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Abstract

Objective:  To  verify  if  the relationship  between  pain  catastrophizing  and  pain  worsening  would

be mediated  by  muscle  weakness  and  disability  in  patients  with  symptomatic  knee  osteoarthri-

tis.

Methods:  This  was  a  cross-sectional  study  in a  hospital  out-patient  setting.  Convenience  sam-

pling was  used  with  a  total of  50  participants  with  symptomatic  knee  osteoarthritis.  Pain  and  the

activities  of  daily  livings  (ADL)  were  assessed  using  the  Knee  Injury  and Osteoarthritis  Outcome

Score  (KOOS)  subscale.  Pain  catastrophizing  was  assessed  using  the  Coping  Strategy  Question-

naire (CSQ)  subscale.  Muscle  strength  of  knee  extension  and  30-s chair  stand  test  (30CST)  were

also assessed.  Path  analysis  was  performed  to  test  the  hypothetical  model.  Goodness  of  fit  of

models  were  assessed  by  using  statistical  parameters  such  as the  chi-square  value,  goodness

of fit  index  (GFI),  adjusted  goodness  of  fit  index  (AGFI),  comparative  fit  index  (CFI),  and  root

mean square  error  of  approximation  (RMSEA).

Results:  The  chi-square  values  were  not  significant  (chi-square  =  0.283,  p  =  0.594),  and  the

indices of  goodness  of fit were  high,  implying  a  valid  model  (GFI  =  1.000;  AGFI  =  0.997;

CFI = 1.000;  RMSEA  = 0.000).  Pain  was  influenced  significantly  by  muscle  strength  and  ADL;

muscle strength  was  influenced  significantly  by  ADL  via  30CST;  ADL was  influenced  by  pain

catastrophizing.
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Conclusion:  The  relationship  between  pain  catastrophizing  with  pain  worsening  are mediated

by muscle  weakness  and  disability.

© 2018  Associação  Brasileira  de  Pesquisa  e Pós-Graduação  em  Fisioterapia.  Published  by  Elsevier

Editora Ltda.  All  rights  reserved.

Introduction

Osteoarthritis  (OA)  is  one of  the most  frequent  painful
musculoskeletal  disorder  encountered  in the clinic.1 In
people  with  knee  OA,  pain  generally improves  with
exercise2,3 and/or  physical  therapy  interventions  such as
hydrotherapy.4 Unfortunately,  some  people  see  little  to  no
improvement  in  pain,  whereas  others  experience  chronic
pain.5 Cognitive  factors  seem  to  be  related  to  chronic  pain
perception.6 In particular,  pain  catastrophizing  is  associated
with  increasing  pain.7 Pain  catastrophizing  is  defined  as  to
the  tendency  to  focus  on  and  magnify  pain  sensations  and
to  feel  helpless  in the face of pain.8 However,  the  reasons
for  the  increasing  pain  due  to  pain  catastrophizing  in people
with  knee  OA  have  not  been  fully  elucidated.

The  fear-avoidance  model  may  help  explain  chronic
pain9---12 and  describe  how  individuals  develop  chronic  mus-
culoskeletal  pain  as  a  result  of  fear-based  avoidance
behaviors.13,14 Based  on  this  model,  pain  catastrophizing
directly  causes  pain-related  fear.15 People  with  pain-related
fear  tend  to  have  a  worse  performance  in  activities  of
daily  living,16 which  results  from  avoidance.17 In addi-
tion,  pain-related  fear  also  leads  to  muscle  weakness,18

which  causes  disability.19 Lastly,  muscular  weakness  and
low  physical  activity  in  turn  is  usually  associated  with  pain
worsening.20,21 These  findings  explain  how  pain  catastro-
phizing  and  increased  pain  would  be  mediated  by  muscle
weakness  and disability  in these  patients.  Pain  catastrophiz-
ing  influences  disability  and pain  in individuals  with  knee
OA.22,23 This  has  led  to  the hypothesis  that  pain  worsening
in  people  with  knee OA  is  attributed  to pain  catastrophizing
via  muscle  weakness  and  disability.

In  patients  with  early  knee OA, decreased  mus-
cle  strength  is  associated  with  an increase  in activity
limitations.19 Avoidance  of activity  leads  to  muscle  strength
deterioration  and  consequently  to  more  activity  limitations
in  patients  with  knee  and hip OA.24 However,  there  is  no
study  showing  that  the  relationship  between  pain  catastro-
phizing  and  increased  pain  would  be  mediated  by  muscle
weakness  and  disability.  If  this  model  can  be  shown  to  apply
to  patients  with  symptomatic  knee  OA,  then  cognitive  inter-
vention  focused  on  muscle  weakness  and  disability  may  be
recommended  for  these  patients.  Adding  cognitive  interven-
tion  to  exercise  can  improve  functional  status  more  than
exercise  or  cognitive  interventions  alone.25 Combining  exer-
cise  and  cognitive  intervention  is  expected  to  suppress  pain
worsening  by  improving  muscle  weakness  and  reducing  dis-
ability  in individuals  with  knee OA.  The  objective  of  this
study  was  to  test  the  hypothesis  that  the pain  catastrophiz-
ing  can  influence  pain  intensity  via  muscular  weakness  and
disability  in patients  with  symptomatic  knee OA.

