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ABSTRACT

Background: We used a ten-item postoperative quality of recovery score (QoR-10) to assess the perioperative quality
of care in an in-hospital ambulatory surgical unit.

Methods: In Phase 1 of this secular trend study (n=300 patients, 3-months duration), we collected QoR-10 scores
and potential confounders, including type of anesthesia and surgery; co-morbidities; and anesthesia components of
the Amsterdam scale-measured anxiety scores. Phase 2 was the one-month performance feedback learning phase in
which modifiable variables identified in Phase 1 were translated to actionable steps, reinforcing the already existing
routine of our department’s clinical practices, including pain, shivering and anxiety. The anesthesiology team was
instructed and reminded of these steps using performance feedback methods. In Phase 3 (n=300 patients, 3-month
duration) we evaluated the efficacy of this performance feedback instruction. QoR-10 scores were compared be-
tween Phase 1 and Phase 3.

Results: Phase 1 identified three modifiable variables as targets for improvement: postoperative shivering; percent-
age of patients with numerical rating pain scale (NRS)<4; and preoperative anxiety from anesthesia scores. Compared
to Phase 1, significantly fewer Phase 3 patients had severe shivering (2.3% vs. 7.3%, p = 0.023), and a greater percent-
age had NRS < 4 points (79% vs. 49.7%, p <0.001). The percentage of patients with a high anxiety score did not differ
between phases. A direct association between anxiety score and QoR-10 score was not detected. The QoR-10 score
(median (IQR)) was significantly higher in Phase 3 than Phase 1: 50 (49-50) vs. 49(49-50), p<0.001. In a multivariable
logistic regression analysis, odds for a QoR-10 score of 49-50 were 1.92 higher in Phase 3 than Phase 1.

Conclusion: Considering the study limitations, team feedback education contributed to improvement of the QoR-10
score, reduced the proportion of patients with severe shivering and increased the percentage of patients with low
pain scores.
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HINTRODUCTION

The quality of post-surgery recovery may reflect the ca-
liber, type and duration of anesthesia [1], influenced by
the rate and severity of immediate postoperative com-
plications. More than 50% of the untoward incidents in
the PACU (Post-Anesthesia Care Units) occur in ASA
PS (American Society of Anesthesiologists Physical
Status) 1 and 2 patients [2].

Besides comorbidities, health status, and type of
surgery, postoperative patients’ outcome and satisfac-
tion after ambulatory surgery were also affected by
patient’s health literacy, age, and mental health status
[3]. Shared decision-making and detailed preoperative
and postoperative information may increase patient
satisfaction [3]. Older patients reported better quality
of recovery after surgery, but the reason for this is un-
clear [3].
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Shivering may increase oxygen consumption leading
to increased catecholamine release, which can be det-
rimental in elderly patients and in those with coronary
heart disease and has been shown to amplify post-sur-
gical pain and cause even more discomfort than nausea
and vomiting [4,5].

Preoperative anxiety was found to be a predictor of
morbidity and less consistently, mortality in patients
aged > 70 years undergoing cardiac surgery [6,7].

Appropriate perioperative pain management, in-
cluding the use of multimodal analgesia techniques
improves postoperative recovery and enables early am-
bulation [8].

Closed claims cases [9], continuing medical educa-
tion, team member evaluations and interactions [10]
and patient questionnaires can contribute to the im-
provement of postoperative care quality. Performance
feedback facilitates professional competence for physi-
cians [11, 12]. Assessment of quality of recovery is a
complex process; therefore, the use of a practical and
comprehensive assessment tool is essential.

The Quality of Recovery from Surgery and Anesthe-
sia 15-point score (QoR-15) is a simplified test for as-
sessing the quality of postoperative recovery in adults
[1,13]. This questionnaire was derived from a previ-
ously published 40-item QoR questionnaire [14]. The
QoR-15 test of postoperative quality of care measure-
ment after ambulatory surgery has also been evalu-
ated [13]. In our ambulatory surgery unit, we devel-
oped a simplified, ten-item quality of recovery score
(QoR-10), based on a patient data extraction form that
records information from the time of PACU admis-
sion, until the time of PACU discharge, and evaluates
early postoperative recovery. The QoR-10 was based
on information acquired during the PACU stay only,
preventing bias due to loss to follow-up after patient
discharge home.

