 mm for a good
recovery) would have a lower QoR-15NL score [1].

Reliability, responsiveness and reproducibility

Reliability was tested with internal consistency (Cron-
bach’s alpha) and split-half reliability [17, 21, 22]. Respon-
siveness was assessed with Cohen’s effect size and the
standardised response mean (SRM) [17, 23]. Reproduc-
ibility was tested by evaluating agreement (smallest
detectible change (SDC individual)) and the test-retest
reliability (intraclass correlation coefficient (ICC) for
agreement (two-way random effect model)) [17, 24].
Patients with a time interval of >90 min between t2 and
t3 were excluded from the test—retest analysis to assure
that the remaining patients’ clinical condition was stable
between measurements, which is required for a reliable
test—retest analysis.
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Table 1 Summary of statistical methods used for the psychometric evaluation of the QoR-15NL scale
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Concept

Parameter

Abbreviation

Interpretation

Construct validity

Correlation Spearman’s rho rs moderate 0.40—0.69
strong 0.70—0.89
very strong 0.90—1.00

Reliability
Internal concistensy Crohnbach'’s alpha good 0.70—0.90
Split-half reliability unaccaptable <0.70
fair 0.70—0.79
good 0.80—0.89
excellent >0.90
Responsiveness
Cohen'’s effect size large >
Standardised response mean SRM large >
Reproducibility

Agreement Individual smallest detectible change SDC good SDC < minimal clinically

important difference

Test-retest reliability intraclass correlation coefficient ICC good >0.7

(two-way random effect model)
Clinical feasibility

Floor effect Percentage of patients with present if>15%

lowest possible score

Ceiling effect Percentage of patients with present if >15%

highest posible score
224 eligible patients
approached before surgery
Excluded (n=13)
. Dgclined to participate (n=11)
* lliterate (n=1)
A * Unable to write due to bilateral hand injury (n=1)

211 patients agreed to

participate

v

A 4

Excluded (n=46)
+ Surgery cancelled or rescheduled (n=12)

» Not having the study envelope at postoperative visit (n=8)
+ Declined to participate at postoperative visit (n=7)

« Discharged before the postoperative visit (n=5)

+ Forgot to complete the preoperative QoR-15NL (n=4)
+ Two or more preoperative QoR-15NL missing items (n=3)
» Other reasons (n=7)

165 patients included

+
.« f2
- 13

A 4

Number of completed questionnaires per measurement

(1 missing completion time)

Fig. 1 Study flow chart. Legend:QoR-15NL = Dutch Quality of Recovery-15 scale
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Clinical feasibility

Clinical feasibility was determined by the recruitment-
and completion rate (see above). Finally, floor or ceiling
effects were present if more than 15% of the respondents
achieved the lowest or highest possible score, respec-
tively [17]. Missing items were handled as follows: in case
of one missing QoR-15NL item, the worst possible score
(0) was selected. Two or more missing items resulted in
an invalid QoR-15NL score and exclusion. Table 1 sum-
marises the statistical methods used for the psychometric
evaluation of the QoR-15NL scale.

Results
Of the 224 eligible patients approached by phone, 211
agreed to participate (recruitment rate: 94%).

One patient was unable to complete the postopera-
tive QoR-15NL scale. Thirteen patients returned QoR-
15NL scores with missing items: nine at t1, four at t2 and
none at t3. Most patients omitted one item, but three
QoR-15NL scores (all t1) were considered invalid due to
the omission of two (#=2) or three items (n=1). After
excluding 46 patients, 165 patients were included in the
study (completion rate: 78%), as shown in the flow dia-
gram (Fig. 1).

All patients underwent general anesthesia, and 22
patients received additional analgesia with an epidural
catheter (n=13), a peripheral nerve catheter (n=4),
single-shot peripheral nerve block (n=4) or wound cath-
eter (n=1). Table 2 shows the demographics and clinical
characteristics of the study population.

The mean =+ SD preoperative (t1) and postoperative (t2)
QoR-15NL scores were 124+ 18 (n=158) and 100425
(n=165), respectively. The mean difference between t1
and t2 was 23.5+26 (p<0.01). The distribution of the
postoperative (t2) QoR-15NL scores was skewed to the
left (skewness -0.402) and is presented in Fig. 2. Detailed
data about each item of the QoR-15NL is shown in
Table 3. The median (IQR) time of postoperative assess-
ment (t2) was 21 h (IQR 18, 22) (#=165), and the median
interval between t2 and t3 was 56 (IQR 45, 90) (n=79)
minutes.

