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Summary
Background:  Self-administered  quality-of-life  questionnaires  are  now  crucial  to  the  evaluation
of orthopaedic  surgical  patient-reported  outcomes,  as  they  reflect  patient  satisfaction.  The
Oxford Knee  Score  (OKS)  is  a  validated  instrument  that  is  widely  used  to  assess  outcomes  of
knee osteoarthritis  surgery.
Hypothesis:  The  relevance  of  the  OKS  (comprehension  and  relevance  of  the  items  and
responses, and  internal  and  external  validity)  and  its  discriminating  performance  measured
based on  the  ceiling  and  floor  threshold  effects  are  better  before  than  after  knee  replacement
surgery.
Materials  and  methods:  We  included  200  patients  (100  scheduled  for  knee  replacement  and
100 having  had  knee  replacement  more  than  1  year  earlier).  The  OKS  questionnaire  was  handed
to each  patient  during  the  first  surgeon  visit  or  during  a  follow-up  visit.  The  American  Knee
Society (AKS)  score  was  determined  simultaneously.
Results:  The  mean  OKS  was  43.7  (range,  21—56;  SD,  6.9)  before  surgery  and  20.5  (range,  12—45;
SD, 5.6)  after  surgery.  The  floor  effect  was  absent  (0%)  before  surgery  and  substantial  (33%)
after surgery;  a  weak  ceiling  effect  (7%)  was  noted  before  surgery  and  no  ceiling  effect  after
surgery. Internal  consistency  of  the  OKS  was  excellent.  The  OKS  correlated  negatively  with  the
AKS knee  and  functional  scores,  both  before  and  after  surgery.
Discussion:  The  OKS  is  well-suited  to  the  evaluation  of  knee  function  both  before  and  after
knee replacement  surgery.  Before  surgery,  the  absence  of  substantial  floor  and  ceiling  effects
lead to  excellent  discrimination.  After  surgery,  the  substantial  floor  effect  limits  the  ability
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to discriminate  among  the  best  results.  Efforts  should  be  made  to  develop  more  demanding
scoring systems.
Level  of  evidence:  Level  2.  Exploratory  cohort  study  with  universally  applied  reference  stan-
dards.
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ntroduction

easurements  of  clinical  and  functional  outcomes  are  cru-
ial  to  the  assessment  of  healthcare  quality.  In  knee
steoarthritis  surgery,  the  most  widely  used  and  accepted
nstrument  is  probably  the  American  Knee  Society  (AKS)
core  [1].  However,  quality-of-life  questionnaires  that  are
ompleted  by  the  patient  with  no  input  from  the  health-
are  personnel  may  be  more  objective  [2],  because  they
ore  faithfully  reflect  the  experience  of  the  patient.  In  knee

steoarthritis  surgery,  the  self-assessed  Oxford  Knee  Score
OKS)  is  widely  used  in  its  original  English  version  [3].  The
rench  version  of  the  OKS  was  validated  recently  [4].

Studies  done  before  surgery  have  provided  ample  evi-
ence  that  the  OKS  is  relevant  (comprehension  and
elevance  of  the  items  and  responses,  and  internal  and
xternal  validity)  [5—8]. However,  we  are  not  aware  of  simi-
ar  studies  assessing  the  postoperative  relevance  of  the  OKS.

Our  working  hypothesis  here  was  that  the  relevance
comprehension  and  relevance  of  the  items  and  responses,
nd  internal  and  external  validity)  and  the  discriminating
erformance  measured  based  on  the  floor  and  ceiling  effects
f  the  OKS  differed  before  and  after  knee  replacement
urgery.  We  included  different  patients  before  and  after
urgery,  as  our  objective  was  to  evaluate  the  relevance  of
he  OKS  before  and  after  surgery,  as  opposed  to  longitudi-
ally  comparing  preoperative  and  postoperative  scores  in
he  same  patients.

