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Abstract
Background:  The  choice  of  outcome  success  thresholds  may  influence  clinical  management,
pay-for-performance,  and  assessment  of  value-based  care.
Objective:  To  evaluate  outcomes  success  thresholds  in  older  adults  using  two  different  methods:
1) Minimal  clinically  important  differences  (MCIDs)  of  the  Quick-DASH  and  2)  Dichotomization
of the  Quick-DASH  based  on  low  disability  rating  at  discharge
Design:  An  observational  design  (retrospective  database  study).
Setting: Dataset  of  1109  patients  with  shoulder  disorders.
Participants:  297  older  adults  patients  who  were  diagnosed  with  rotator  cuff  related  shoulder
disorders and  were  managed  through  physical  therapy  treatment.
Main outcome  measures:  We  categorized  and  calculated  how  many  patients  met  8.0  and  16.0
point changes  on  the  Quick-DASH.  To  evaluate  outcomes  success  thresholds  using  dichotomiza-
tion, patients  who  discharge  score  of  ≤20  on  the  Quick-DASH  were  considered  positive
responders  with  successful  outcomes.
Results:  The  percentage  of  positive  responders  who  met  the  MCID  thresholds  for  the  Quick-DASH

were 63.3%  using  MCID  of  8.0  points,  39.7%  using  the  MCID  of  16.0  points,  and  46.12%  who  met
discharge score  of  ≤  20  on  the  Quick-DASH.  39.0%  met  both  MCID  of  8.0  points  and  discharge
score of  ≤  20  on  the  Quick-DASH.  Only  28%  met  both  MCID  of  16.0  points  and  discharge  score

of =  20  on  the  Quick-DASH.
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Conclusion:  Three  different  success  threshold  derivations  classified  patients  into  three  very
different assessments  of  success.  Quick-DASH  scores  of  ≤  20  represent  low  levels  of  self-report
disability  at  discharge  and  can  be  a  stable  clinical  option  for  a  measure  of  success  to  capture
whether a  treatment  results  in  meaningful  improvement.
© 2019  Associação  Brasileira  de  Pesquisa  e  Pós-Graduação  em  Fisioterapia.  Published  by  Elsevier
Editora Ltda.  All  rights  reserved.
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fication  of  Disease  (ICD-9)  codes  consistent  with  rotator
Introduction

Shoulder  pain  is  among  the  most  common  musculoskeletal
disorders,  with  a  lifetime  prevalence  ranging  from  6.7  to
67%  in  the  general  population.1 Shoulder  pain  is  reported
to  result  in  limitations  in  social,  work,  and  essential  daily
activities.2,3 Rotator  cuff  disorders  are  the  most  common
cause  of  shoulder  pain3,4 and  frequently  include  degener-
ation  of  the  rotator  cuff  musculature.4,5 Previous  studies
have  indicated  that  rotator  cuff  disorders  have  been  found
to  increase  in  prevalence  with  age6,7 and  to  persist  in  older
people.3

Healthcare  providers  routinely  use  assessment  results
regarding  patients  status  changes  to  monitor  their  prognosis
and  to  make  treatment  decisions.8 Health  status  scales  and
questionnaires  are  unique  because  they  provide  a  self-report
of  patients’  perspectives  about  their  own  health  status.9

One  of  the  most  often  used  instruments  for  analyzing  pain
and  disability  of  shoulder  disorders  is  The  Disabilities  of
the  Arm,  Shoulder  and  Hand  questionnaire  (DASH)  out-
come  measure  and  its  shortened  version  (Quick-DASH).10,11 A
recent  systematic  review12 outlined  these  questionnaires  as
the  most  studied  for  patients  with  rotator  cuff  disorders.  The
questions  address  daily  and  social  activities,  which  patients
generally  find  difficult  to  perform  because  of  pain.13,14 Both
instruments  are  reliable,  valid  and  responsive.4,11 Beyond
this,  in  order  for  these  instruments  to  be  clinically  use-
ful,  they  must  demonstrate  an  ability  to  detect  patient’s
perspective  of  change  (interpretability),  otherwise  known
as  minimal  clinically  important  difference  (MCID).15 The
interpretation  of  change  scores  are  essential  to  compare
the  current  and  previous  assessment  results  of  an  out-
come  measure.8 Thus,  by  definition,  changes  in  DASH  scores
exceeding  the  MCID  are  clinically  relevant.9

