
Rev Bras Anestesiol. 2018;68(6):577---583

REVISTA
BRASILEIRA  DE
ANESTESIOLOGIA Publicação  Oficial  da  Sociedade  Brasileira  de  Anestesiologia

www.sba.com.br

SCIENTIFIC ARTICLE

Evaluation  of the quality  of  recovery  and  the
postoperative health  status  after  elective  surgery

Sofia M. Ferraza, João P. Moreiraa, Leonor C. Mendesa, Tania M. Amarala,
Ana  R. Andradeb, Alice R. Santosa, Fernando J. Abelhaa,c,∗

a Centro  Hospitalar  de  São  João,  Departamento  de  Anestesiologia,  Porto,  Portugal
b Universidade  do  Porto,  Faculdade  de  Medicina,  Porto,  Portugal
c Universidade  do  Porto,  Faculdade  de  Medicina,  Departamento  de  Cirurgia  e  Fisiologia,  Porto,  Portugal

Received 19  December  2017;  accepted  12  June  2018
Available  online  17  July  2018

KEYWORDS
Postoperative
recovery;
Poor  quality  of
recovery;
Health  status;
WHODAS;
EQ-5D

Abstract
Purpose:  Postoperative  recovery  is  a  complex  process  with  physiologic,  functional,  and  psycho-
logic dimensions.  Postoperative  quality  of  recovery  is  considered  as  a  crucial  outcome  following
surgery and  anesthesia.  The  objective  of  this  study  was  to  assess  and  compare  the  quality
of postoperative  recovery  and  health  status  before  and  after  surgery,  in  patients  undergoing
elective surgery.
Methods:  This  observational,  prospective  study  was  conducted  on  patients  proposed  for  elective
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  (D0),  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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Conclusions:  Patients  with  poor  quality  of  recovery  had  the  worst  health  status  at  D0.  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/).
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Avaliação  da  qualidade  da  recuperação  e  do  estado  de  saúde  no  pós-operatório  de
cirurgias  eletivas

Resumo
Objetivo:  A  recuperação  pós-operatória  é  um  processo  complexo  com  dimensões  fisiológicas,
funcionais  e  psicológicas.  A  qualidade  da  recuperação  pós-operatória  é  considerada  um  resul-
tado crucial  após  cirurgia  e  anestesia.  O  objetivo  deste  estudo  foi  avaliar  e  comparar  a  qualidade
da recuperação  pós-operatória  e  o  estado  de  saúde  antes  e  depois  da  cirurgia  em  pacientes
submetidos  à  cirurgia  eletiva.
Métodos:  Este  estudo  observacional  prospectivo  foi  feito  com  pacientes  agendados  para  cirur-
gia eletiva.  A  avaliação  da  recuperação  pós-operatória  foi  feita  usando  a  Escala  de  Qualidade
da Recuperação  Pós-operatória  (Postoperative  Quality  of  Recovery  Scale)  e  o  estado  de  saúde
foi avaliado  com  a  aplicação  do  EuroQol,  que  analisa  problemas  em  cinco  dimensões  (mobil-
idade, cuidados  pessoais,  atividades  habituais,  dor/desconforto  e  ansiedade/depressão)  e  a
ferramenta para  medida  de  incapacidade  desenvolvida  pela  Organização  Mundial  da  Saúde
(World Health  Organization  Disability  Assessment  Schedule  2.0).  Má  qualidade  de  recuperação
foi definida  como  uma  recuperação  em  menos  de  dois  domínios  da  Escala  de  Qualidade  da
Recuperação Pós-operatória  no  primeiro  dia  (D1)  de  pós-operatório.
Resultados:  Antes  da  cirurgia  (D0),  os  pacientes  com  má  qualidade  de  recuperação  apresen-
taram escores  medianos  na  escala  visual  analógica  semelhantes  aos  dos  pacientes  sem  má
qualidade  de  recuperação,  mas  apresentaram  mais  problemas  nas  dimensões  mobilidade,  ativi-
dades habituais,  dor/desconforto  e  ansiedade/depressão.  No  terceiro  mês  após  a  cirurgia,  os
pacientes com  má  qualidade  de  recuperação  apresentaram  escores  na  escala  visual  analógica
medianos no  EuroQol  semelhantes  aos  dos  pacientes  sem  má  qualidade  de  recuperação,  mas
apresentaram  mais  problemas  na  dimensão  dor/desconforto.  Os  escores  World  Health  Organiza-
tion Disability  Assessment  Schedule  2.0  dos  pacientes  com  má  qualidade  de  recuperação  foram
significativamente  maiores  no  início  do  estudo,  embora  os  resultados  tenham  sido  semelhantes
no terceiro  mês.
Conclusões:  Os  pacientes  com  má  qualidade  de  recuperação  apresentaram  o  pior  estado  de
saúde no  D0.  A  avaliação  no  terceiro  mês  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 é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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ostoperative  recovery  is  a  complex  and  multidimensional
rocess  that  requires  a  holistic  view  of  the  resumption
f  capacities  and  homoeostasis  after  an  event.1,2 It  is
escribed  as  a  multidimensional  process  of  returning  to
ormal,  based  on  comparison  with  pre-illness  standards
n  multiple  domains,  including  physical,  physiological,  psy-
hological,  social,  and  economic  aspects.3---5 For  evaluating
ecovery,  traditionally,  major  focus  has  been  placed  on  phys-

