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Postoperative Purpose: Postoperative recovery is a complex process with physiologic, functional, and psycho-
recovery; logic dimensions. Postoperative quality of recovery is considered as a crucial outcome following
Poor quality of surgery and anesthesia. The objective of this study was to assess and compare the quality
recovery; of postoperative recovery and health status before and after surgery, in patients undergoing
Health status; elective surgery.

WHODAS; Methods: This observational, prospective study was conducted on patients proposed for elective
EQ-5D surgery. Evaluation of postoperative recovery was performed using the Postoperative Quality of

Recovery Scale and health status was assessed by applying the EuroQol assessing problems in five
dimensions: mobility, personal care, usual activities, pain/discomfort, and anxiety/depression,
and the World Health Organization Disability Assessment Schedule 2.0. Poor quality of recovery
was defined as recovery in fewer than two domains at postoperative Day 1 in the Postoperative
Quality of Recovery Scale.

Results: Before surgery (DO), patients with poor quality of recovery had median Visual Analog
Scale scores in EuroQol similar to those of patients without poor quality of recovery, but they
had more problems in the mobility, usual activities, pain/discomfort, and anxiety/depression
dimensions. At 3 months after surgery, patients with poor quality of recovery had median Visual
Analog Scale scores in EuroQol similar to those of patients without poor quality of recovery, but
they maintained more problems in the pain/discomfort dimension. Patients with poor quality
of recovery scored significantly higher on the World Health Organization Disability Assessment
Schedule 2.0 scale at baseline, although the results were similar at 3 months.
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PALAVRAS-CHAVE
Recuperacao
pos-operatoria;

Ma qualidade da
recuperacao;
Estado de salde;
WHODAS;

EQ-5D

Introduction

Conclusions: Patients with poor quality of recovery had the worst health status at DO. Evaluation
at 3 months indicated similar rates of problems in EuroQol (except for pain/discomfort) and
World Health Organization Disability Assessment Schedule 2.0 scores were similar.

© 2018 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Avaliacdo da qualidade da recuperacao e do estado de saude no poés-operatoério de
cirurgias eletivas

Resumo

Objetivo: A recuperacdo pos-operatoria € um processo complexo com dimensoes fisiologicas,
funcionais e psicologicas. A qualidade da recuperacédo pos-operatoria é considerada um resul-
tado crucial apds cirurgia e anestesia. O objetivo deste estudo foi avaliar e comparar a qualidade
da recuperacao pos-operatoria e o estado de salide antes e depois da cirurgia em pacientes
submetidos a cirurgia eletiva.

Métodos: Este estudo observacional prospectivo foi feito com pacientes agendados para cirur-
gia eletiva. A avaliacdo da recuperacao pos-operatoria foi feita usando a Escala de Qualidade
da Recuperacao Pos-operatoria (Postoperative Quality of Recovery Scale) e o estado de salde
foi avaliado com a aplicacdao do EuroQol, que analisa problemas em cinco dimensodes (mobil-
idade, cuidados pessoais, atividades habituais, dor/desconforto e ansiedade/depressao) e a
ferramenta para medida de incapacidade desenvolvida pela Organizacdo Mundial da Salde
(World Health Organization Disability Assessment Schedule 2.0). Ma qualidade de recuperacao
foi definida como uma recuperacdo em menos de dois dominios da Escala de Qualidade da
Recuperacéo Pos-operatoria no primeiro dia (D1) de pos-operatorio.

Resultados: Antes da cirurgia (D0), os pacientes com ma qualidade de recuperacado apresen-
taram escores medianos na escala visual analdgica semelhantes aos dos pacientes sem ma
qualidade de recuperacao, mas apresentaram mais problemas nas dimensdes mobilidade, ativi-
dades habituais, dor/desconforto e ansiedade/depressao. No terceiro més apos a cirurgia, os
pacientes com ma qualidade de recuperacédo apresentaram escores na escala visual analogica
medianos no EuroQol semelhantes aos dos pacientes sem ma qualidade de recuperacdo, mas
apresentaram mais problemas na dimensao dor/desconforto. Os escores World Health Organiza-
tion Disability Assessment Schedule 2.0 dos pacientes com ma qualidade de recuperacédo foram
significativamente maiores no inicio do estudo, embora os resultados tenham sido semelhantes
no terceiro més.