Although  readily  adopted  into  clinical  practice,  the  MCID
score  has  been  questioned  for  its  stability  and  utility.15

At  present,  the  MCID  is  calculated  by  at  least  nine  meth-
ods  using  two  general  methodologies-distribution-based  and
anchor-based.9,12,15,16 Anchor-based  methods  are  the  pre-
ferred  methodology  (there  are  four  methods  this  is  used)
as  it  is  based  on  the  patient’s  perception  as  the  anchor
for  comparison.9,17 Further,  calculations  of  an  MCID  are
mediated  by  various  factors,  such  as  the  health  condi-
tion,  descriptive  factors  (i.e.  age  and  level  of  education),
the  outcome  being  measured,  its  baseline  score,  the  time
between  baseline  and  follow-up  and  the  intervention.16---18

Thus,  healthcare  providers  must  be  cautious  in  accepting

the  transferability  of  an  MCID  score  across  all  populations
with  varying  levels  of  severity.11,15,16 Regarding  the  MCID  for
the  Quick-DASH,  previous  studies  indicated  that  there  is  a

c
t
(

ide  variability  in  this  measure  ranging  from  8.0  to  16.0
oints.11,12,19,20

Previous  studies  exploring  shoulder  disorders  have
ocused  on  investigating  the  MCID  in  young  patients  (<50
ears).11,19,20 Further  investigation  of  the  MCID  for  Quick-
ASH  is  needed  in  older  adults  (≥65)21 since  rotator  cuff
isorders  are  prevalent  in  this  population.6,7 It  is  also
mportant  to  explore  if  patients  who  meet  the  MCID  also
elf-report  low  disability  ratings  at  discharge.  A  study
uch  as  this  has  merit  since  some  countries’22 healthcare
roviders  are  incentivized  through  compensation  (i.e.  pay-
or-performance  program)  to  provide  better-quality  care
ased  on  outcome  and/or  process  measures  and  MCID
hreshold  values.23,24 One  of  the  obstacles  to  the  success
f  pay-for-performance  is  the  lack  of  valid  and  reliable
nformation  on  care  outcomes.24 Consequently,  we  aimed  to
valuate  outcomes  success  thresholds  in  older  adults  using
wo  different  mechanisms:  (1)  reported  MCIDs  of  Quick-
ASH  and  (2)  dichotomization  based  on  low  disability  rating
t  discharge.  We  hypothesized  that  our  different  measures
f  success  will  lead  to  the  capture  of  distinctly  dissimilar
opulations.

ethods

eporting  guidelines

his  study  used  the  REporting  of  studies  Conducted  using
bservational  Routinely  collected  Data  (RECORD)  to  guide
he  reporting.25

tudy  design

he  study  was  an  observational  design  (retrospective
atabase  study).

articipants  and  setting

articipants  included  patients  of  both  sexes,  age  ≥65  years,
ho  were  diagnosed  with  shoulder  disorders  (i.e.  rotator
uff  disorders)  and  were  treated  in  a  physical  therapy  clinic.
hese  patients  were  extracted  from  a dataset  of  1109  indi-
iduals  with  shoulder  related  diagnoses,  who  were  treated
rom  2016  to  2017.  We  targeted  the  International  Classi-
uff  related  shoulder  pain,  which  encompasses  a  spec-
rum  of  shoulder  conditions  including:  subacromial  pain
impingement)  syndrome,  rotator  cuff  tendinopathy,  and
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Total of ind ividuals from the ATI Pati ent
Outcomes Registry (2016- 2017)

n=1109  

Excluded n = 81 2
Reasons:Age < 65 and

diagnoses outside the targeted
conditions   

Selected sample n = 29 7
≥65  years, both sexes, diagn osed with

shoulder disorders 

Analyze d n = 297
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Figure  1  Flow  

ymptomatic  partial  and  full  thickness  rotator  cuff  tears.26

e  targeted  this  subgroup  of  older  adults  (≥65)  in  an
ttempt  to  homogenize  the  shoulder  diagnostic  properties
f  the  population.6,7 All  patients  signed  a  written  consent
orm.