cal  signs,  and  the  patients’  status  is  judged  immediately
fter  their  arrival  in  the  recovery  room  and  every  hour  there-
fter,  until  their  discharge.6 Pain,  nausea,  emotional  and
sychological  distress,  and  complications  of  surgery  are  the

e
o
p
c

ore  indicators  of  poor  recovery.2 Although  these  measures
re  of  great  interest  to  clinicians,  they  do  not  consider  the
atients’  notion  of  recovery,  which  includes  not  only  the
bsence  of  symptoms,  but  also  the  return  of  their  ability
o  perform  activities  to  the  same  level  as  that  before  the
urgery.4

Korttila7 described  three  fundamental  overlapping
hases  of  recovery:  an  early  phase,  defined  as  the  period
efore  discharge  from  the  Post  Anesthesia  Care  Unit  (PACU)
hich  is  evaluated  with  the  Postoperative  Quality  Recov-

ry  Scale  (PQRS),  which  assesses  physiologic  and  biologic
utcomes;1,4,5,7,8 an  intermediate  phase  comprising  the
eriod  between  admittance  to  the  surgical  ward  and  dis-
harge  from  hospital,  more  effectively  evaluated  with
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Evaluation  of  the  quality  of  recovery  and  the  postoperative  

instruments  that  consider  symptoms  as  well  as  activities
of  daily  living,  such  as  the  Quality  of  Recovery  scale
(QoR);1,4,5,7,8 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).1,4,5,7,8

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.9 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.9 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.10 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.11

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.3 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  São
João  (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  São  João  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.9

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

Preoperative  health  status  was  assessed  using  the  EQ-5D
nd  WHODAS  2.0  12  item  version  at  baseline  (up  to  14  days
efore  surgery,  D0)  and  3  months  after  surgery  (M3).

EuroQoL  5D  (EQ-5D)  evaluating  Health  Related  Quality
f  Life  in  five  dimensions:  mobility,  self-care,  usual  activi-
ies,  pain/discomfort  and  anxiety/depression12;  According
o  EQ-5D,  mobility,  day-to-day  activities,  self-care  prob-
ems,  anxiety  and  pain  were  categorized  independently  for
he  presence  of  problems.

The  World  Health  Organization  Disability  Assessment
chedule  2.0  (WHODAS)  measures  disability.  The  12  item
HODAS  was  scored  attributing  numerical  values  to  each

tem  on  a  5  point  Likert  scale:  none  =  0;  mild  =  1;  mod-
rate  =  2;  severe  =  3;  and  extreme  =  4.  The  total  score
between  0  and  48)  was  then  divided  by  48  and  multiplied  by
00  to  convert  it  to  a  percentage  of  the  maximum  disability
core.  We  considered  a score  of  greater  than  or  equal  to  25%
o  indicate  disability.13

tatistical  analysis

 required  sample  size  of  161  participants  with  a  confidence
evel  of  95%  and  a  confidence  interval  of  5%  was  calculated
ssuming  a  PQR  rate  of  12%  in  our  study  population.  In  the
xperimental  time-frame,  our  sample  size  was  expected  to
xceed  this  figure.