Methods

Design

This  was  a cross-sectional  study.  This  study  was  approved  by
the  ethics  committees  of the two  hospitals  where  partici-
pants  were  recruited,  which  were  the Sakamidirii  Hospital
and  the  Midorii  Orthopedic,  and  the Oasahurusato  Hospital,
Hiroshima,  Japan.  The  study  was  carried  out  in  a hospital
out-patient  setting.

Participants

The  inclusion  criteria  were knee pain  and meeting  at least
three  out  of  six  of  the following  criteria26: age  >50 years,
morning  stiffness  <30 min,  crepitus,  bone  tenderness,  bone
enlargement,  and  no  palpable  warmth.  The  exclusion  crite-
ria  were  as  follows:  (1)  presence  of  articular  rheumatism,
(2)  total  arthroplasty,  or  (3)  inability  to  complete  ques-
tionnaires  independently  due  to  cognitive  impairment  (e.g.
dementia).  Convenience  sampling  was  used.  The  staff  of  the
rehabilitation  departments  of  the two  hospitals  who  were
working  as physical  therapist  recruited  potential  partici-
pants  and collected  data  between  April  2014  and  February
2015.  All  study  participants  provided  written  informed  con-
sent.  The  participants  did not receive  any  compensation  for
their  participation.

Sample  size

According  to  Kline,27 an adequate  sample  size  should  always
be  ten  times  the  number  of  the parameters  in  path  analysis.
As  there  were  five  parameters  included  in the  hypotheti-
cal  models  (described  below),  at least  50  recruited  subjects
were  needed.

Measures

Pain  catastrophizing

Pain  catastrophizing  was  assessed  using  the Coping  Strat-
egy  Questionnaire  (CSQ)  subscale  developed  by  Rosenstiel
and  Keefe.28 The  CSQ  has  been commonly  used  as  an  eval-
uation  tool  in knee  OA  research.7 The  CSQ is  comprised
of  six  subscales  evaluating  cognitive  strategies  related  to
pain  (ignoring  the pain,  reinterpretation  of  the pain,  divert-
ing attention,  coping  self-statements,  catastrophizing,  and
praying/hoping)  and  two  subscales  evaluating  behavioral
strategies  (increasing  activity  levels  and increasing  pain
behaviors).  Of  these,  subscale  for  measuring  catastrophiz-
ing  was  used in this  study.  The  Japanese  version  of  the
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CSQ  by  Ootake  and  Shimai29 that  has  its  reliability  validated
was  used.  The  pain  catastrophizing  subscale  consists  of  two
items  measured  with  a numerical  rating  scale  ranging  from
0  (never  do  that) to  6  (always  do that)  to  indicate  how
frequently  these  strategies  are used  to cope  with  pain.

Muscle  strength

Maximal  voluntary  isometric  strength  of the  bilateral  leg
during  knee  extension  was  measured  using  a  hand-held
dynamometer  (MT-100,  SAKAI  Medical  Company,  Japan).  For
knee  extension,  subjects  sat in an  armless  chair  and  flexed
the  knee  90◦.  One  end  of  the strap  loop was  placed  on  the
shank  just above  the  right  lateral  malleolus  and the  other
end  around  the  rear  leg  of the chair.  The  sole  of  the foot
was  about  1  cm  above  the floor.  Participants  were  encour-
aged  to  extend  their  knee  joint  as  much  as  possible.  The
same  measurement  was  performed  for  their  bilateral  knee
joint.  The  muscle  strength  recorded  was  divided  by  the body
weight.  Hand-held  dynamometry  has  good to  excellent  reli-
ability  and  is  valid  for  most measures  of isometric  lower  limb
strength.30

The  30-s  chair  stand  test

The  30-s  chair  stand  test  (30CST)  was  measured  to  quantify
the  extent  of  disability,  which  result  is  mainly  influenced
by  impairment  of  muscle  functions  in the lower  extremity.
In  the  International  Classification  of Functioning,  disability
and  health  (ICF),31 functional  ability  is  included  in category
of  ‘‘activity’’.  Negative  condition  of the  activity  referred
to  an  activity  limitation  that  is  equivalent  to  disability  in
the  International  Classification  of  Impairment,  Disabilities,
and  Handicap  (ICIDH)  model.  Accordingly,  functional  limi-
tation  was  addressed  as  a  disability  (activity  limitation)  in
this  study.  30CST  was  developed  originally  by  Jones  et  al.32