Conclusoes: Os pacientes com ma qualidade de recuperacao apresentaram o pior estado de
salde no DO. A avaliacdo no terceiro més indicou taxas semelhantes de problemas no Euro-
Qol (exceto dor/desconforto) e escores semelhantes no World Health Organization Disability
Assessment Schedule 2.0.

© 2018 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

core indicators of poor recovery.? Although these measures
are of great interest to clinicians, they do not consider the

Postoperative recovery is a complex and multidimensional
process that requires a holistic view of the resumption
of capacities and homoeostasis after an event."? It is
described as a multidimensional process of returning to
normal, based on comparison with pre-illness standards
in multiple domains, including physical, physiological, psy-
chological, social, and economic aspects.>~ For evaluating
recovery, traditionally, major focus has been placed on phys-
ical signs, and the patients’ status is judged immediately
after their arrival in the recovery room and every hour there-
after, until their discharge.® Pain, nausea, emotional and
psychological distress, and complications of surgery are the

patients’ notion of recovery, which includes not only the
absence of symptoms, but also the return of their ability
to perform activities to the same level as that before the
surgery.*

Korttila’” described three fundamental overlapping
phases of recovery: an early phase, defined as the period
before discharge from the Post Anesthesia Care Unit (PACU)
which is evaluated with the Postoperative Quality Recov-
ery Scale (PQRS), which assesses physiologic and biologic
outcomes;*>7% an intermediate phase comprising the
period between admittance to the surgical ward and dis-
charge from hospital, more effectively evaluated with
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instruments that consider symptoms as well as activities
of daily living, such as the Quality of Recovery scale
(QoR);"*>7:% and late phase, which extends after hospital
discharge until the return to usual function and activities
where functional status and health-related quality of life
may be evaluated with quality of life scores and measure-
ment of daily activities such as the 6 minute walk test,
Community Health Activities Model Program for Seniors,
Short Form Six Dimensions (SF-6D), or EuroQol Five Dimen-
sions (EQ-5D)."457:8

In this study, the PQRS, World Health Organization Dis-
ability Assessment Schedule (WHODAS), and EQ-5D were
used to assess the participants’ quality of recovery and
health status.

In a 2010 study, Royse et al.” demonstrated that the PQRS
can track recovery in multiple domains and over multiple
time periods; moreover, the authors reported that it was a
brief, feasible, and valid test for many types of surgery.’ The
WHODAS has also proved an accurate and reliable measure of
postoperative disability and is highly responsive to change,
despite occurrence of an expected floor effect.'® The EQ-5D
obtains evidence of inferior validity when used as a measure
of postoperative recovery when compared to the SF-6D in
the context of elective colorectal surgery, which may be
due to its lower descriptive ability."

Because incomplete postoperative recovery is predictive
of long-term adverse outcomes, the early and accurate iden-
tification of these patients facilitates timely interventions to
prevent such adverse outcomes.® Therefore, the aim of this
study was to assess and compare the quality of postopera-
tive recovery and health status before and after surgery in
patients proposed for elective surgery.

Materials and methods

The present study was conducted at Centro Hospitalar de Sao
Joao (CHSJ), which is a tertiary, academic hospital situated
in Porto, Portugal. It serves as a reference center for a vast
area in the northern Portugal, and currently has 1105 beds
distributed across several medical and surgical specialties.

Ethical approval for this study (Ethics Reference n°
209/2015) was provided by the Ethics Committee for Health
of Centro Hospitalar de Sao Joao and the Faculty of
Medicine, University of Porto, Porto, Portugal on July 21st,
2015.

After being approved by the institutional ethics commit-
tee, an observational, prospective study was conducted in
the Post Anesthesia Care Unit (PACU), including patients
proposed for elective surgery. Inclusion criteria were as
follows: patients older than 18 years; those undergoing
non-cardiac, non-obstetric, and non-neurological surgery;
and those being admitted to the PACU between June and
August of 2015. Exclusion criteria were as follows: patients’
refusal, inability to provide informed consent, and under-
going regional anesthesia. All participants provided written
informed consent.