Descriptive  analysis  of  variables  was  used  to  summa-
ize  the  data.  Ordinal  and  continuous  data  without  normal
istribution,  based  on  the  Kolmogorov-Smirnov  test  for  nor-
ality  of  the  underlying  population,  are  presented  as  the
edian  and  interquartile  range.  The  Mann---Whitney  U-test,
hi-square,  or  Fisher’s  exact  test  were  used  for  compar-

sons.  Differences  were  considered  statistically  significant
hen  p  <  0.05.  The  data  were  analyzed  using  the  Statistical
ackage  for  the  Social  Sciences  version  19.0  for  Windows
SPSS  Inc.,  Chicago,  IL,  USA).

esults

f  206  patients  observed,  182  were  included  and  24  patients
ere  excluded  from  the  study:  eight  could  not  perform  the
reoperative  assessment,  four  were  admitted  to  a  surgical
ntensive  care  unit,  four  were  unable  to  provide  informed
onsent,  and  one  refused  to  participate.  In  the  remaining
even  patients,  postoperative  evaluation  could  not  be  com-
leted.

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

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

Patients  with  PQR  had  a  less  frequently  full  recovery  at
ny  PQRS  domain  at  D1  as  compared  to  patients  without  PQR

Table  2).

Table  3  lists  patients’  characteristics  regarding  age,  sex,
merican  Society  of  Anesthesiologists14 physical  status,  Body
ass  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
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Breast  32
Plastic  and  reconstructive  13

tay,  and  duration  of  hospital  stay.  The  results  of  PQRS
uestionnaire  at  D1  revealed  that  24  of  182  patients  admit-
ed  to  the  PACU  were  considered  to  have  PQR  (13.2%).  No
ifferences  were  observed  in  the  majority  of  the  studied
re-admission  patient  characteristics,  namely  age,  sex,  ASA
hysical  status,  and  BMI,  between  patients  with  and  with-
ut  PQR.  There  were  no  significant  group-wise  differences
n  duration  of  anesthesia  or  duration  of  PACU  stay,  however,
uration  of  hospital  stay  was  significantly  higher  in  the  PQR
atients  (6.5  days  vs.  5  days,  p  =  0.049).
Fig.  1  displays  the  distribution  of  several  endpoints  from
he  EQ-5D  scale  between  the  patients  with  and  without  PQR
t  D0.  At  D0,  patients  with  PQR  had  median  Visual  Analog
cale  (VAS)  scores  for  EQ-5D  similar  to  those  of  patients  with-
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Table  2  The  percentage  of  patients  showing  recovery  by  domain

Domain  PQR  (n  =  24)13.2%  

Physiological  5  (21)  

Cognitive  0  (0)  

Emotive  0  (0)
Nociceptive  15  (63)
Activities  of  daily  living 1  (4)

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

Table  3  Pre-admission  patients’  characteristics  and  outcomes.

PQR  (n  =  24

Age  (years)  median  (IQR)  63  (47---70)  

Sex,  n  (%)
Female  14  (58.3%)  

Male 1  0  (41.7%)

ASA, n  (%)
I 2  (8.3)  

II 15  (62.5)  

III 7  (29.2)  

IV ---  

BMI, median  (IQR)  25.8  (24.4---
Duration  of  anesthesia  (min),  median  (IQR)  148.0  (120.
Duration  of  PACU  stay  (min),  median  (IQR) 127.5  (90.8
Duration  of  hospital  stay  (days),  median  (IQR) 6.5  (3.0---14

PQR, poor quality of recovery; ASA, American Society of Anesthesiolog
minutes.

a Chi-square test.
b Mann---Whitney U-test.
S.M.  Ferraz  et  al.

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

Fig.  2  presents  the  same  endpoints  as  Fig.  1  measured
t  M3.  At  this  point,  the  median  VAS  scores  for  EQ-5D  were
imilar  between  patients  with  and  without  PQR  (80  vs.  80,

 = 0.945),  but  patients  with  PQR  had  more  problems  in  the
ain/discomfort  domain  (44%  vs.  21%,  p  =  0.046).