Objectives and hypotheses

The present study aimed to examine the influence of
anesthesia team feedback education on targeted out-
comes including anxiety, pain and shivering. The re-
search hypotheses were as follows: H1.1: Feedback
education influences anxiety scores; H1.2: Feedback
education influences pain scores; H1.3: Feedback edu-
cation influences shivering; H1.4: QoR-10 differs be-
tween Phase 1 vs. Phase 3 of the study (see Methods
section).
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B METHODS

This single-center, secular trend study was approved
by the Institutional Ethics Committee, Kaplan Medical
Center, Rehovot, Israel (study protocol number 0213-
21KMC). The study was undertaken at the Kaplan Hos-
pital Ambulatory Surgery Unit, Rehovot, Israel. Phase
1 was conducted between October 2022-December
2022; the second phase was carried out from January
to February 2023; and the third phase was performed
between February 2023 and April 2023.

Study Population

Included in the study were all ASA PS I-III patients,
aged 18-85 years, undergoing surgery under gen-
eral anesthesia in our in-hospital ambulatory surgery
unit. The first 300 consecutive patients were included
in Phase 1, and, another 300 patients were studied in
Phase 3. Excluded were patients aged less than 18 years
or older than 85 years of age; pregnant; those suffer-
ing from known cognitive or psychiatric disorders;
patients suffering from opiate overuse, or addiction to
recreational drugs.

Quality of Recovery Score: QoR-10

The 10-item Quality of Recovery Score (QoR-10) was
modified from the QoR-15 [13] and validated (see
later) by our department. The maximal score for each
item was 5 accounting for a total maximal score of 50
for the ten items included in the.

The ten elements of our QoR-10 score were: the pa-
tient’s ability to speak easily, the patient did not experi-
ence depression, the patient communicated easily with
surrounding people, he breathed easily, he reported no
mental distress, he reported no nausea/vomiting, he re-
ported no other complaints, he moved/walked easily,
he reported no shivering and reported a pain score < 4.

Pain was measured using a numerical rating scale
(NRS), a generic tool by which patients describe their
pain numerically, where 0=no pain and 10=worst pain
conceivable. A score > 3 points triggers analgesia inter-
vention [15].

Intraoperative pain management was tailored to the
type of surgery and patient’s characteristics and includ-
ed the use of fentanyl or continuous use of remifenta-
nil, pain adjuvants such as paracetamol and dexameth-
asone, and when indicated and appropriate, topical
anesthesia, wound infiltration or regional blocks were
added. Postoperative pain assessed with NRS was man-
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aged with either morphine or meperidine, along with
intravenous paracetamol or dipyrone.

Anxiety

Preoperative anxiety was measured using a modified
(by our team - see reasoning later) Amsterdam Perio-
perative Anxiety and Information Scale [16]. This was
performed by the attending anesthesiologist for a given
patient. The anxiety from anesthesia and information
about it score was not a part of the QoR-10 score, but
it was recorded by the treating anesthesiologist, since
preoperative anxiety could have a role in the quality of
patient recovery.

The original Amsterdam Perioperative Anxiety and
Information Scale (16) contains six variables, three re-
lated to anesthesia and three related to surgery:

1.I am worried about the anesthetic
2.The anesthetic is on my mind continually

3.1 would like to know as much as possible about
the anesthetic

4.1 am worried about the procedure
5.The procedure is on my mind continually

6.1 would like to know as much as possible about
the anesthetic

Each variable receives from 1 (minimal anxiety) to
5 (extreme anxiety) points, accounting a total of 30
points (maximum anxiety and need for information
from anesthesia and surgery). Since we could not have
control over the surgeons’ preoperative education of
patients, we measured only anxiety from and need for
information about anesthesia, accounting a maximum
anxiety from anesthesia points of 15. We considered as
severe anxiety from anesthesia a score>10. This may
also contain in it the patient’s need for more informa-
tion about anesthesia, however for the sake of simplic-
ity, we called it anxiety from anesthesia.