The  participant  was  seated in the middle  of  the chair,
back  straight;  feet  approximately  shoulder  width  apart  and
placed  on  the  floor  at an  angle  slightly  back  from  the knees,
with  one  foot slightly  in  front  of  the other  to  help  maintain
balance.  Arms  were crossed  at the  wrists  and held  against
the  chest.  At  the signal ‘‘go,’’  the  participant  rose  to  a
full  stand  (body  erect  and straight)  and  then  returned  back
to  the  initial  seated  position.  The  participant  was  encour-
aged  to  complete  as  many  full  stands  as  possible  within
30  s. The  participant  was  instructed  to  fully  sit  between
each  stand.  The  score  was  the total  number  of  stands  within
30  s (more  than  halfway  up  at the  end  of 30  s  counted  as  a
full  stand).  Incorrectly  executed  stands  were  not counted.
Excellent  test-retest  reliability  of  30CST  has  been  confirmed
in  people  with  hip  and  knee  OA.33 Criterion  validity  of
30CST  was  demonstrated  by  using  the  data  of the leg  press
performance32 and  the hip  and  knee isokinetic  strength.34

ADL

Another  measure  used to  quantify  the extent  of  disability
apart  from  30CST  was  ADL  assessment  using  the ADL  sub-
scale  of  the  questionnaire  Knee  Injury and  Osteoarthritis
Outcome  Score  (KOOS).35 The  KOOS  was  developed  to  assess
the  patient’s  opinion  on  their  knee and  its  associated  prob-
lems.  It  holds  42  items in five  separately  scored  subscales:
‘‘symptoms’’,  ‘‘pain’’,  ‘‘ADL’’,  ‘‘sport  and  recreation’’,
and  ‘‘quality  of  life’’.  A Likert  scale  was  used and  items  had

five  possible  answer  options  scored  from  0  (no problems)  to  4
(extreme  problems).  According  to  the  KOOS scoring  instruc-
tions,  the  KOOS  ADL  score  was  transformed  to  a 0---100  scale,
with  zero  representing  extreme  knee problems  and  100 rep-
resenting  no  knee  problems.  Excellent  test-retest  reliability
of  KOOS  ADL  has  been  confirmed  in people  with  knee  OA.36

The  Japanese  version  of  the KOOS  by Nakamura  et  al.  that
was  determined  to  be  both  reliable  and  validity37 was  used.

Pain

Pain  intensity  was  assessed  using  the  KOOS  pain  subscale.
Similar  to  the KOOS  ADL  score, the Japanese  version  of  the
KOOS37 was  used.  Nine  items  of  the  Japanese  version  for
scoring  pain  were  the same  as  the original  version.  The  KOOS
pain  score  was  transformed  to  a 0---100  scale.

Blinding

In order  to  reduce  the measurement  bias,  the first  author
who  ideated  the study  hypothesis  did not  engage  in  the
recruitment  of  study  subjects  and data  collection.  Hospi-
tal  staff  who  collected  the data  and  participants  were  not
informed  of the study  hypothesis  until  study  completion.

Analysis

Quantitative  variables  in this  study  were  included  in  the
hypothetical  fear-avoidance  model  as  follows:  Pain  would
be influenced  by  muscle  strength,  30CST,  and  the ADL;  mus-
cle  strength  would be influenced  by  the ADL  via  30CST
because  muscle  weakness  are caused  by  decrease  in activ-
ity  in general;  muscle  strength,  30CST,  and the ADL  were
influenced  by  pain  catastrophizing.  The  fitness  of  the hypo-
thetical  model  was  compared  with  the alternative  model
that  reverses  these  causal relations.

The  model  was  tested  using  the following  procedure:
first,  in order  to  minimize  the  variables  included  in the  path
analysis,  the principal  component  analysis  was  performed
and  the  muscle  strength  data  was  summarized  into  one
variable.  Next,  to  determine  which  relationships  between
variables  should  be  assumed,  correlation  analysis  was  per-
formed.  Relationships  with  a  p-value  ≤0.10  were left  in
the hypothetical  model.  Finally,  a  path analysis  was  per-
formed  to  confirm  the  fitness  of  both  the hypothetical  and
alternative  model.  The  goodness  of  fit of the  models  was
assessed  by  using  statistical  parameters  such as  the chi-
square  value,  goodness  of  fit  index  (GFI),  adjusted  goodness
of  fit index  (AGFI),  comparative  fit index (CFI),  root  mean
square  error  of  approximation  (RMSEA),  and  Akaike’s  Infor-
mation  Criterion  (AIC).  A  low  chi-square  value  relative  to  the
degrees  of  freedom  with  an insignificant  p-value  (p  >  0.05),
GFI  >  0.95,  AGFI  > 0.95,  CFI  >  0.95,  or  RMSEA  <  0.06  indicated
a  good model  fit.38 AIC  was  used  to  compare  the hypothet-
ical  model  with  the alternative  model where  a higher  AIC
indicated  a better  overall  fitness  of  the model.  If there
were  subjects  with  missing  data,  Little’s  test  was  per-
formed  to  determine  whether  data  was  missing  completely
at random  (MCAR),  which  tests  the null  hypothesis  that  the
missing  data  were MCAR.39 A p-value  of  less  than  .05  usu-
ally indicates  that  the missing  data  are  not MCAR  (i.e.,
is  either  missing  at random  or  non-ignorable).  In the  case
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Table  1  The  characteristics  of  participants.