This  study  was  approved  by  the  Institutional  Review  Board
f  Duke  University,  Durham,  NC,  USA  (Pro0092671).

reatment

he  study  evaluated  outcomes  from  patients  who  were
reated  by  physical  therapists  from  multiple  clinical  prac-
ices.  Treatment  was  pragmatic  and  was  based  on  each
atient’s  impairments  and  presentation.  Interventions  were
oded  by  Common  Procedural  Treatments  (CPT)  and  the
ajority  of  individuals  received  exercise-only  based  codes

57.31%  (SD  =  14.60))  or  manual  therapy  (20.42%  (SD  =  9.82)).
ver  twenty  percent  of  individuals  received  passive  care
ptions  (22.27%  SD  =  12.31)).

escriptive  variables

atient  characteristics  were  captured  at  baseline  includ-
ng  age,  sex,  body  mass  index  (BMI),  diagnosis,  total  visits,
otal  days  of  care,  total  number  of  comorbidities,  household
ncome,  educational  status,  baseline  disability  (measured
y  Quick-DASH  questionnaire)  and  baseline  health-related
uality  of  life  (physical  and  mental  components  score,  mea-

ured  by  12-item  Veteran’s  RAND  Health  Survey).27 The
R-12  is  a  reliable  health  questionnaire  developed  from

 modified  version  of  Short  Form  Survey  (SF-36).28 Higher
cores  of  the  VR-12  indicate  better  health  status.27

S

A
P

am  of  the  study.

utcome  measures

ll  patients  completed  the  Quick-DASH  questionnaire  at
aseline  and  at  the  end  of  a  tailored  physical  therapy  pro-
ram.  The  Quick-DASH  is  a  short  version  of  the  original  DASH,
eveloped  by  Beaton  et  al.13 in  2005,  and  contains  11-items,
eyond  an  optional  work  and  sport  module.13,14 Each  item
as  5  response  options  (no  difficult,  mild  difficult,  moder-
te  difficult,  severe  difficult  and  unable).  The  overall  score
anges  from  0  (no  disability)  to  100  points  (most  severe
isability).29,30 Because  of  the  shorter  nature  of  the  Quick-
ASH,  it  may  allow  for  expedited  completion  in  the  clinic
etting.29,31

ata  sources/measurement

ll  data  were  extracted  from  the  ATI  Patient  Outcomes
egistry.  The  ATI  Patient  Outcomes  Registry  collects  obser-
ational,  epidemiologic,  financial  and  clinical  data  that
upports  innovative  approaches  to  physical  therapy  and  pro-
ides  broader  awareness  of  patient  outcomes.32

The  study  was  registered  in  ClinicalTrials.gov
NCT02285868)  and  the  U.S.  Department  of  Health
nd  Human  Services’  Agency  for  Healthcare  Research
nd  Quality  in  the  Registry  of  Patient  Registries  (2608).
he  de-identified  data  were  not  re-coded  or  manipulated
nd  represented  the  raw  form  of  findings  from  clini-
al  practice.  Missing  values  were  only  present  in  0.71
ercent  of  variables.  Nearly  85%  of  cases  had  complete
ariables.
tatistical  methods

ll  statistical  analyses  were  performed  using  Statistical
ackage  for  the  Social  Sciences  (SPSS)  version  25.0  (Chicago,
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Table  1  Patient  demographic  and  clinical  characteristics  (n  =  297).