To reduce anxiety regarding anesthesia, anesthesi-
ologists answered all patients questions regarding an-
esthesia in the preoperative clinic.

Validity and reliability

Face validity

Does the score obviously measure quality of postop-
erative recovery? - The QoR-10 was based on a pre-
existing score but added clinical signs associated with
successful postoperative recovery and altered others to
make them more directly measurable.
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Expert validity

Do experts (anesthesiologists) agree that the test meas-
ures what it is intended to measure? - To ensure expert
validity, two attending anesthesiologists participating
in our study, chose the variables that might have an
effect on the QoR-10 score. The variables were taken
from QoR-10 scores described previously in the litera-
ture. Additionally, we changed some of these variables,
i.e. instead of classifying pain as moderate or severe as
had been done in previous studies, we used a measur-
able, NRS scale for pain assessment. Additionally, we
added three more variables, not included in previous
quality of postoperative recovery scores: not feeling
shivering (this may have a serious impact on the qual-
ity of the immediate postoperative recovery), ease of
speaking; and not having other complaints. The two
attending anesthesiologists analyzed all these compo-
nents and agreed upon their inclusion in the score.

Predictive validity

Does the score predict an outcome? - We measured one
score to predict another one. QoR scores from Phase I
were used to predict Phase III scores.

Reliability

Reliability was calculated using Cronbach’s alpha, the
value of which was 0.6.

Study Procedures

The study consisted of three phases. In Phase 1, data
were collected from the records of 300 patients using
the QoR-10. In Phase 2, modifiable variables in the
QoR-10 were identified and targeted for change using
performance feedback, during which anesthesiology
team members were reminded to employ the routine
clinical recommendations already applied in the de-
partment before this study, i.e. warming all patients,
administering analgesics as needed and treating post-
operative shivering as usual. Phase 3 included data col-
lection from another 300 patients using the QoR-10.

Feedback training

In Phase 2, the anesthesiology team participated in a
one-month performance feedback education program
to identify ways to improve the variables that received
low scores on the QoR-10. Targeted measures included
treating shivering, pain, and pre-operative anxiety.

All department anesthesiologists (n=7), who were
specialist-attending physicians, were instructed to
adopt the following practices: warm all patients as soon
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as they arrive in the OR and after surgery in the PACU;
pay attention to treat intraoperative pain per depart-
ment routine, depending on the procedure, patient age,
comorbidities, and other factors; use regional blocks
and local anesthesia per anesthesiologist’s clinical
judgement and routine, in addition to general anesthe-
sia; provide detailed explanations to patients regarding
the process of anesthesia, as part of the pre-anesthesia
assessment, in order to reduce preoperative anxiety
related to anesthesia. We did not add special drugs or
techniques during this educational phase, but rather
emphasized to reinforce the use of known drugs and
techniques.

During Phase 3, QoR-10 scores were recorded in an-
other 300 patients undergoing surgery in our ambula-
tory surgical department during a 3-month data col-
lection period. QoR-10 scores were compared between
Phase 1 and Phase 3.

In addition to the QoR-10 items and anxiety scores,
the following variables were recorded for each patient
in Phase 1 and Phase 3: type of surgery; type of anes-
thesia; comorbidities; duration of anesthesia; duration
of PACU stay, complications encountered and pre-
planned and unplanned admission to the hospital for
overnight stay after ambulatory surgery.