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

iscussion

he  major  findings  of  this  study  were:  1)  PQR  was  a  frequent

vent;  2)  Surgery  had  a  great  impact  on  quality  of  recovery
n  patients  with  PQR  and  such  patients  had  lower  rates  of  full
ecovery  in  all  PQRS  domains;  3)  Patients  with  PQR  had  worse
uality  of  life  before  surgery  and  4)  3  months  after  surgery,

s  at  day  1  in  the  Post-operative  Quality  Recovery  Scale.

Without  PQR  (n  =  158)86.8%  p

95  (60)  <0.001a

44  (28)  0.001b

90  (57)  <0.001b

146  (92) <0.001a

73  (46)  <0.001b

)  13.2%  Without  PQR  (n  =  158)86.8%  p

56  (54---64)  0.081b

0.399a

106  (67.1%)
 52  (32.9%)

0.432a

19  (12.0)
113  (71.5)
25  (15.8)
1  (0.6)

30.8)  26.9  (23.5---30.5)  0.736b

0---193.0)  144.5  (110.0---180.0)  0.437b

---341.3)  120.0  (92.3---158.5)  0.607b

.0) 5.0  (3.0---7.0)  0.049b

ists; BMI, Body Mass Index; PACU, Post Anesthesia Care Unit; min,
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Figure  2  EQ-5D  scores  at  3  months  (3M)  in  patients  with  and  without  PQR;  (PQR,  poor  quality  of  recovery;  VAS,  visual  analogical
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.

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

WHODAS  5.2  (4.2---13.0)  2.1  (0---8.3)  0.015a

PQR, poor quality of recovery; WHODAS, World Health Organi-

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

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

WHODAS  2.1  (0---4.2)  2.1  (0---6.3)  0.964a

PQR, poor quality of recovery; WHODAS, World Health Organi-

s
h

zation Disability Assessment Schedule.
a 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

u
a
a
s

zation Disability Assessment Schedule.
a Mann---Whitney U-test.

trategies.15,16 Likewise,  other  studies  have  also  reported
igher  PQR  incidences,  referring  to  populations  selected

17,18
sing  different  methodologies,  including  post-cardiac
nd  post-neurological  surgery  patients.19 Recovery  from
nesthesia  and  surgery  is  sometimes  complicated  by  residual
edation,  pain,  nausea,  vomiting,  and  various  other  major
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82  

nd  minor  complaints,  which  can  influence  the  occurrence
f  PQR.20

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

Although  some  studies  have  reported  differences  in  the
uality  of  recovery  according  to  sex,21---23 our  results  were
n  agreement  with  reports  suggesting  that  a  patient’s  sex
s  not  an  independent  influencing  factor  in  the  response
o  anesthesia  and  recovery  after  surgery.15,16,19,24 To  clar-
fy  this  issue,  Gornall  et  al.25 performed  a  systematic
eview  in  2013,  and  reported  that  men  had  slightly  higher
oR-40  scores  than  women,  although  the  weighted  mean
ifferences  were  not  constant  across  the  studies.  The  dis-
repancies  between  studies  were  attributed  to  the  effect
f  confounders  because  the  comparison  was  made  with-
ut  adjusting  for  other  factors  that  influence  recovery,  such
s  the  patients’  age  and  extent  of  surgery,  were  not  bal-
nced  when  making  this  comparison25;  on  adjusting  these
onfounding  factors  were  balanced,  a  clear  difference  was
bserved  between  sexes,  with  poor  overall  quality  of  recov-
ry  in  women.21

In  addition  to  sex,  age,  ASA  physical  status,  and  BMI  did
ot  differ  between  patients  with  and  without  PQR.  Some
tudies  showed  that  age  is  not  associated  with  quality  of
ecovery15,16;  in  contrast,  other  studies  have  reported  a  cor-
elation  between  age  and  quality  of  recovery.23,24

Some  studies  have  reported  that  duration  of  surgery
nd/or  duration  of  PACU  stay  are  factors  that  affect  PQR,
lthough  the  relation  of  one  or  both  varies  greatly  among
tudies.16,19,22,24 Nevertheless,  in  the  present  study,  a  longer
uration  of  anesthesia  and/or  a  prolonged  PACU  stay  were
ot  positively  correlated  with  a  worse  quality  of  recovery.
his  discrepancy  may  be  have  been  due  to  differences  in
he  definition  of  PQR,  because  of  the  lack  of  consensus  on
elineation  of  this  variable.