Psychometric evaluation

Construct validity

Convergent validity was demonstrated by the significant
correlation between the QoR-15NL (t2) and the VAS for
general recovery (rs=0.59, 95% confidence interval (CI):
0.47—0.69, p<0.01). The inter-item correlation matrix is
shown in Table 4. Additionally, multiple hypotheses were
tested. First, there was a negative correlation between
the QoR-15NL and duration of surgery (rs=-0.25, 95%
CI: -0.39—-0.10, p=0.01), duration of stay on the PACU
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Table 2 Demographic and clinical characteristics of the study
population (n=165)

Age; years
Mean (SD) 55 (15)
Range 19—90
Gender
Female 100 (61)
Male 65 (39)
Preexisting medical conditions
Respiratory 29(18)
Cardiovascular 60 (36)
Neurological 15(9)
Renal 12(7)
Gastrointestinal 27 (16)
Endocrinological 24 (15)
Oncological 32(19)
Other 66 (40)
Any medical condition 127 (77)
ASA physical status
| 29(18)
Il 99 (60)
1l 36 (21)
\% Q)
Extent of surgery
Minor 48 (29)
Intermediate 90 (55)
Major 27 (16)
Type of surgery
Neurosurgery 42 (25)
General surgery 36 (22)
Plastic surgery 21(13)
ENT or faciomaxillary 20(12)
Orthopedics 15 (9)
Transplant surgery 13(8)
Urology 10 (6)
Gynaecology 8(5)
Duration of surgery; min (range) 135 (95-187)
PACU stay; min (range) 144 (106-208)
Hospital stay; days (range) 2(1-4)
Postoperative complications
Any complication 11(7)
COPD exacerbation 1
Postoperative bleeding 2
Hypotension (vasovagal) 1
Dural leak 1
Opioid intoxication 1
Residual paralysis 1
Urinary retention 1
PONV 2
1

Anticoagulants during epidural analgesia

Results are presented as number (%) or median (interquartile range) unless
otherwise stated. ASA American society of Anesthesiologists, COPD Chronic
obstructive pulmonary disease, ENT Ear, nose, or throat, PACU Post-anesthesia
care unit, PONV Postoperative nausea and vomiting
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Fig. 2 Distribution of the Dutch Quality of Recovery-15 scale (QoR-15NL) scores. Legend:Histogram, including distribution curve (blue line). The

(rs=-0.31, 95% CL: -0.44—-0.16, p<0.01), and duration
of postoperative hospital stay (rs=-0.27, 95% CI: -0.41—-
0.12, p<0.01). The QoR-15NL also correlated with patient
age (rs=0.23, 95% CI: 0.08—0.37, p=0.03). Furthermore,
the postoperative QoR-15NL decreased according to the
extent of surgery; patients who underwent minor surgery
reported a mean score of 112+20 versus 96+26 and
91£22 for intermediate or major surgery, respectively
(p<0.01). Men reported higher mean QoR-15NL scores
than women: 105+ 22 versus 96+26 (p=0.02). Discri-
minant validity was tested by two hypotheses. Patients
who experienced a postoperative complication reported
lower mean QoR-15NL scores than uncomplicated cases;
84 £21 versus 101 £25 (p=0.04). Additionally, patients
who experienced a poor recovery also reported a lower
mean QoR-15NL score than patients who experienced a
good recovery, 87 £23 versus 112+ 19 (p<0.01).

Reliability, responsiveness and reproducibility

The reliability indices of the QoR-15NL were high; Cron-
bach’s alpha and split-half reliability for the postopera-
tive QoR-15NL (t2) were 0.87 and 0.8, respectively. Both
responsiveness measures indicated excellent values with
a Cohen effect size of 1.11 and a standardised response
mean of 0.93. Compared to t2, the mean QoR-15NL
score increased by 44 11.6 (n=80) points at t3 (P<0.01).

Reproducibility was considered good: the SDC was 3.6
and the ICC for test—retest reliability was 0.93 (95% CL:
0.88—0.96, p<0.01) (n=63).

Clinical feasibility

No significant floor- or ceiling effect was observed. None
of the patients reported the worst possible QoR-15NL
score (0), and the maximum score (150) was reported by
nine (5.7%) patients (all at t1).