Number  50

Age (year)  74.0  ±  10.4

Gender  (female  number)  37

Height  (average  ± standard  deviation,  cm)  152.2  ±  7.7

Body weight  (average  ±  standard  deviation,  kg) 54.8  ±  9.0

The

Kellgren---Lawrence

grade

1  5

2  23

3  12

4  5

Unknowna 5

Osteoarthritis  Spine  20

Hip  4

Complication  Diabetes  6

(number)  Hypertension  21

Renal  failure  1

Cerebral  Vascular

Disorder

3

Gastrointestinal

bleeding

1

a The term ‘‘unknown’’ refers to the people who did not
undergo radiographical evaluation.

of  MCAR,  Full-Information  Maximum  Likelihood  (FIML)  using
the  expectation-maximization  (EM)  algorithm  was  applied  to
impute  estimated  data.  Statistical  analyses  were  performed
using  IBM  SPSS  statistics  22  and  IBM  SPSS  Missing  Values  (IBM
SPSS,  Tokyo,  Japan)  and AMOS  16.0.1.40

Results

A  total  of  50  subjects participated  in our  study  (Table  1). One
participant  had  missing  data  for both  KOOS pain  and KOOS
ADL  score.  Little’s  test was  performed  to  check  whether
the  missing  values  occurred  at random.  We  did  not reject
the  null  hypothesis  that  the  data  were  MCAR  (p  =  0.840).
Thus,  we  estimated  the  value for  missing  data  using the  EM
algorithm.

Summary  measures  and the results  of  correlation  analy-
sis  are  shown  in Tables  2  and 3, respectively.  The  p-value  of
correlation  coefficient  between  muscle  strength  and  pain
catastrophizing  was  larger  than  0.10.  Furthermore,  the
p-value  of  correlation  coefficient  between  pain  catastro-
phizing  and  pain  was  smaller  than  0.10.  From  these  results,  a
relationship  between  muscle  strength  and  pain  catastrophiz-
ing  was  excluded  from  both  the hypothetical  and alternative

Table  2  Summary  measures.

Average  (standard  deviation)

Pain  catastrophizing  (0---12)  5.1 (3.0)

Muscle  strength:  right  (N/kg)  137.9  (72.7)

Muscle  strength:  left  (N/kg) 135.2  (80.9)

30CST  (times/30  s) 11.3  (3.9)

ADL (0---100) 69.0  (17.7)

Pain (0---100)  58.9  (19.3)

ADL, activities of  daily livings; 30CST, 30-s chair stand test.

model.  Moreover,  a  direct  causal  relationship  between  pain
catastrophizing  and pain  was  added  to  these models.

The  results  of  path analyses  for  the hypothetical  model
are  shown  in  Fig.  1.  The  chi-square  values  were  not sig-
nificant  (chi-square  =  0.283,  p = 0.594),  and the indices  of
goodness  of  fit  were high,  implying  that the  model  was  vali-
dated (GFI = 1.000,  AGFI  = 0.997;  CFI  =  1.000,  RMSEA  = 0.000,
AIC  =  28.028).  This  result  did not change  significantly  even
if  a  subject  with  missing  values  was  excluded  from
this  path  analysis  (GFI = 1.000,  AGFI  = 0.995,  CFI  = 1.000,
RMSEA  =  0.000,  AIC  =  28.038).  Results  of  this  analysis  showed
that  pain  was  influenced  significantly  by  muscle  strength
and  the  ADL;  muscle  strength  was  influenced  significantly
by  the  ADL  via  30CST;  and  the ADL  was  influenced  by  pain
catastrophizing.  Overall,  these results  were concordant  with
the  hypothesis  that  pain  intensity  was  influenced  by  pain
catastrophizing  via muscle  weakness  and disability.

The  results  of  path  analyses  for the  alternative
model  are  shown  in Fig.  2.  There  was  good fitness
of  this  model (chi-square  =  0.115,  p = 0.735,  GFI  = 0.999,
AGFI  =  0.986,  CFI  =  1.000,  RMSEA  =  0.000,  AIC  =  28.115),  but
the  AIC  was  lower  than  the hypothetical  model.