Variables  Mean  (SD)/frequency  Range  or  percentage

Age  73  (6.82)  65---101
Sex

Female 172  57.9
Male 125.0  42.1

Body mass  index  (BMI)  29  (6.58)  17.54---66.56

Diagnosis (ICD-9)
Bursa  and  tendon  disorders  (726.10) 140  47.1
Calcifying  tendinitis  of  shoulder  (726.11) 1  0.3
Unspecified  shoulder  lesions  (726.19) 9  3.0
Complete rupture  of  rotator  cuff  (727.61) 55  18.5
Rotator cuff  (capsule)  sprain  (840.40)  92  31.0

Total visits  14  (6.00)  3---36
Total days  in  care  113.68  (603.76)  0---5491
Total number  of  comorbidities  3.56  (2.45)  0---19
Household  income  (USD)  64,052.34  (12,611.76)  37,460.00---98,704.00
Education statusa 10.75  (3.85)  3.76---19.07
Baseline MCS  of  VR-12  42.55  (5.85)  25.76---58.26
Baseline PCS  of  VR-12  38  (5.81)  22.60---54.04
Initial Quick-DASH  39.51  (16.81)  16.00---88.00

ICD, International Diagnosis Code; USD, American dollar; MCS, mental component score; PCS, physical component score; VR, veteran’s
rand; DASH, The Disabilities of the Arm, Shoulder and Hand questionnaire. Higher scores for DASH indicates more disability. Higher scores
for VR-12 indicates higher level of health.

a Mean of adults>25 years of age without high school diploma per American Community Survey 2010---2014 estimates.
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USA).33 To  evaluate  outcomes  success  thresholds  using  MCID
we  categorized  and  calculated  how  many  patients  did  and
did  not  meet  a  minimum  of  8.0  point  changes  and  a  mini-
mum  of  16.0  point  changes  in  Quick-DASH.11 The  choice  of
these  MCIDs  was  based  on  previous  studies11,19 which  inves-
tigated  MCIDs  for  Quick-DASH  using  the  point  on  the  ROC
curve19 and  a  triangulation  of  distribution  and  anchor-based
approaches.11 We  selected  low  and  high  MCIDs  for  Quick-
DASH  to  better  explore  the  limits  of  the  MCID  measures.
These  previous  studies  also  calculated  the  standard  error  of
measurement/SEM  (which  links  the  reliability  to  the  stan-
dard  deviation  of  the  sample)11 and  the  minimum  detectable
change/MCD,  (which  is  considered  the  smallest  change  in
score,  based  on  the  SEM).11 The  Standard  error  of  measure-
ment  (SEM)  calculated  from  8.0-point  changes  in  Quick-DASH
is  4.8,  which  corresponds  with  minimum  detectable  change
(MDC)  values  of  11.2  percentage  points.19 The  SEM  and  MDC
calculated  from  16.0-point  changes  in  Quick-DASH  are  5.51
and  12.85,  respectively.11

To  evaluate  outcomes  success  thresholds  using
dichotomization  based  on  self-rated  disability  at  dis-
charge,  patients  who  scored  ≤20  on  the  Quick-DASH
were  considered  positive  responders  to  treatment  with
low  disability.  The  choice  of  this  threshold  was  based  on
previous  studies,  which  investigated  the  MCID  in  patients
with  other  musculoskeletal  disorders.34,35 Descriptive
statistics  were  performed  to  describe  all  variables  using

univariate  analyses  of  variance  (ANOVA)  with  a  Bonferroni
Hochberg  correction36 and  Chi  square  analyses.  Statistical
significance  was  initially  defined  as  p-value  <0.05.  We  also

t
h
o

ompared  the  numbers  of  subjects  who  met  success  in  both
ategories  using  a  2  ×  2  contingency  table.