Sample size

It was calculated that a sample size of 296 patients in
each of the data collection phases (Phase 1 and Phase
3) was required to achieve a study power of 80%; the
effect size was set at 0.06, assuming that the percentage
of participants with QoR-10 scores 49-50 points would
increase from 77% prior to the feedback education
(Phase 1) to 85% after the feedback education (Phase
3). The two-tailed alpha was set at 0.05.

Data Analysis

All analyses were carried out using SPSS.25 software
(IBM, USA). Distributions of continuous variables
were tested for normality using the Kolmogorov-
Smirnov test and described as mean + standard devia-
tion or median (interquartile range [IQR]) as appro-
priate to variable distribution. Nominal variables were
summarized in frequency tables. Ordinal variables
were tested for normality using Shapiro-Wilk test and
compared by the non-parametric Mann-Whitney-U
test. Continuous variables were compared between
the study groups using T test for independent samples.
Categorical variables were compared using Pearson
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Chi-square test. Potential confounders were tested in
univariable analyses of associations between them and
QoR-10, anxiety, shivering and pain outcomes. Con-
founders were controlled for in logistic analyses. All
tests were two-sided and considered significant at p-
value<0.05.

The final analysis was done using multivariable lo-
gistic regression.

The primary outcomes of the present study are the
differences between QoR-10 scores measured prior
(Phase 1) vs. after (Phase 3) performance feedback
learning implemented in Phase 2. Secondary outcomes
include changes from Phase 1 to Phase 3 in each of the
three modifiable variables identified in Phase 1: shiver-
ing, pain, and anxiety from anesthesia scores.

All the QoR-10 scores were calculated based on the
nurses measurements, right before the patient dis-
charge home or (if pre-planned) to hospital ward. This
timing has the advantage of further treating specific
problems if this was necessary, in order to fulfill the
validated Modified Post Anesthetic Discharge Scoring
System criteria [17].

B RESULTS

Table 1 shows the patients and hospitalization charac-
teristics.

Table 2 shows the distribution of QoR-10 scores and
of each item in the QoR-10 score as well as the anxiety
from anesthesia scores in phases 1 and 3 of the study.

The median QoR-10 score in Phase 1 of the study
was 49 out of 50, which is very high and suggests excel-
lent recovery in most patients. The QoR- 10 score in
Phase 3 was even higher (Table 2).

In both phases, the QoR-10 scores were dichoto-
mized into two categories based on QoR-10 score:
score < 48 vs. score > 48 (maximal scores). Demo-
graphic, medical history and anesthesia variables were
compared by the dichotomized QoR-10 score. In both
phases of the study, patients in the high score group
were significantly older than patients in the low score
group - 51 years (38-69) vs. 45 (30-59) in Phase 1 and
51 years (37-67) vs. 41 (31-50) in Phase 2). Anesthesia
time was shorter in Phase 1, but duration of time in
the PACU was significantly longer in Phase 3 (Table 1),
mainly on account of the low QoR-10 score patients -
144 min (90-150) in low score patients vs. 107 min (80-
120) in high score patients.
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Table 1. Patient and hospitalization characteristics, Phase 1 (n=300) vs. Phase 3 (n-300)
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. Summary Measure Significance b
Variable Phase 1 ! Phase 3 gchi-square !
Age 0.734
(median (IQR)) 50 (36-65) 53(36-66)

Sex (n(%)) Female 121(40.3) 101(33.7) 0.091
Male 179(59.7) 199(66.3)

ASA (n(%)) 1 146(48.7) 117(39) 0.053
2 136(45.3) 168(56)

3 18(6) 15(5)

Anesthesia type (n (%)) Balanced 9(3.0) 17(5.7) 0.275
TIVA 247 (82.3) 241(80.3)
TIVA + block 44 (14.7) 42(14.0)

Preplanned hospitalization* No 201(67) 226(75.3) 0.024
(n (%)) Yes 99(33.0) 74(24.7)