aterial and methods

he  Oxford  Knee  Score  (OKS)

he  French  version  of  the  OKS  has  been  described  elsewhere
4].  It  has  12  items  on  daily  activities,  which  the  patient  must
nswer  without  help  from  healthcare  personnel.  Each  item
s  scored  from  1  (normal  function)  to  5  (extreme  difficulty).
he  global  score  is  the  sum  of  the  12  item  scores;  therefore,
he  best  possible  score  is  12  and  the  worst  possible  score  is
0.

he  American  Knee  Society  (AKS)  Score  [1]

he  AKS  score  is  completed  by  the  healthcare  personnel
fter  a  patient  interview  and  physical  examination.  It  has
wo  components,  a  knee  score  and  a  function  score,  each
f  which  is  scored  from  0  to  100,  with  higher  values  indi-
ating  better  knee  condition.  The  knee  component  has  four
tems  that  add  points  (pain,  flexion,  mediolateral  stability,
nd  anteroposterior  stability)  and  three  items  that  subtract
oints  (malignment,  flexion  contracture  and  extension  lag).
n  the  functional  component,  two  items  add  points  (walking
nd  stairs)  and  one  item  removes  points  (use  of  a  walking
id).

tudy  population
e  included  200  consecutive  patients  in  2008  and  2009.
mong  them,  100  were  awaiting  total  or  unicompartmental
nee  replacement  surgery  for  advanced  knee  osteoarthritis
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nd  100  had  had  one  or  the  other  of  these  two  procedures
ore  than  1  year  before  the  visit  date.  For  each  patient,
e  collected  the  following  data:  age,  sex,  side  affected,
ody  weight,  height,  body  mass  index,  presence  of  other
rthopaedic  disorders  likely  to  affect  scoring,  and  type  of
urgery  (total  or  unicompartmental  knee  replacement).

ethods

he  French  version  of  the  OKS  was  handed  to  the  patient
ither  during  the  surgeon  visit  at  which  the  need  for  surgery
as  determined  or  during  a  postoperative  follow-up  visit.
he  patient  was  instructed  to  complete  the  questionnaire
lone  or,  if  needed,  with  help  from  family  members.  On  the
ame  day,  the  surgical  team  completed  the  AKS  score.  All
ata  were  entered  into  an  Excel  spread  sheet  then  trans-
erred  to  a  statistics  computer  program  (Statview  9.0,  SAS
nstitute  France,  Grégy-sur-Yerre,  France).  Preoperative
nd  postoperative  data  were  analysed  separately.

The  basic  data  were  described  using  the  mean,  standard
eviation  (SD),  and  range.  The  Shapiro-Wilk  test  was  used
o  determine  whether  the  data  for  each  variable  were
ormally  distributed.  Feasibility  of  the  OKS  was  assessed  by
etermining  the  percentage  of  patients  who  were  unable
o  complete  the  questionnaire.  A  floor  effect  (affecting  the
est  results)  was  looked  for  by  determining  the  percentage
f  responses  below  the  lowest  possible  score  increased
y  1  SD.  Similarly,  to  look  for  a  ceiling  effect  (affecting
he  poorest  results),  we  determined  the  percentage  of
esponses  above  the  highest  possible  score  decreased  by

 SD.  Fisher’s  exact  test  was  used  to  compare  the  floor  and
eiling  effects  before  and  after  surgery.  Internal  consistency
as  assessed  by  computing  the  Cronbach  alpha  coefficient.

We  assessed  associations  between  demographic  data  and
KS  values  using  Student’s  t  test  and  the  Mann-Whitney

 test  for  qualitative  variables  and  the  linear  correlation
oefficient  and  Spearman’s  correlation  coefficient  for  quan-
itative  variables.

To assess  external  validity  of  the  OKS,  the  linear  cor-
elation  coefficient  and  Spearman’s  correlation  coefficient
ere  used  to  evaluate  associations  between  the  global  OKS
nd  the  AKS  scores  (global  score,  knee  score,  and  func-
ion  score).  With  the  OKS,  lower  scores  indicate  better  knee
ondition,  whereas  the  opposite  is  true  of  the  AKS  scores.
onsequently,  a  statistically  significant  negative  correlation
ould  indicate  a  good  clinical  correlation.