Patients were evaluated up to 14 days before surgery
by the investigators, who collected perioperative data and
applied the PQRS, EQ-5D, and WHODAS 2.0.

The Portuguese version of the PQRS was applied at base-
line (up to 14 days before surgery) and 15 (T15) and 40 (T40)
minutes and 1 (D1) and 3 (D3) days after surgery, with eval-
uation of general recovery in several domains. Recovery was
defined as a return to baseline values or better for all ques-
tions within each domain; all domains were assessed both
together and individually.®

Poor Quality of Recovery (PQR) was defined as recovery
in fewer than two domains at postoperative D1 in the PQRS
and was considered our primary outcome was PQR at D1
using the PQRS.

Preoperative health status was assessed using the EQ-5D
and WHODAS 2.0 12 item version at baseline (up to 14 days
before surgery, DO) and 3 months after surgery (M3).

EuroQoL 5D (EQ-5D) evaluating Health Related Quality
of Life in five dimensions: mobility, self-care, usual activi-
ties, pain/discomfort and anxiety/depression'?; According
to EQ-5D, mobility, day-to-day activities, self-care prob-
lems, anxiety and pain were categorized independently for
the presence of problems.

The World Health Organization Disability Assessment
Schedule 2.0 (WHODAS) measures disability. The 12 item
WHODAS was scored attributing numerical values to each
item on a 5 point Likert scale: none=0; mild=1; mod-
erate=2; severe=3; and extreme=4. The total score
(between 0 and 48) was then divided by 48 and multiplied by
100 to convert it to a percentage of the maximum disability
score. We considered a score of greater than or equal to 25%
to indicate disability. "

Statistical analysis

A required sample size of 161 participants with a confidence
level of 95% and a confidence interval of 5% was calculated
assuming a PQR rate of 12% in our study population. In the
experimental time-frame, our sample size was expected to
exceed this figure.

Descriptive analysis of variables was used to summa-
rize the data. Ordinal and continuous data without normal
distribution, based on the Kolmogorov-Smirnov test for nor-
mality of the underlying population, are presented as the
median and interquartile range. The Mann-Whitney U-test,
Chi-square, or Fisher’s exact test were used for compar-
isons. Differences were considered statistically significant
when p <0.05. The data were analyzed using the Statistical
Package for the Social Sciences version 19.0 for Windows
(SPSS Inc., Chicago, IL, USA).

Results

Of 206 patients observed, 182 were included and 24 patients
were excluded from the study: eight could not perform the
preoperative assessment, four were admitted to a surgical
intensive care unit, four were unable to provide informed
consent, and one refused to participate. In the remaining
seven patients, postoperative evaluation could not be com-
pleted.

Table 1 shows the participants’ characteristics regarding
the site of surgery.

At D1, six patients (3%) showed return to baseline values
or better on the full PQRS, 26 patients (14%) showed return
to baseline values or better in four domains, one-hundred
one patients (55%) showed return to baseline values or bet-
ter in three domains and on-hundred 58 (87%) showed return
to baseline values or better in two domains; 24 patients
(13%) recovered in fewer than two domains and were con-
sidered PQR patients.

Patients with PQR had a less frequently full recovery at
any PQRS domain at D1 as compared to patients without PQR
(Table 2).

Table 3 lists patients’ characteristics regarding age, sex,
American Society of Anesthesiologists'# physical status, Body
Mass Index (BMI), duration of anesthesia, duration of PACU
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Table 1 Characterization of the surgery site.

Surgery Absolut frequency (n=182)
Gynaecologic 32

Head and neck 13

Gastrointestinal 82

Urologic 10

Breast 32

Plastic and reconstructive 13

stay, and duration of hospital stay. The results of PQRS
questionnaire at D1 revealed that 24 of 182 patients admit-
ted to the PACU were considered to have PQR (13.2%). No
differences were observed in the majority of the studied
pre-admission patient characteristics, namely age, sex, ASA
physical status, and BMI, between patients with and with-
out PQR. There were no significant group-wise differences
in duration of anesthesia or duration of PACU stay, however,
duration of hospital stay was significantly higher in the PQR
patients (6.5 days vs. 5 days, p=0.049).