Discussion

This  study  focuses on  the reasons  behind  increased  pain
in  people  with  symptomatic  knee  OA. We referred  to  the
fear-avoidance  model  and  hypothesized  that  the  relation-
ship  between  pain  catastrophizing  and increased  pain  would
be  mediated  by  muscle  weakness  and  disability  in patients
with  symptomatic  knee OA.  Results  of  our  path  analysis  sup-
ported  this hypothesis.

It  is known  that pain  worsening  may  be caused  by  loss  of
the  descending  pain  inhibitory  mechanisms  in knee OA.41

While  lower  levels  of  vigorous  and total  physical  activity
inactivates  the descending  pain  inhibitory  mechanisms,42

severe  pain  catastrophizing  increased  disability22 or  muscle
weakness  via  pain-related  fear.43 Muscle  weakness  causes
joint  instability  that  promotes  an inflammatory  intraartic-
ular  milieu.44 Our  results  showing  that  increased  pain  was
influenced  by  catastrophizing,  weakness,  and  functional
changes  may  reflect  these mechanisms.

Our  simplified  model  showed  a  significant  causal  rela-
tionship  between  muscle  strength  and  pain.  This  result
agrees  with  the high-quality  evidence  reported  in the
Cochrane  database  that  muscle  strengthening  exercises
reduced  pain.2 Furthermore,  our results  showed  that  pain
was  influenced  by  the ADL  that  was  emphasized  by  pain
catastrophizing.  A randomized  placebo-controlled  clinical
trial  reported  that  cognitive  intervention  decreased  clinical
pain  in knee  OA.45 Our  results  and the results  of this  trial  sug-
gest  that  cognitive  factors  and  muscle  strength  could  be an
intervention  target  to  reduce  pain  intensity.  Our  model  could
be  a  rationale  for  cognitive  intervention  for  pain  catastro-
phizing  and  muscle  strengthening  exercises  to  relieve  pain
for  patients  with  chronic  knee OA.

There  are several  studies46,47 that  have  tried to vali-
date  the  fear-avoidance  model.  These  studies  addressed
mainly  psychological  factors  such as  depressive  symptoms,
fear-avoidance  beliefs,  pain-related  fear,  and  pain  anxiety.
However,  they  did not  focus  on  factors  related  to  disuse  or
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Table  3  Result  of  correlation  analysis.

Pain  catastrophizing  Muscle  strength  30CST  ADL

Pain  catastrophizing

Muscle  strength  −0.142  (0.326)

30CST −0.287  (0.044)  0.378  (0.007)

ADL −0.440  (0.001)  0.314  (0.026)  0.475  (0.000)

Pain −0.242  (0.091)  0.398  (0.004)  0.298  (0.035)  0.815  (0.000)

Value represents the Pearson’s correlation coefficient. Figure between brackets indicates p values.
ADL, activities of daily livings; 30CST, 30-s chair stand test.

p < .05

Not significant

-.44

30CSTPain catastrophizing

ADL: activities of daily livings

30 CST: 30-second chair stand test

Pain

Muscle strength

ADL

-.10

.43

.17
.20

.89

.29

.13

-.16

Figure  1  Results  of path  analysis  for  the  hypothetical  model.

p < .05

Not significant

30CST

Muscle strength

ADL

Pain catastrophizing

ADL: activities of daily livings

30 CST: 30-second chair stand test

Pain

-.68

-.06

-.10

.28

.77

.31
.40

.33

.18

Figure  2  Results  of path  analysis  for  the  alternative  model.

disability,  which  is  a concept  included  in the  fear-avoidance
model.  Furthermore,  the above  studies46,47 collected  mainly
subjective  data  using  questionnaires  that  should  be  carefully
examined  for psychological  bias.  In  contrast,  our  study  col-
lected  objective  data  of muscle  strength  using  a  hand-held
dynamometer  and  30CST,  respectively.  We  also  subsequently
validated  our  results  by  showing  the goodness-of-fit  of the
model  to data, and the  significant  relationships  between
each  variable  supported  the hypothesis.  Thus,  our  results
are  valuable  findings  that  support  the  validity  of  the fear-
avoidance  model,  at least  in part,  in patients  with  knee
OA.

Cognitive  intervention  can change  self-efficacy  for  man-
aging  pain,48 as  well  as  pain  catastrophizing.  Greater

self-efficacy  was  associated  with  lower  levels  of  pain  and
disability.49 These  findings  support  the effectiveness  of  cog-
nitive  intervention  in  decreasing  disability  via  increasing
self-efficacy.  In addition,  our  results  from  path  analysis
showed  a significant  relationship  between  pain  intensity  and
muscle  weakness.  It is  suggested  that pain  could  also  be
improved  by muscle  strengthening  without  improving  ADL
level.  Several completed  randomized  controlled  trials  have
supported  this  effect.2 Thus,  cognitive  intervention  for  dis-
ability,  and  muscle  strengthening  may  be valuable  tools  for
pain  relief.