A  statistically  significant  correlation  was  observed
etween  duration  of  hospital  stay  and  quality  of  recovery,
hich  is  in  agreement  with  the  current  reports  that  dura-

ion  of  hospital  stay  is  an  independent  measure  of  quality  of
ecovery;  patients  with  PQR  tended  to  have  longer  duration
f  hospital  stay  after  surgery.14,16,19,22,23 In  addition,  dura-
ion  of  hospital  stay  is  also  often  used  as  an  indicator  of
iscriminant  construct  validity  for  tests  assessing  quality  of
ecovery.23 Collectively  with  these  findings  our  results  sup-
ort  the  use  of  the  PQRS  as  an  accurate  assessment  tool  to
escribe  quality  of  recovery.

Both  the  EQ-5D  and  WHODAS  are  used  to  describe  various
ealth  status  parameters  and  are  descriptors  of  health-
elated  quality  of  life26,27;  therefore,  in  this  study,  we
ocused  on  combined  health  status  and  health-related  qual-
ty  of  life.  As  a  proof  of  concept,  patients  with  PQR  had

 higher  rate  of  health-related  problems  before  surgery
s  measured  using  the  EQ-5D,  particularly  in  the  domains
f  mobility,  usual  activities,  pain/discomfort,  and  anxi-
ty/depression;  similarly,  patients  with  worse  health  status,
s  indicated  by  higher  WHODAS  scores  at  baseline,  tended
o  exhibit  PQR  more  frequently  than  those  with  better
ealth  status.  Therefore,  a  poor  health  status  prior  to
urgery  is  associated  with  worse  quality  of  recovery.  These
esults  can  be  explained  in  part  by  the  fact  that  the

ame  health  conditions  associated  with  higher  EQ-5D  and
HODAS  scores  also  influence  the  patients’  ability  to  fully

nd  quickly  recover  from  surgery.  This  is  consistent  with
he  findings  of  Guimarães-Pereira  et  al.,15 that  patients

o
p

c
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ith  poor  quality  of  life  before  surgery  exhibit  PQR  after
urgery.

In  general,  3  months  after  surgery,  the  rate  of  prob-
ems  indicated  by  WHODAS  and  EQ-5D  scores  were  similar
n  the  PQR  and  non-PQR  groups,  which  suggests  that  a
orse  quality  of  recovery  does  not  rule  out  the  outcome
f  better  health-related  quality  of  life  at  M3  and  that  recov-
ry  progresses  through  time.  Nevertheless,  these  findings
re  contrary  to  those  of  Myles  et  al.,  who  reported  that
oor-quality  recovery  can  predict  poor  quality  of  life  (mea-
ured  using  the  36  Item  Short  Form  Health  Survey)  at  M3
fter  cardiac  surgery.18 Our  findings  contradict  those  of
uimarães-Pereira  et  al.  in  similar  cohort,  who,  reported
orrelation  between  PQR  and  poor  quality  of  life  3  months
fter  surgery.15 Many  factors  may  explain  these  apparent
nconsistencies  between  studies:  in  the  study  of  Myles  et  al.,
nly  cardiac  surgery  patients  were  considered  under  specific
xclusion  criteria,  and  other  instruments  were  used  to  mea-
ure  PQR  and  health  status.  Moreover,  quality  of  recovery
as  evaluated  3  days  after  surgery,  as  opposed  to  D1  in  our

esearch.  The  study  design  adopted  by  Guimarães-Pereira
t  al.  used  a study  design  that  was  comparable  to  that  of  our
tudy,  with  measurement  of  PQR  measured  in  the  first  24  h
fter  surgery;  however,  they  used  QoR-40  as  an  assessment
ool  of  recovery  and  health  status,  whereas,  we  used  the
QRS  for  evaluating  quality  of  recovery  and  the  EQ-5D  and
HODAS  as  measurement  tools  for  health  status.  Notably,