Surgery Type Orthopedics 75 (25.0) 75 (25.0) 1.000

ENT 65 (21.7) 67(22.3) 0.844

General surgery 58 (19.3) 66(22.0) 0.465

Urology 33(11.0) 57(19.0) 0.06

Breast 20 (6.7) 2(0.7) 0.000

Plastic 12 (4.0) 6(2.0) 0.151

Vascular 10 (3.3) 10(3.3) 1.000

Maxillo-facial 9(3.0) 9(3.0) 1.000

Eye 8(2.7) 6(2.0) 0.569

Comorbidities Hypertension 116(38.7) 73(24.3) 0.777

Diabetes mellitus 76(25.3) 13(11.0) 0.117

Smoking 46(15.3) 28(9.3) 0.058

Obesity 43(14.3) 41(13.7) 0.261

Cardiac 32(10.7) 0(0.0) 0.000

Asthma 14(4.7) 12(4.0) 0.832

COPD 11(3.7) 6(2.0) 0,433

Hypothyroidism 9(3.0) 0(0.0) 0.003

Renal disease 9(3.0) 0(0.0) 0.004

Chronic anxiety 8(2.7) 0(0.0) 0.014

Anesthesia time (median, IQR) 63(44-97) 60(37-100) 0.040

PACU time (median, IQR)** 90(60-120) 100(80-129) 0.000

*There were no unplanned hospitalizations; **PACU=post anesthesia care unit

Table 1 also shows that (due to surgical reasons),
there were significantly more preplanned hospital ad-
missions in phase 3 compared to phase 1, as well as less
renal and cardiac diseases and less chronic anxiety.

The two items with the lowest proportion of par-
ticipants with QoR-10 = 5 in Phase 1 were: reported
no shivering (92.7%) and NRS pain score < 3 (49.7%).
These two items significantly improved in Phase 3 (Ta-
ble 2).

In addition to the QoR-10 score, in Phase 1, 31%
patients had anxiety scores > 10. Almost half of all
patients (49.3%) reported concern about anesthesia.

A total of 37.3% patients wanted to know more about
anesthesia. These anxiety results were not significantly
improved in Phase 3 (Table 2)

We ran a logistic regression model with all cases
from phase 1 and phase 3 together, with the depend-
ent variable being the QoR-10 dichotomized up to 48
(category =0) versus 49-50 (category =1).

The independent variables were entered were:

0-female, 1-male, kind of anesthesia-TIVA-1, oth-
er-0, age, anesthesia time, PACU time, 0-no health
problem. 1-health problem, general surgery 0-no,
1-yes, anxiety-score till 10, score >10.
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Table 2. Distribution of score = 5 (indicating best recovery) for each item in the QoR-10 score* and anxiety from anes-

thesia scores. Phase 1 (n=300) vs. Phase 3 (n-300)

Percentage of population with score =5

Measure (maximum score for each item) bs;i?:::::fe
Phase 1 Phase 3
Spoke easily 99.0% 99.7% 0.512
Did not experience depression 99.0% 99.7% 0.570
Communicated easily with surrounding people 99.0% 100% 0.389
Breathed easily 98.0% 99% 0.221
Reported no mental distress 97.7% 97.3% 0.570
Reported no nausea/vomiting 96.3% 97.3% 0.731
Reported no other complaints 95.3% 94% 0.489
Moved/walked easily 93.3% 97.3% 0,146
Reported no shivering 92.7% 97.7% 0.023
NRS score < 4** 49.7% 79% 0.000
QoR-10 score (median, IQR) 49(49-50) 50(49-50) <0.001
Anxiety from anesthesia 5.92(3.55) 5.78(3.14) 0.617
- Worry about anesthesia 11% 8.3% 0.495
- Thoughts about anesthesia 9% 7.7% 0.494
- Wanted to know more about anesthesia 5% 6.3% 0.560

*The maximum total score for the 10 items is 50; **NRS=numerical rating scale

QoR - in phase 3 was compared to QoR in phase 1.

As age increases, the chance of a score of 49-50 in-
creases 1.03 times. As PACU time increases, the chance
of having a lower score (48 or less) increased. Men have
1.76 higher chances of a score of 49-50 than women.