There  are three  limitations  in this study.  First,  this  study
design  was  cross-sectional  and  cannot  conclude  strict  causal
relationship.  As the fear-avoidance  model  includes  a time
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course,  a  longitudinal  study  design  is  needed  to confirm
model  validity.  Our  findings  suggesting  the  validity  of this
model  should  be  reexamined  by  a  longitudinal  study  in
future.  A  second  limitation  is  negativity  bias,  where  the  con-
venience  sampling  used  in this  study  might  influence  our
results.  For  example,  people  with  negative  emotions  such
as  anxiety  may  produce  negative  responses.  If the ratio  of
those  having  such  negative  emotions  in  the sample  popula-
tion  was  larger  compared  to  the  target  population  of knee
OA,  negative  responses  might strengthen  the  correlations
among  pain  catastrophizing,  the  ADL,  and  pain  that were
subjectively  scored.  The  possibility  of  an  overestimate  for
relationships  among  these variables  should  be  considered.  A
third  limitation  is  measurement  bias.  Muscle  weakness  was
quantified  using  a hand-held  dynamometer,  while  disabil-
ity  was  quantified  using  30CST and KOOS  ADL.  Results  using
another  measurement  tool  are unknown.  In order  to  reexam-
ine  and  generalize  our  finding,  future  studies  should  include
other  measurement  tools  as  indices  of  muscle  weakness  and
disability.

Conclusion

Pain intensity  was  influenced  by  pain  catastrophizing  via
muscle  weakness  and  disability.  Cognitive  intervention  for
disability  and  muscle  strengthening  may  be  valuable  tools
for  pain  relief.

Funding

This  study  was  funded  by  the Ministry  of  Education,  Culture,
Sports,  Science  and  Technology  [Grant-in-Aid  for  Young  Sci-
entists  (B)].

Conflicts of interest

The  authors  declare  no  conflicts  of  interest.

References

1. Sharma L, Kapoor D, Issa S. Epidemiology of osteoarthritis: an
update. Curr Opin Rheumatol. 2006;18(2):147---156.

2. Fransen M, McConnell S, Harmer AR, Van der Esch M,  Simic M,
Bennell KL. Exercise for osteoarthritis of the knee. Cochrane

Database Syst Rev. 2015;1:CD004376.
3. Umehara T, Tanaka R. Effective exercise intervention period

for improving body function or activity in patients with
knee osteoarthritis undergoing total knee arthroplasty: a
systematic review and meta-analysis. Braz J Phys Ther.
2018;22(4):265---275.

4. Dias JM, Cisneros L, Dias R, et al. Hydrotherapy improves
pain and function in older women with knee osteoarthri-
tis: a randomized controlled trial. Braz J  Phys Ther.
2017;21(6):449---456.

5. Gnanadesigan N,  Smith RL. Knee pain: osteoarthritis or anser-
ine bursitis? J  Am Med Dir Assoc.  2003;4(3):164---166.

6. Urquhart DM, Phyomaung PP, Dubowitz J,  et  al. Are cognitive
and behavioural factors associated with knee pain? A system-
atic review. Semin Arthritis Rheum. 2015;44(4):445---455.

7. Tanaka R, Minamiarita K,  Kito N. Are psychological, fac-
tors associated with pain worsening in individuals with

knee osteoarthritis? A systematic review. J  Nov Physiother.
2015;5:268.

8. Sullivan MJ, Thorn B, Haythornthwaite JA, et al. Theoretical
perspectives on  the relation between catastrophizing and pain.
Clin J Pain.  2001;17(1):52---64.

9. Vangronsveld K,  Peters M, Goossens M, Linton S, Vlaeyen J.
Applying the fear-avoidance model to the chronic whiplash
syndrome. Pain. 2007;131(3):258---261.

10. Alappattu MJ, Bishop MD. Psychological factors in chronic
pelvic pain in women: relevance and application of  the
fear-avoidance model of pain. Phys Ther.  2011;91(10):
1542---1550.

11. Crombez G, Eccleston C, Van Damme S, Vlaeyen JW, Karoly
P. Fear-avoidance model of  chronic pain:  the next generation.
Clin J Pain.  2012;28(6):475---483.

12. Asmundson GJ, Noel M, Petter M, Parkerson HA. Pediatric fear-
avoidance model of chronic pain: foundation, application and
future directions. Pain Res Manag.  2012;17(6):397---405.