Fig. 1 displays the distribution of several endpoints from
the EQ-5D scale between the patients with and without PQR
at DO. At DO, patients with PQR had median Visual Analog
Scale (VAS) scores for EQ-5D similar to those of patients with-

out PQR (73 vs. 80, p=0.314), but they had more problems
in the mobility (33% vs. 14%, p=0.017), usual activities (29%
vs. 13%, p=0.045), pain/discomfort (50% vs. 20%, p=0.002),
and anxiety/depression (88% vs. 55%, p=0.002) domains.

Fig. 2 presents the same endpoints as Fig. 1 measured
at M3. At this point, the median VAS scores for EQ-5D were
similar between patients with and without PQR (80 vs. 80,
p=0.945), but patients with PQR had more problems in the
pain/discomfort domain (44% vs. 21%, p=0.046).

According to the WHODAS results, 22 patients (12%) had
disability at DO and 13 patients (7%) had disability at M3.
Patients with PQR scored significantly higher on the WHO-
DAS at baseline (D0) (5.2 vs. 2.1, p=0.015), indicating worse
health status than that of patients without PQR (Table 4);
and at M3, there were no differences between the groups
(2.1 vs. 2.1, p=0.964) (Table 5).

Discussion

The major findings of this study were: 1) PQR was a frequent
event; 2) Surgery had a great impact on quality of recovery
in patients with PQR and such patients had lower rates of full
recovery in all PQRS domains; 3) Patients with PQR had worse
quality of life before surgery and 4) 3 months after surgery,

Table 2 The percentage of patients showing recovery by domains at day 1 in the Post-operative Quality Recovery Scale.

Domain PQR (n=24)13.2% Without PQR (n=158)86.8% p
Physiological 5 (21) 95 (60) <0.0012
Cognitive 0 (0) 44 (28) 0.001°
Emotive 0 (0) 90 (57) <0.001°
Nociceptive 15 (63) 146 (92) <0.0012
Activities of daily living 1 (4) 73 (46) <0.001°

PQR, poor quality of recovery.
@ Chi-square test.
b Fisher’s exact test

Table 3  Pre-admission patients’ characteristics and outcomes.
PQR (n=24) 13.2% Without PQR (n=158)86.8% p

Age (vears) median (IQR) 63 (47-70) 56 (54-64) 0.081°
Sex, n (%) 0.399°

Female 14 (58.3%) 106 (67.1%)

Male 10 (41.7%) 52 (32.9%)
ASA, n (%) 0.432°

I 2 (8.3) 19 (12.0)

Il 15 (62.5) 113 (71.5)

1] 7 (29.2) 25 (15.8)

\% - 1 (0.6)
BMI, median (IQR) 25.8 (24.4-30.8) 26.9 (23.5-30.5) 0.736°
Duration of anesthesia (min), median (IQR) 148.0 (120.0-193.0) 144.5 (110.0-180.0) 0.437°
Duration of PACU stay (min), median (IQR) 127.5 (90.8-341.3) 120.0 (92.3-158.5) 0.607°
Duration of hospital stay (days), median (IQR) 6.5 (3.0-14.0) 5.0 (3.0-7.0) 0.049°

PQR, poor quality of recovery; ASA, American Society of Anesthesiologists; BMI, Body Mass Index; PACU, Post Anesthesia Care Unit; min,

minutes.
@ Chi-square test.
b Mann-Whitney U-test.
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EQ-5D scores in PQR and no PQR patients

90

80

70

60

50

40

30

EQ-5D scores, %

20

. l .
0

*

VAS Mobility
care

Personal

Anxiety/
depression

Everydau Pain/
activities discomfort

| = Without poor quality of recovery

With poor quality of recovery

Figure 1
scale; *p <0.05).

EQ-5D scores at baseline (D0O) in patients with and without PQR; (PQR, poor quality of recovery; VAS, visual analogical

EQ-5D scores in PQR and no PQR patients

80

70

60

50

40

30

EQ-5D scores, %

20

ek

| i =
0

VAS Mobility
care

Personal

Everydau Pain/ Anxiety/
activities discomfort depression

W without poor quality of recovery

With poor quality of recovery

Figure 2
scale; *p <0.05).