Discussion

This study demonstrates the validity, reliability, and clini-
cal feasibility of the QoR-15NL scale to measure patient-
reported QoR for the Dutch-speaking population. The
hypothesised satisfactory measurement properties and
comparability to the original version of the questionnaire
were confirmed.

In addition to translating and validating the QoR-
15NL following international standards, this study has
four more strengths [4, 7, 13, 14]. First, only minor
cultural adaptions were necessary to adapt the QoR-
15 scale for the Dutch-speaking population. Second, a
clear example was added to part A’s instructions, and
the reverse score for negative items was highlighted
in part B to improve the scale’s comprehensibility for
patients. Third, the time interval between t2 and t3 was
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Table 3 Mean values, change and responsiveness of the Dutch Quality of Recovery-15 scale (QoR-15NL)
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QoR-15NL item Preoperative Postoperative

Absolute change

Baseline change Cohen’s effect Standardised

from baseline size (n=158)
QoR-15NL QoR-15NL (95% confidence  (%; n=158) response mean
(n=158) (n=165) interval (n=158) (n=158)

1 Able to breathe 95(1.2) 8.5(1.9) -1.0(-1.3;-0.7) 11 0.59 049
easy

2 Beenabletoenjoy  89(1.9) 6.8 (3.1) -2.1(-25;-1.6) 24 0.77 0.68
food

3 Feeling rested 7.7 (1.9) -2.1(25;-1.7) 27 0.89 0.76

4 Have had a good 7502.1) 53(2.8) -2.2(2.8;-1.8) 29 0.93 0.74
sleep

5 Able to look after 95(14) 58(3.3) -3.7(-4.2;-3.1) 39 14 1.05
personal toilet and
hygiene unaided

6 Able to communi- 9.7 (0.9) 84 (2.3) -1.3(-1.7;-0.9) 20 0.75 0.55
cate with family or
friends

7 Getting support 9.0(1.7) 92 (1.4) 0.2(-0.2;0.5) 2 -0.07 0.06
from hospital doc-
tors and nurses

8 Able to return to 7829 2229 -5.6 (-6.3;-5.0) 72 1.98 138
work or usual home
activities

9 Feeling comfortable 8.1 (2.1) 6.3(2.8) -1.8(-2.3;-1.3) 22 0.73 0.57
and in control

10 Having a feelingof 83 (1.6) 6.7 (2.5) -1.6(2.1;-1.3) 19 0.79 0.65
general well-being

11 Moderate pain 6.6 (3.6) 5.0(3.0) -16(-22;-1.0 24 0.49 0.40

12 Severe pain 80(3.1) 6.9(29) -1.1(-1.6;0.5) 14 0.36 0.29

13 Nausea or vomiting 9.0 (2.7) 7.7 (3.2) -1.3(-1.9;-0.7) 14 0.42 0.33

14 Feeling worriedor 7.0 (2.7) 76(2.8) 0.6 (0.1;1.0) 9 -0.22 0.17
anxious

15 Feeling sad or 78(2.8) 8.1(2.7) 0.3(-02;0.7) 4 -0.11 0.08
depressed

Total 124.0 (184) 99.8 (24.8) -24.2 (-28.2;-20.1) 20 1.11 0.93

Mean (standard deviation) or (95% confidence interval)

comparable to most previous studies, making differ-
ences due to recall bias unlikely [1, 3, 4, 6-8]. Fourth,
an easy-to-use method of handling missing items was
introduced, which might improve the external validity
and clinical feasibility of the QoR-15NL scale.

This study has limitations. As in previous studies, a
single-centre study was performed, possibly limiting gen-
eralizability. Second, 46 eligible patients agreed to partic-
ipate preoperatively but were not included. The leading
causes of non-inclusion are shown in Fig. 1. However, it
is unlikely that these non-inclusions compromised the
psychometric evaluation of the QoR-15NL. For example,
patients who did not bring the questionnaires to the hos-
pital were unaware of their future QoR, making it unlikely
that the QoR evaluation was subject to a non-response
bias [24]. Furthermore, supposing that all seven patients
who declined participation during the postoperative
visit (3.3% of participating patients) could not complete