13. Vlaeyen JW, Linton SJ. Fear-avoidance and its  consequences
in chronic musculoskeletal pain: a state of  the art. Pain.
2000;85(3):317---332.

14. Leeuw M, Goossens ME, Linton SJ, Crombez G, Boersma
K, Vlaeyen JW. The fear-avoidance model of musculoskele-
tal pain: current state of  scientific evidence. J  Behav Med.
2007;30(1):77---94.

15. Leeuw M, Houben RM, Severeijns R, Picavet HS, Schouten
EG, Vlaeyen JW. Pain-related fear in low back pain: a
prospective study in the general population. Eur J Pain.
2007;11(3):256---266.

16. Heuts PH, Vlaeyen JW, Roelofs J,  et al. Pain-related fear
and daily functioning in patients with osteoarthritis. Pain.
2004;110(1---2):228---235.

17. Martin AL, Halket E, Asmundson GJ, Flora DB, Katz J.  Post-
traumatic stress symptoms and the diathesis-stress model
of  chronic pain and disability in patients undergoing major
surgery. Clin J  Pain. 2010;26(6):518---527.

18. Thomas JS, France CR, Sha D, Wiele NV. The influence of
pain-related fear on peak muscle activity and force genera-
tion during maximal isometric trunk exertions. Spine (Phila Pa

1976). 2008;33(11):E342---E348.
19. van der Esch M,  Holla JF, van der Leeden M,  et  al. Decrease

of muscle strength is  associated with increase of  activity lim-
itations in early knee osteoarthritis: 3-year results from the
cohort hip and cohort knee study. Arch Phys Med Rehabil.
2014;95(10):1962---1968.

20. Reid KF, Price LL, Harvey WF, et al.  Muscle power is  an
independent determinant of pain and quality of life in knee
osteoarthritis. Arthritis Rheumatol. 2015;67(12):3166---3173.

21. Pinto RZ, Ferreira PH, Kongsted A, Ferreira ML, Maher
CG, Kent P. Self-reported moderate-to-vigorous leisure time
physical activity predicts less pain and disability over 12
months in chronic and persistent low back pain. Eur J  Pain.
2014;18(8):1190---1198.

22. Somers TJ, Keefe FJ, Pells JJ, et  al.  Pain catastrophizing
and pain-related fear in osteoarthritis patients: relation-
ships to pain and disability. J  Pain Symptom Manag.
2009;37(5):863---872.

23. Keefe FJ, Lefebvre JC,  Egert JR, Affleck G,  Sullivan MJ, Cald-
well DS. The relationship of gender to pain,  pain behavior, and
disability in osteoarthritis patients: the role of  catastrophizing.
Pain. 2000;87(3):325---334.

24. Pisters MF, Veenhof C, van Dijk GM, Dekker J,  Group CS. Avoid-
ance of activity and limitations in activities in patients with
osteoarthritis of  the hip or knee: a 5 year follow-up study on the
mediating role of reduced muscle strength. Osteoarthr Cartil.
2014;22(2):171---177.

25. Bennell KL, Ahamed Y,  Jull G,  et  al. Physical therapist-
delivered pain coping skills training and exercise for knee

http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0250
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0255
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0260
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0265
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0270
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0275
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0280
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0285
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0290
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0295
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0300
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0305
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0310
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0315
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0320
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0325
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0330
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0335
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0340
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0345
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0350
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0355
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0360
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0365
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370


272  R. Tanaka  et  al.

osteoarthritis: randomized controlled trial. Arthritis Care Res

(Hoboken).  2016;68(5):590---602.
26. Altman R, Asch E, Bloch D, et al. Development of  criteria for the

classification and reporting of osteoarthritis. Classification of
osteoarthritis of  the knee. Diagnostic and Therapeutic Criteria
Committee of  the American Rheumatism Association. Arthritis

Rheum.  1986;29(8):1039---1049.
27. Kline R. Principles and Practice of  Structural Equation Model-

ing. NY: Guilford Press; 1998.
28. Rosenstiel AK, Keefe FJ. The use of  coping strategies in chronic

low back pain patients: relationship to patient characteristics
and current adjustment. Pain. 1983;17(1):33---44.

29. Ootake K,  Shimai S. Pain experiences and coping strategies.
Joseigakuhyoron (Women’s studies forum).  2002;16:143---157
[in Japanese].

30. Mentiplay BF, Perraton LG, Bower KJ, et al. Assessment of
lower limb muscle strength and power using hand-held and
fixed dynamometry: a reliability and validity study. PLoS ONE.
2015;10(10):e0140822.

31. World Health Organization. International Classification of

Functioning, Disability and Health: ICF. Geneva: World  Health
Organization; 2001.