Table 4 Preoperative health status assessed with WHODAS
medium scores at baseline (up to 14 days before surgery) in
patients with and without PQR.

EQ-5D scores at 3 months (3M) in patients with and without PQR; (PQR, poor quality of recovery; VAS, visual analogical

Table 5 Health status assessed with WHODAS medium
scores at 3 months after surgery in patients with and without
PQR.

PQR (n=24) Without PQR (n=158) p

PQR (n=16)  Without PQR (n=124) p

WHODAS 5.2 (4.2-13.0) 2.1 (0-8.3) 0.0152

WHODAS 2.1 (0-4.2) 2.1 (0-6.3) 0.964°

PQR, poor quality of recovery; WHODAS, World Health Organi-
zation Disability Assessment Schedule.
2 Mann-Whitney U-test.

the rates of problems in EQ-5D (except for pain/discomfort)
and the WHODAS scores were similar.

To define PQR, we used a singular approach that involved
recovery in PQRS domains at D1. In this study, the inci-
dence of PQR in this study (13.2%) was in the range
of values described in the current literature using other

PQR, poor quality of recovery; WHODAS, World Health Organi-
zation Disability Assessment Schedule.
2 Mann-Whitney U-test.

strategies.’'¢ Likewise, other studies have also reported
higher PQR incidences, referring to populations selected
using different methodologies, including post-cardiac'” "¢
and post-neurological surgery patients.” Recovery from
anesthesia and surgery is sometimes complicated by residual
sedation, pain, nausea, vomiting, and various other major
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and minor complaints, which can influence the occurrence
of PQR.%

Complete recovery in all PQRS domains was significantly
less frequent in patients with PQR, which was the expected
result, since by definition PQR involved full recovery in only
one or two dimensions. These results indicated that the
recovery was not better in any of the considered dimensions
of PQRS.

Although some studies have reported differences in the
quality of recovery according to sex,?'"% our results were
in agreement with reports suggesting that a patient’s sex
is not an independent influencing factor in the response
to anesthesia and recovery after surgery.''%1%24 To clar-
ify this issue, Gornall et al.® performed a systematic
review in 2013, and reported that men had slightly higher
QoR-40 scores than women, although the weighted mean
differences were not constant across the studies. The dis-
crepancies between studies were attributed to the effect
of confounders because the comparison was made with-
out adjusting for other factors that influence recovery, such
as the patients’ age and extent of surgery, were not bal-
anced when making this comparison?®; on adjusting these
confounding factors were balanced, a clear difference was
observed between sexes, with poor overall quality of recov-
ery in women.?'

In addition to sex, age, ASA physical status, and BMI did
not differ between patients with and without PQR. Some
studies showed that age is not associated with quality of
recovery''®; in contrast, other studies have reported a cor-
relation between age and quality of recovery.?*?*

Some studies have reported that duration of surgery
and/or duration of PACU stay are factors that affect PQR,
although the relation of one or both varies greatly among
studies.®1%.22.24 Nevertheless, in the present study, a longer
duration of anesthesia and/or a prolonged PACU stay were
not positively correlated with a worse quality of recovery.
This discrepancy may be have been due to differences in
the definition of PQR, because of the lack of consensus on
delineation of this variable.

A statistically significant correlation was observed
between duration of hospital stay and quality of recovery,
which is in agreement with the current reports that dura-
tion of hospital stay is an independent measure of quality of
recovery; patients with PQR tended to have longer duration
of hospital stay after surgery.'#1619.22.23 |n addition, dura-
tion of hospital stay is also often used as an indicator of
discriminant construct validity for tests assessing quality of
recovery.” Collectively with these findings our results sup-
port the use of the PQRS as an accurate assessment tool to
describe quality of recovery.