the questionnaire due to poor postoperative recovery, it
does not meaningfully limit the questionnaire’s clinical
feasibility. Third, the test-retest analysis was performed
after excluding 17 patients due to having a time interval
of >90 min between the two measurements (7 =16) and
a missing time of completion of the questionnaire at t3
(n=1). By including patients with an interval of <90 min
between measurements, the test—retest analysis was still
performed with an adequate sample (n=63), compared
to 24 to 25 patients in most previous studies [1, 3, 4, 6, 7,
17]. The ICC was slightly lower than in the original QoR-
15 study and most subsequent validation studies. How-
ever, the test—retest reliability of the QoR-15NL was still
excellent [21]. Fourth, this study did not assess the mini-
mal clinically important difference (MCID) of the QoR-
15NL. An SDC lower than the MCID is a criterion for
good responsiveness (the ability to discriminate mean-
ingful clinical change from measurement error) [17]. The
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Table 4 Inter-item correlation matrix for the Dutch Quality of Recovery-15 scale (QoR-15NL)
QoR-15NLitem Total QoR- QoR-15NL item

15NL score

(t2) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 0.46 - 048 034 0.21 0.28 048 050 006 033 039 029 0.23 0.16 009 0.3
2 0.66 - 056 023 031 047 030 035 043 062 026 021 051 025 0.21
3 0.70 - 051 040 046 033 036 038 058 024 033 0.38 0.31 0.33
4 0.49 - 025 030 0.19 030 0.28 037 026 0.25 -001 020 0.20
5 0.68 - 0.58 031 048 049 051 029 029 021 033 044
6 0.69 050 0.25 0.44 0.62 030 0.33 0.28 0.37 0.46
7 0.44 - 002 037 039 025 0.17 006 023 0.32
8 0.53 - 037 040 015 0.7 030 0.26 0.25
9 0.70 - 0.71 030 0.32 032 0.38 0.33
10 0.82 - 041 035 041 045 0.44
1 0.52 - 0.59 009 0.18 0.23
12 0.54 - 015 0.24 0.26
13 0.51 - 045 0.38
14 0.59 - 0.72
15 0.61 -

Results are presented as Spearman’s correlation coefficients, bold values indicate statistical significance (p <0.05)

QoR-15NL’s SDC was 3.6, and a previous study demon-
strated that the original QoR-15 had an MCID of 6 [10,
12]. Finally, no ambulatory patients were included.

This study’s findings align well with validation studies
of other translated QoR-15 versions. As reported in the
Korean validation study, patients reported some difficulty
with the reverse score for negative items at part B dur-
ing the cognitive interviews [8]. Furthermore, construct
validity was confirmed by an association between the
postoperative QoR-15NL score (t2) and the VAS for gen-
eral recovery (rs=0.59). The strength of the relationship
was similar to the original version (r=0.68) and trans-
lated versions (range: r=0.6 to r=0.63) [1, 5, 7, 8, 19].

In contrast to most previous studies, this study con-
firmed construct validity by demonstrating the expected
gender difference and a significant positive correlation
between age and the postoperative QoR-15NL score.
These findings have been reported by two and one previ-
ous studies, respectively [1, 4]. However, it is unclear why
previous studies reported contradictory results regard-
ing the association between gender and age with the
postoperative QoR-15 score. It has been established that
male gender and older age are associated with increased
patient satisfaction with anesthesia in general and higher
satisfaction with postoperative recovery after ambulatory
surgery and anesthesia [25, 26]. Supposing the latter is
also true for inpatient surgery, one hypothesis could be
that the patient-perceived satisfaction with their postop-
erative recovery is positively associated with the QoR-15
score, which would explain this study’s findings.

Future studies should focus on determining the MCID
of the QoR-15NL and whether the QoR-15NL is a suit-
able measure of QoR for Dutch patients undergoing
ambulatory surgery under general anesthesia. The QoR-
15 could also be validated for patients undergoing sur-
gery under different anesthesia modes (i.e. neuraxial or
regional techniques). Additionally, developing an elec-
tronic version of the QoR-15, integrated into the elec-
tronic patient record, might increase the questionnaire’s
clinical feasibility [27]. Finally, future studies may focus
on the effect of systematically reporting QoR-15 scores
as feedback to anesthesiologists to improve their clinical
performance.

Conclusion

In conclusion, the QoR-15NL scale is a valid, easy-to-use,
and reliable outcome assessment tool with high respon-
siveness for patient-reported quality of recovery after
surgery and general anesthesia in the Dutch-speaking
population. The measurement properties of the QoR-
15NL scale are comparable to both the original version
and other translated versions.
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