lthough  quality  of  life  is  directly  related  to  health-related
uality  of  life,  the  two  terms  are  not  entirely  overlapping
ecause  in  general,  quality  of  life  generally  comprises  addi-
ional  domains;  hence  comparative  results  between  studies
easuring  these  outcomes  must  be  carefully  interpreted.
At  M3,  the  EQ-5D  values  for  pain/discomfort  differed

etween  groups,  with  PQR  patients  being  more  prone  to
dverse  outcomes.  This  highlights  the  importance  of  ade-
uate  pain  control  to  ensure  better  recovery.  As  supported
y  previous  studies,15 our  results  indicated  that  patients
ith  high  risk  for  developing  PQR  can  be  identified  prior

o  surgery  through  application  of  health-related  quality  of
ife  measurement  tools.  The  finding  that  patients  with  PQR
ad  lower  quality  of  life  prior  to  surgery  may  facilitate  ear-
ier  and  more  effective  interventions  to  improve  quality
f  recovery  after  surgery.  Consequently,  the  application  of
ealth  status  scales  before  surgery  could  be  important  to
ptimum  postoperative  care  of  the  patient.

imitations  of  the  study

his  study  has  several  limitations  to  this  study.  First,  it  was
n  observational  study  and  the  number  of  patients  may  be
onsidered  low  due  to  high  rate  of  dropout  and  losses  caused
y  lack  of  information.  Second,  due  to  calculation  of  sample
ize  in  advance,  our  analyses  may  lack  sufficient  power  to
dentify  differences,  especially  for  patients’  health  status
t  the  3  months  evaluation  time-point.  To  prevent  type  II
rror,  we  estimated  PQR  rate  of  12%  at  D1.  To  the  best  of
ur  knowledge,  this  is  the  first  study  using  PQRS  to  evaluate
he  incidence  rate  of  PQR.  In  a  study  of  patients  under-
oing  cardiac  surgery  with  high  probability  of  PQR,  Myles
t  al.17 showed  a 20%  rate  of  PQR  at  postoperative  day  3
sing  another  definition  for  PQR.  To  prevent  type  II  error,
e  included  a  higher  number  of  patients  than  the  calcu-

ated  value  for  the  initial  follow-up;  however,  the  number

f  patients  at  3  month  follow-up  was  reduced;  hence,  the
resence  of  type  II  error  is  possible.

Third,  we  did  not  study  clinical  variables,  including
omorbidities  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  D0  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.

Conflicts of interest

The  authors  declare  no  conflicts  of  interest.

References

1. Allvin R, Berg K, Idvall E, et al. Postoperative recovery: a
concept analysis. J Adv Nurs. 2007;57:552---8.

2. Bowyer A, Jakobsson J, Ljungqvist O, et al. A review of the
scope and measurement of postoperative quality of recovery.
Anaesthesia. 2014;69:1266---78.

3. Bowyer A, Royse C. The importance of postoperative quality of
recovery: influences, assessment, and clinical and prognostic
implications. Can J Anaesth. 2016;63:176---83.

4. Lee L, Tran T, Mayo NE, et al. What does it really mean to
‘‘recover’’ from an operation? Surgery. 2014;155:211---6.

5. Neville A, Lee L, Antonescu I, et al. Systematic review of out-
comes used to evaluate enhanced recovery after surgery. Br J
Surg. 2014;101:159---70.

6. Aldrete JA, Kroulik D. A postanesthetic recovery score. Anesth
Analg. 1970;49:924---34.

7. Korttila K. Recovery from outpatient anaesthesia Factors affect-
ing outcome. Anaesthesia. 1995;50 Suppl.:22---8.

8. Bowyer AJ, Royse CF. Postoperative recovery and outcomes ---
what are we measuring and for whom? Anaesthesia. 2016;71
Suppl 1:72---7.

9. Royse CF, Newman S, Chung F, et al. Development and feasibility
of a scale to assess postoperative recovery: the post-operative
quality recovery scale. Anesthesiology. 2010;113:892---905.