Both the EQ-5D and WHODAS are used to describe various
health status parameters and are descriptors of health-
related quality of life?®?’; therefore, in this study, we
focused on combined health status and health-related qual-
ity of life. As a proof of concept, patients with PQR had
a higher rate of health-related problems before surgery
as measured using the EQ-5D, particularly in the domains
of mobility, usual activities, pain/discomfort, and anxi-
ety/depression; similarly, patients with worse health status,
as indicated by higher WHODAS scores at baseline, tended
to exhibit PQR more frequently than those with better
health status. Therefore, a poor health status prior to
surgery is associated with worse quality of recovery. These
results can be explained in part by the fact that the
same health conditions associated with higher EQ-5D and
WHODAS scores also influence the patients’ ability to fully
and quickly recover from surgery. This is consistent with
the findings of Guimaraes-Pereira et al.,’> that patients

with poor quality of life before surgery exhibit PQR after
surgery.

In general, 3 months after surgery, the rate of prob-
lems indicated by WHODAS and EQ-5D scores were similar
in the PQR and non-PQR groups, which suggests that a
worse quality of recovery does not rule out the outcome
of better health-related quality of life at M3 and that recov-
ery progresses through time. Nevertheless, these findings
are contrary to those of Myles et al., who reported that
poor-quality recovery can predict poor quality of life (mea-
sured using the 36 Item Short Form Health Survey) at M3
after cardiac surgery.'® Our findings contradict those of
Guimaraes-Pereira et al. in similar cohort, who, reported
correlation between PQR and poor quality of life 3 months
after surgery.’> Many factors may explain these apparent
inconsistencies between studies: in the study of Myles et al.,
only cardiac surgery patients were considered under specific
exclusion criteria, and other instruments were used to mea-
sure PQR and health status. Moreover, quality of recovery
was evaluated 3 days after surgery, as opposed to D1 in our
research. The study design adopted by Guimaraes-Pereira
et al. used a study design that was comparable to that of our
study, with measurement of PQR measured in the first 24h
after surgery; however, they used QoR-40 as an assessment
tool of recovery and health status, whereas, we used the
PQRS for evaluating quality of recovery and the EQ-5D and
WHODAS as measurement tools for health status. Notably,
although quality of life is directly related to health-related
quality of life, the two terms are not entirely overlapping
because in general, quality of life generally comprises addi-
tional domains; hence comparative results between studies
measuring these outcomes must be carefully interpreted.

At M3, the EQ-5D values for pain/discomfort differed
between groups, with PQR patients being more prone to
adverse outcomes. This highlights the importance of ade-
quate pain control to ensure better recovery. As supported
by previous studies,’ our results indicated that patients
with high risk for developing PQR can be identified prior
to surgery through application of health-related quality of
life measurement tools. The finding that patients with PQR
had lower quality of life prior to surgery may facilitate ear-
lier and more effective interventions to improve quality
of recovery after surgery. Consequently, the application of
health status scales before surgery could be important to
optimum postoperative care of the patient.

Limitations of the study

This study has several limitations to this study. First, it was
an observational study and the number of patients may be
considered low due to high rate of dropout and losses caused
by lack of information. Second, due to calculation of sample
size in advance, our analyses may lack sufficient power to
identify differences, especially for patients’ health status
at the 3 months evaluation time-point. To prevent type Il
error, we estimated PQR rate of 12% at D1. To the best of
our knowledge, this is the first study using PQRS to evaluate
the incidence rate of PQR. In a study of patients under-
going cardiac surgery with high probability of PQR, Myles
et al."”” showed a 20% rate of PQR at postoperative day 3
using another definition for PQR. To prevent type Il error,
we included a higher number of patients than the calcu-
lated value for the initial follow-up; however, the number
of patients at 3 month follow-up was reduced; hence, the
presence of type Il error is possible.

Third, we did not study clinical variables, including
comorbidities and medications that may have affected the
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results and patients’ quality of recovery and quality of life.
Moreover, numerous definitions of PQR exist and the tools
and timing of assessment greatly vary among studies. Thus,
the different definitions of PQR may explain the differences
between results of our study and those of previous studies.

Conclusions

Patients with PQR had the worst health status at DO based
on the rate of problems in the EQ-5D and WHODAS scores;
whereas at M3 revealed that rates of problems in the EQ-
5D (except for pain/discomfort) and WHODAS scores were
similar.
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