32. Jones CJ, Rikli RE, Beam WC. A 30-s chair-stand test as a mea-
sure of lower body strength in community-residing older adults.
Res Q Exerc Sport. 1999;70(2):113---119.

33. Gill S, McBurney H. Reliability of  performance-based measures
in people awaiting joint replacement surgery of  the hip or
knee. Physiother Res Int. 2008;13(3):141---152.

34. McCarthy EK,  Horvat MA, Holtsberg PA, Wisenbaker JM.
Repeated chair stands as a  measure of lower limb strength
in sexagenarian women. J Gerontol A Biol Sci  Med Sci.
2004;59(11):1207---1212.

35. Roos EM, Toksvig-Larsen S. Knee injury and Osteoarthritis
Outcome Score (KOOS) --- validation and comparison to the
WOMAC in total knee replacement. Health Qual Life Outcomes.
2003;1:17.

36. Xie F, Li SC, Roos EM, et  al. Cross-cultural adaptation and
validation of  Singapore English and Chinese versions of  the
Knee injury and Osteoarthritis Outcome Score (KOOS) in
Asians with knee osteoarthritis in Singapore. Osteoarthr Cartil.
2006;14(11):1098---1103.

37. Nakamura N,  Takeuchi R, Sawaguchi T, Ishikawa H, Saito
T,  Goldhahn S. Cross-cultural adaptation and validation of

the Japanese Knee Injury and Osteoarthritis Outcome Score
(KOOS). J Orthop Sci. 2011;16(5):516---523.

38. Hooper D, Coughlan J,  Mullen M. Structural equation modelling:
guidelines for determining model fit. Electron J Bus Res  Meth-

ods. 2008;6(1):53---60.
39. Little R. A test of missing completely at  random for

multivariate data with missing values. J  Am Stat Assoc.
1988;83(404):1198---1202.

40. Arbuckle J.  Amos 16.0 User’s  Guide [Computer software]. PA,
USA: Spring House: Amos Development Corporation; 2007.

41. Lluch Girbes E, Nijs J, Torres-Cueco R, Lopez Cubas C. Pain
treatment for patients with osteoarthritis and central sensiti-
zation. Phys Ther. 2013;93(6):842---851.

42. Naugle KM, Riley JL 3rd. Self-reported physical activity predicts
pain inhibitory and facilitatory function. Med Sci Sports Exerc.
2014;46(3):622---629.

43. Al-Obaidi SM, Nelson RM, Al-Awadhi S,  Al-Shuwaie N.  The role
of anticipation and fear of  pain in the persistence of avoidance
behavior in patients with chronic low back pain. Spine (Phila

Pa 1976).  2000;25(9):1126---1131.
44. Egloff C, Hart DA, Hewitt C, Vavken P, Valderrabano V, Herzog

W. Joint instability leads to long-term alterations to knee syn-
ovium and osteoarthritis in a rabbit model. Osteoarthr Cartil.
2016;24(6):1054---1060.

45. Smith MT, Finan PH, Buenaver LF,  et al.  Cognitive-behavioral
therapy for insomnia in knee osteoarthritis: a randomized,
double-blind, active placebo-controlled clinical trial. Arthritis

Rheumatol. 2015;67(5):1221---1233.
46. Wong WS,  Lam HM, Chen PP, et al. The fear-avoidance model

of chronic pain: assessing the role of  neuroticism and nega-
tive affect in pain catastrophizing using structural equation
modeling. Int J Behav Med. 2015;22(1):118---131.

47. Seekatz B, Meng K, Bengel J, Faller H. Is there a role of
depressive symptoms in the fear-avoidance model? A struc-
tural equation approach. Psychol Health Med. 2016;21(6):
663---674.

48. Turner JA, Holtzman S, Mancl L. Mediators, moderators, and
predictors of  therapeutic change in cognitive-behavioral ther-
apy for chronic pain. Pain. 2007;127(3):276---286.

49. Brister H, Turner JA, Aaron LA, Mancl L. Self-efficacy is asso-
ciated with pain, functioning, and coping in patients with
chronic temporomandibular disorder pain.  J  Orofac Pain.
2006;20(2):115---124.

http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0370
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0375
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0380
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0385
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0390
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0395
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0400
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0405
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0410
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0415
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0420
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0425
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0430
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0435
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0440
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0445
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0450
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0455
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0460
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0465
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0470
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0475
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0480
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0485
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490
http://refhub.elsevier.com/S1413-3555(18)30350-2/sbref0490

	Can muscle weakness and disability influence the relationship between pain catastrophizing and pain worsening in patients ...
	Introduction
	Methods
	Design
	Participants
	Sample size
	Measures
	Pain catastrophizing
	Muscle strength
	The 30-s chair stand test
	ADL
	Pain

	Blinding
	Analysis

	Results
	Discussion
	Conclusion
	Funding
	Conflicts of interest
	References