For  all  statistical  tests,  p  values  smaller  than  0.05  were
onsidered  significant.

esults

e  included  76  men  and  124  women,  with  a  mean  age  of
1  years  (range,  48—91years;  SD,  9  years).  The  right  knee
as  involved  in  103  patients.  Mean  body  weight  was  82  Kg

range,  42—144  Kg;  SD,  17  Kg).  Mean  height  was  166  cm

range,149—193  cm;  SD,  9  cm).  Mean  body  mass  index  was
9.3  Kg/m2 (range,17.3—49.3  Kg/m2;  SD,  5.2Kg/m2).  In  the
ostoperative  group,  mean  time  since  surgery  was  18  months
range,  12—24  months;  SD,  4  months).
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Figure  1  Oxford  Knee  Score  (OKS)  in  the  preoperative  and  p
and floor  effects.

None  of  the  patients  had  any  difficulty  understanding  any
of  the  OKS  items.  All  patients  were  able  to  answer  all  items,
in  some  cases  with  help  from  their  family.

Mean  OKS  was  43.7  (range,  21—56;  SD,  6.9)  before  surgery
and  20.5  (range,  12—45;  SD,  5.6)  after  surgery.  The  values
were  normally  distributed  in  both  groups.  In  the  preopera-
tive  group,  there  was  no  floor  effect  (no  scores  were  lower
than  19)  and  the  ceiling  effect  was  small  (seven  scores
greater  than  53).  In  contrast,  in  the  postoperative  group,
there  was  a  substantial  floor  effect  (33  scores  lower  than  18)
with  no  ceiling  effect  (no  scores  greater  than  54)  (Fig.  1).
We  found  significant  differences  between  the  two  groups
for  both  the  floor  effect  (p  <  0.001)  and  the  ceiling  effect
(p  =  0.007).

Internal  consistency  of  the  OKS  was  satisfactory,  with  a
Cronbach  alpha  coefficient  of  0.88  in  the  preoperative  group
and  0.66  in  the  postoperative  group.  No  significant  associa-
tions  were  demonstrated  in  either  group  between  the  OKS
value  and  age,  sex,  height,  body  weight,  body  mass  index,

presence  of  another  orthopaedic  disorder,  or  type  of  surgery
planned  or  performed.

The  mean  AKS  knee  score  was  40.3  (range,  0—79;  SD,
11.9)  in  the  preoperative  group  and  87.3  (range,  32—100;
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perative  groups.  The  dotted  lines  are  the  limits  of  the  ceiling

D,  11.6)  in  the  postoperative  group.  The  mean  AKS  function
core  was  61.4  (range,  0—100;  SD,  15.9)  in  the  preoperative
roup  and  92.9  (range,45—100;  SD,  10.3)  in  the  postopera-
ive  group.  Before  surgery,  a  strong  negative  correlation  was
emonstrated  between  the  OKS  and  both  the  AKS  knee  score
r  =  —0.33;  p  =  0.004)  and  the  AKS  function  score(r =  —0.47;

 <  0.001).  After  surgery,  there  was  a  weak  negative  corre-
ation  between  the  OKS  and  the  AKS  knee  score  (r  =  —0.19;

 =  0.06)  and  a  strong  negative  correlation  between  the  OKS
nd  the  AKS  function  score  (r  =  —0.49;  p  <  0.001).

iscussion

ur  working  hypothesis  was  partially  confirmed:  although
elevance  of  the  OKS  (comprehension  and  relevance  of  the
tems  and  responses,  and  internal  and  external  validity)
ere  not  significantly  different  between  the  preoperative
nd  postoperative  groups,  discriminating  performance  was

ignificantly  poorer  after  surgery  than  before  surgery.  As
xpected,  we  found  no  difference  in  item  comprehension  or
n  item  and  response  relevance  between  the  preoperative
nd  postoperative  groups.  Neither  did  surgery  significantly
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ffect  internal  validity,  as  assessed  based  on  the  Cronbach
lpha  coefficient.  External  validity  measured  by  the  corre-
ation  between  the  OKS  and  the  AKS  scores  was  satisfactory,
espite  slight  weakening  of  the  correlation  with  the  AKS
nee  score  after  surgery  that  did  not  call  into  question  the
sefulness  of  the  OKS.