esults

rom  a  dataset  of  1109  individuals,  297  older  adults
ith  shoulder  disorders  who  received  physical  therapy

reatment  were  included  (Fig.  1).  Baseline  characteris-
ics  of  the  patients  are  described  in  Table  1.  Most  of
he  study  participants  were  women,  overweight,  with  a
ean  age  of  73  years  (SD  =  6.82).  The  most  frequent

otator  cuff  disorders  diagnoses  identified  was  bursa  and
endon  disorders.  Total  comorbidities  ranged  from  0  to
9  (mean  =  3.56;  SD  =  2.45);  total  visits  ranged  from  3
o  36  (mean  =  14;  SD  =  6)  and  total  days  of  care  ranged
rom  0  to  5491  (mean  =  113.68;  603.76).  The  baseline
ean  for  the  Quick-DASH  and  VR-12  scores  demonstrated
oderate  levels  of  disability  and  health  quality,  respec-

ively.
Tables  2  and  3  display  the  results  of  demographic

haracteristics  across  measures  of  success  (MCID  of  8.0
nd  16.0  and  discharge  score  of  ≤20  on  the  Quick-DASH,
espectively).  We  found  significant  differences  in  initial
uick-DASH  scores  and  total  of  comorbidities  (p  <  0.05)
mong  patients  who  met  and  did  not  meet  the  MCID  point
hanges  (8.0  and  16.0)  on  the  Quick-DASH.  Patients  who  met

he  MCID  of  8.0-  and  16.0-point  change  on  the  Quick-DASH
ad  higher  initial  Quick-DASH  score  and  had  lower  number
f  comorbidities.
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Table  2  Demographic  characteristics  across  measures  of  success  (MCID  of  8.0  points  and  low  disability  at  discharge).

Variables  Met  8.0  point
change  in
Quick-DASH
n =  188

Did  not  meet  8.0
point  change  in
Quick-DASH
n =  109

p  value  Discharge  score
of  ≤20  on  the
Quick-DASH
n  =  137

Discharge  score
of  >20  on  the
Quick-DASH
n  =  160

p  value

Age  72.73  (6.48)  73.45  (6.80)  0.38  72.59  (6.45)  73.35  (7.13)  0.33

Sex 0.31  0.04
Female 113  59  71  101
Male 75  50  66  59

Body mass  index  (BMI) 29.05  (7.07) 28.88  (5.67) 0.83 28.83  (6.47) 29.12  (6.76) 0.71

Diagnosis (ICD) 0.86 0.55
Bursa  and  tendon  disorders
(726.10)

87  53  63  77

Calcifying tendinitis  (726.11)  1  0  1  0
Unspecified  shoulder  lesions
(727.19)

5  4  4  5

Complete rupture  of  rotator
cuff  (272.61)

34  21  22  33

Rotator cuff  (capsule)  sprain
(840.40)

61  31  47  45

Baseline MCS  of  VR-12  42.58  (5.92)  42.50  (5.74)  0.90  43.42  (4.94)  41.81  (6.45)  <0.01
Baseline PCS  of  VR-12  37.82  (5.72)  38.28  (5.98)  0.50  38.64  (5.28)  37.43  (6.20)  0.07
Initial Quick-DASH  41.36  (16.63)  36.31  (16.70)  <0.01  31.12  (12.63)  46.69  (16.64)  <0.01
Total visits  14.09  (5.70)  13.95  (6.51)  0.84  13.59  (5.54)  14.42  (6.37)  0.23
Total days  in  care  107.35  (603.24)  124.67  (607.71)  0.82  86.70  (507.67)  136.45  (675.28)  0.50
Total number  of  comorbidities  3.34  (2.42)  3.93  (2.47)  0.04  3.02  (1.94)  4.01  (2.74)  <0.01
Household income  (USD)  63,782.78

(12,913.92)
64,517.46
(12,121.17)

0.64  64,342.82
(13.745,99)

63,825.17
(11,688.74)

0.73

Education  status  10.80  (3.81)  10.68  (3.93)  0.80  10.83  (3.93)  10.70  (3.80)  0.78

Categorical variables are expressed as number and continuous variables are expressed as mean (SD). ICD, International Diagnosis Code;
USD, American dollar; MCS, mental component score; PCS, physical component score; VR, veteran’s rand; DASH, The Disabilities of the
Arm, Shoulder and Hand questionnaire. Higher scores for DASH indicates more disability. Higher scores for VR-12 indicates higher level
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of health.