People with disease have 0.58 lower chances for high
score 49-50. People without disease have 1.72 times
more change of getting high score 49-50.

Type of surgery did not influence the score.

For Phase 3 chances for a QoR-10 score of 49-50 is
1.92 higher than for Phase 1.

Type of surgery and anesthesia anxiety score did not
influence the

QoR-10 score.

E DISCUSSION

The present study identified shivering, pain and anes-
thesia anxiety secondary outcomes, and targeted them
for improvement in an educational feedback training
program for anesthesiology staff. After a month of this
training, measures were repeated. Shivering and pain
scores significantly improved. Scores that assess the
quality of recovery from anesthesia, such as the Aldrete
method [18] or modified post anesthetic discharge
scoring system — MPADSS [17] do not assess the over-
all wellbeing of the patient during recovery. We added
the NRS scale to more exactly evaluate pain [15].

As emphasized in the Introduction section, shiver-
ing, anxiety and pain might have a negative influence
on the postoperative outcomes [4-8].

Shivering was a modifiable outcome successfully tar-
geted in the present study.

Postoperative pain was frequently observed in Phase
1 of our study. Thus, during Phase 2, anesthesiologists
were instructed to pay attention to intraoperative and
postoperative pain management, by using departmen-
tally routine analgesia. Indeed, after this guidance in
Phase 2, we observed a significant increase in the per-
centage of patients with NRS<4 in Phase 3 (79% vs.
49.7%, p<0.001).

In the present study, anxiety score did not signifi-
cantly decline from Phase 1 to Phase 3. It is possible
that this reflects inadequate surgeon’s explanation to
the patient of the surgical processes. However, as shown
in Table 2, the overall anxiety from anesthesia scores in
both phases were relatively lor (<6).

We cannot explain why older patients had higher
QoR-10 scores. Others have also had difficulty ex-
plaining this [3]. The connection between longer
PACU stay and lower QoR-10 score is logical reflecting
the need for longer PACU treatment in patients with
lower QoR-10.

In regard to a possible confounding influence of sea-
sonal variation during the study period (Phase 1 was
conducted between October 2022-December 2022; the
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second phase was carried out from January to Febru-
ary 2023; and the third phase was performed between
February 2023 and April 2023), this is a rainy period in
Israel so we do not believe it could have any influence
on our study findings. Also, other timing confounders
can be excluded since our day surgery unit works con-
stantly five times per week from 7 AM to 4 PM.

The present study shows that feedback training can
contribute to improvement of postoperative quality of
care, suggesting that staff education can be an effec-
tive intervention for improving patient outcomes [19].
This is mainly reflected by a significant improvement of
our primary outcome, the QoR-10 score in phase 3 of
the study. Also, our secondary outcomes shivering and
NRS significantly improved.

While our study found that feedback training was
associated with improvements in postoperative shiver-
ing and pain, others, using another scoring system have
also shown improvements in one-month complication
rates after elective surgery [20].

Limitations of the study

The main limitation of the study (but at the same time
emphasizing its originality) is the lack of follow up
time after the PACU state. A longer follow-up dura-
tion would eventually identify even rare adverse events
and would also give an opportunity to estimate patient
satisfaction with their perioperative management. Ad-
ditionally, we did not find a change in the anxiety score
between phase 3 and phase 1, possibly attributable to
variability of explanations among anesthesiologists in
the preoperative clinic, and to the lack of data regard-
ing anxiety from surgery. This was caused by the lack
of our control on surgeons’ education in phase 2 of the
study.

Findings of the present study indicate that feedback
education is a feasible tool for identifying actionable
clinical goals, targeting them for improvement. This
method may have a role in the continuing education of
anesthesiologists. Additionally, the QoR-10 score can
be used to assess anesthesia team performance.

However, considering the limitations depicted
above, further studies are necessary to reconfirm the
routine clinical usefulness of QoR-10.
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