A  ceiling  effect  before  surgery  indicates  that  a  substan-
ial  number  of  patients  have  very  high  preoperative  scores
ndicating  very  serious  knee  abnormalities.  In  this  situation,
urther  worsening  after  surgery  might  go  undetected.  For-
unately,  a  ceiling  effect  of  the  OKS  is  very  rare  in  clinical
ractice  and  is  therefore  not  a  meaningful  disadvantage
f  this  evaluation  tool.  On  the  other  hand,  absence  of  a
reoperative  floor  effect  indicates  that  even  small  clinical
mprovements  after  surgery  will  be  detected.  After  surgery,
he  situation  was  very  different.  The  OKS  values  were  sub-
tantially  lower,  indicating  that  the  outcomes  were  usually
ood.  The  result  was  a  substantial  floor  effect  (33%),  making
t  difficult  or  perhaps  impossible  to  detect  subtle  differences
etween  two  patients.  Thus,  our  results  indicate  that  the
KS  exhibits  better  discriminative  performance  in  patients
waiting  knee  replacement  surgery  for  osteoarthritis  than  in
atients  who  have  already  had  the  procedure.  Consequently,
he  OKS  may  be  less  than  optimal  for  some  studies,  most
otably  those  comparing  outcomes  after  knee  replacement
urgery.  The  AKS  scores  also  showed  weak  performance  in
ur  study,  with  ceiling  effects  of  43%  for  the  knee  compo-
ent  and  83%  for  the  function  component.  As  the  clinical
nd  functional  outcomes  are  usually  fairly  satisfactory  after
nee  replacement  surgery,  significant  differences  are  proba-
ly  difficult  to  detect  in  populations  of  reasonable  size  using
urrently  accepted  tools,  including  self-assessment  ques-
ionnaires.  More  specifically,  detecting  subtle  differences  is
ifficult  in  patients  whose  outcomes  are  considered  satis-
actory  based  on  the  usual  scores.  Clearly,  there  is  a  need
or  developing  and  using  more  demanding  scores,  although
he  results  would  then  be  further  from  the  ideal  outcome,
hich  might  have  a  negative  psychological  impact  on  the
atients  and  surgeons.  Several  new  instruments  have  been
eveloped  [9—11], but  they  are  still  too  rarely  used,  at  least
n  French  publications.  The  French  version  of  the  Knee  injury
nd  Osteoarthritis  Outcome  Score  (KOOS)  has  been  validated
12]  and  French  versions  of  the  Activity  Scale  for  Arthro-
lasty  Patients  (ASAP)  and  High-activity  Arthroplasty  Score
HAS)  are  being  validated  in  parallel  with  the  present  study.
uture  studies  should  measure  the  floor  and  ceiling  effects
nd  compare  them  to  those  obtained  with  the  OKS  in  order
o  determine  whether  these  new  tools  deserve  to  be  used
ore  extensively.
onclusion

ur  validated  French  version  of  the  OKS  is  reliable  for
valuating  overall  knee  function  in  patients  awaiting  knee
J.-Y.  Jenny,  Y.  Diesinger

eplacement  surgery.  The  lower  discriminating  performance
f  the  OKS  after  surgery  may  preclude  the  detection  of
ubtle  outcome  differences,  most  notably  in  patients
hose  outcome  is  considered  favourable.  The  use  of  more
emanding  scores  would  help  to  conduct  a  detailed  analysis
f  outcomes  after  knee  replacement  surgery.
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