10. Shulman MA, Myles PS, Chan MT, et al. Measurement
of disability-free survival after surgery. Anesthesiology.

2015;122:524---36.

11. Lee L, Mata J, Augustin BR, et al. A comparison of the validity
of two indirect utility instruments as measures of postoperative
recovery. J Surg Res. 2014;190:79---86.

2

th  status  583

2. van Agt HM, Essink-Bot ML, Krabbe PF, et al. Test-retest reli-
ability of health state valuations collected with the EuroQol
questionnaire. Soc Sci Med. 1994;39:1537---44.

3. Ustün TB, Chatterji S, Kostanjsek N, et al. WHO/NIH Joint
Project Developing the World Health Organization Disabil-
ity Assessment Schedule 2.0. Bull World Health Organ.
2010;88:815---23.

4. Tanaka Y, Wakita T, Fukuhara S, et al. Validation of the Japanese
version of the quality of recovery score QoR-40. J Anesth.
2011;25:509---15.

5. Guimarães-Pereira L, Costa M, Sousa G, et al. Quality of recov-
ery after anaesthesia measured with QoR-40: a prospective
observational study. Braz J Anesthesiol. 2016;66:369---75.

6. Sá AC, Sousa G, Santos A, et al. Quality of recovery after
anesthesia: validation of the portuguese version of the ‘Qual-
ity of Recovery 15’ questionnaire. Acta Med Port. 2015;28:
567---74.

7. Myles PS, Viira D, Hunt JO. Quality of life at three years after
cardiac surgery: relationship with preoperative status and qual-
ity of recovery. Anaesth Intensive Care. 2006;34:176---83.

8. Myles PS, Hunt JO, Fletcher H, et al. Relation between quality of
recovery in hospital and quality of life at 3 months after cardiac
surgery. Anesthesiology. 2001;95:862---7.

9. Leslie K, Troedel S, Irwin K, et al. Quality of recovery
from anesthesia in neurosurgical patients. Anesthesiology.
2003;99:1158---65.

0. Myles PS, Williams DL, Hendrata M, et al. Patient satisfaction
after anaesthesia and surgery: results of a prospective survey
of 10,811 patients. Br J Anaesth. 2000;84:6---10.

1. Buchanan FF, Myles PS, Cicuttini F. Effect of patient sex on gen-
eral anaesthesia and recovery. Br J Anaesth. 2011;106:832---9.

2. Stark PA, Myles PS, Burke JA. Development and psychometric
evaluation of a postoperative quality of recovery score: the
QoR-15. Anesthesiology. 2013;118:1332---40.

3. Myles PS, Hunt JO, Nightingale CE, et al. Development and
psychometric testing of a quality of recovery score after gen-
eral anesthesia and surgery in adults. Anesth Analg. 1999;88:
83---90.

4. Stessel B, Fiddelers AA, Joosten EA, et al. Prevalence and
predictors of quality of recovery at home after day surgery.
Medicine (Baltimore). 2015;94:e1553.

5. Gornall BF, Myles PS, Smith CL, et al. Measurement of quality
of recovery using the QoR-40: a quantitative systematic review.
Br J Anaesth. 2013;111:161---9.

6. Payakachat N, Ali MM, Tilford JM. Can The EQ-5D detect
meaningful change? A systematic review. Pharmacoeconomics.
2015;33:1137---54.
7. Cieza A, Stucki G. Content comparison of health-related quality
of life (HRQOL) instruments based on the international classifi-
cation of functioning, disability and health (ICF). Qual Life Res.
2005;14:1225---37.

http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0140
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0145
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0150
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0155
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0160
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0165
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0170
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0175
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0180
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0185
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0190
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0195
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0200
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0205
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0210
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0215
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0220
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0225
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0230
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0235
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0240
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0245
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0250
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0255
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0260
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0265
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270
http://refhub.elsevier.com/S0104-0014(18)30083-6/sbref0270

	Evaluation of the quality of recovery and the postoperative health status after elective surgery
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Limitations of the study

	Conclusions
	Conflicts of interest
	References