Four  variables  (sex,  baseline  MCS  of  VR-12,  initial  Quick-
ASH  and  total  of  comorbidities)  revealed  significant  differ-
nce  (p  <  0.05)  between  with  self-reported  low  (≤20)  versus
igh  (>20)  disability  scores  on  the  Quick-DASH.  Patients  who
et  the  discharge  score  of  ≤20  were  predominantly  women,

ad  higher  MCS  of  VR-12  (better  mental  health),  lower  initial
uick-DASH  scores  (lower  disability)  and  lower  number  of
omorbidities.

Table  4  reflect  the  overlap  in  patients  meeting  both  def-
nitions  of  success  (low  and  high  MCIDs  versus  low  disability
t  discharge).  From  297  patients,  116  patients  (39.0%)
et  both  MCID  of  8.0  points  and  discharge  score  of  ≤20  in
uick-DASH.  Only  83  patients  (28%)  met  both  MCID
f  16.0-point  changes  and  discharge  score  of  ≤20  in
uick-DASH.

iscussion

his  study  sought  to  evaluate  outcome  success  thresh-

lds  in  older  adults  by  using  MCID  and  dichotomization
ased  on  self-reported  disability  scores  at  discharge.  We
ypothesized  that  our  various  measures  of  success  would
apture  distinctly  dissimilar  populations,  and  indeed  that

v
c

a

as  evident.  Previously  published  Quick-DASH  thresholds
or  MCID  were  used  in  this  study.11,19 To  better  investigate
he  influence  of  a  wider  range  in  MCID  values,  we  selected
wo  different  MCIDs  (8.0  and  16.0  points  for  Quick-DASH).
his  study  has  importance  since  the  way  ‘‘success’’  is
efined  in  a  study  can  influence  responders  analyses,37

nd  could  potentially  influence  reimbursement  in  pay  for
erformance  environments.

In  our  study,  the  percentage  of  positive  responders  who
et  the  defined  MCID  thresholds  were  63.3%  using  MCID

f  8.0  points,  39.7%  using  the  MCID  of  16.0  points  for  the
uick-DASH,  and  46.12%  who  met  the  discharge  score  of
20  on  the  Quick-DASH.  As  hypothesized,  the  definitions
f  ‘‘success’’  often  did  not  overlap  when  comparing  two
ifferent  definitions.  Indeed,  different  thresholds  of  suc-
ess  reflect  different  patient  types  and  qualities.  Notable
ignificant  differences  in  descriptive  variables  were  present
cross  definition  comparisons.  Further,  when  we  evaluated
hether  the  ‘‘success’’  definitions  captured  the  same  indi-

iduals,  only  39.0%,  and  27.9%  were  the  same  across  our  two
omparisons  (Table  4).

We  feel  that  the  notable  differences  across  comparisons
re  even  more  compelling  based  on  our  method  of  patient
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Table  3  Demographic  characteristics  across  measures  of  success  (MCID  of  16.0  points  and  low  disability  at  discharge).

Variables  Met  16.0
point  change
in  Quick-DASH
n  =  118

Did  not  meet  16.0
point  change  in
Quick-DASH
n =  179

p  value  Discharge  score
of  ≤20  on  the
Quick-DASH
n  =  137

Discharge  score
of  >20  on  the
Quick-DASH
n  =  160

p  value

Age  72.82  (7.72)  73.11  (6.42)  0.73  72.59  (6.45)  73.35  (7.13)  0.33

Sex 0.11  0.04
Female 75  97  71  101
Male 43  82  66  59

Body mass  index  (BMI) 28.82  (6.71) 29.10  (6.50) 0.72 28.83  (6.47) 29.12  (6.76) 0.71

Diagnosis (ICD) 0.17 0.55
Bursa  and  tendon  disorders
(726.10)

52  88  63  77

Calcifying  tendinitis  (726.11)  1  1  1  0
Unspecified  shoulder  lesions
(727.19)

1  8  4  5

Complete  rupture  of  rotator
cuff  (272.61)

26  47  22  33

Rotator cuff  (capsule)  sprain
(840.40)

38  69  47  45

Baseline MCS  of  VR-12  42.09  (6.02)  42.32  (5.74)  0.40  43.42  (4.94)  41.81  (6.45)  <0.01
Baseline PCS  of  VR-12  37.38  (5.36)  38.38  (6.07)  0.15  38.64  (5.28)  37.43  (6.20)  0.07
Initial Quick-DASH  44.81  (16.60)  36.01  (16.05)  <0.01  31.12  (12.63)  46.69  (16.64)  <0.01
Total visits  13.59  (5.56)  14.34  (6.28)  0.29  13.59  (5.54)  14.42  (6.37)  0.23
Total days  in  care  138.56  (748.17)  96.55  (481.88)  0.58  86.70  (507.67)  136.45  (675.28)  0.50
Total number  of  comorbidities  3.05  (2.06)  3.89  (2.63)  <0.01  3.02  (1.94)  4.01  (2.74)  <0.01
Household income  (USD)  64,324.00

(13,041.00)
63,876.00
(12,362.00)

0.77  64,342.82
(13.745,99)

63,825.17
(11,688.74)

0.73

Education  status  10.85  (3.77)  10.69  (3.91)  0.73  10.83  (3.93)  10.70  (3.80)  0.78

Categorical variables are expressed as number and continuous variables are expressed as mean (SD). ICD, International Diagnosis Code;
USD, American dollar; MCS, mental component score; PCS, physical component score; VR, veteran’s rand; DASH, The Disabilities of the
Arm, Shoulder and Hand questionnaire. Higher scores for DASH indicates more disability. Higher scores for VR-12 indicates higher level
of health.

Table  4  Two  by  two  table  reflecting  overlap  in  patients  meeting  both  definitions  of  success.

A.  MCID  of  8.0  point  change  in  Quick-DASH  and
discharge  score  of  ≤  20  on  the  Quick-DASH

Discharge  score  of  ≤  20
on  the  Quick-DASH

Discharge  score  of  >  20
on  the  Quick-DASH

Met  8.0  point  change  in  Quick-DASH  116a(39%)  72  (24%)
Did not  meet  8.0  point  change  in  Quick-DASH  21  (7%)  88b(30%)

B. MCID  of  16.0  point  change  in  Quick-DASH  and
discharge  score  of  ≤  20  on  the  Quick-DASH

Discharge  score  of  ≤  20
on  the  Quick-DASH

Discharge  score  of  »  20
on  the  Quick-DASH

Met  16.0  point  change  in  Quick-DASH 83a(28%)  35  (12%)
Did not  meet  16.0  point  change  in  Quick-DASH 54  (18%) 125b(42%)

MCID, minimal clinically important difference.
a Both met MCID.
b Both failed to meet MCID.

p
selection.  Rotator  cuff  related  shoulder  pain  is  more  com-
mon  in  the  older  people.11,19,20 Patient  age  may  increase  the

chance  of  having  concomitant  factors  (e.g.  degeneration,
decreased  vascularity,  full  thickness  rotator  cuff  tears)  that
increase  the  likelihood  of  undergoing  surgical  repair  and

g
d
w
t

resenting  re-tears  following  rotator  cuff  repair.38---42 We  tar-

eted  individuals  age  65  and  older  with  rotator  cuff  specific
isorders.  We  did  so  for  several  reasons,  one  being  that  we
ere  keen  to  homogenize  the  patient  population  to  a  ‘‘like

ype’’  category.  We  feel  that  this  subgroup  from  our  original
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ataset  of  1109  individuals  should  increase  the  likelihood  of
uccess  measures  identifying  a  similar  patient  phenotype.
evertheless,  we  observed  that  patient-related  findings
ictated  success  grouping.  We  also  observed  that  patients
ho  have  higher  initial  Quick-DASH  scores  (higher  disability)
nd  lower  number  of  comorbidities  are  more  likely  to  meet
oth  MCID  thresholds.  In  contrast,  patients  who  present

 better  health  quality,  lower  initial  Quick-DASH  scores
nd  lower  number  of  comorbidities  were  more  likely  to
resent  with  low  disability  at  discharge.  Indeed,  previous
tudies  have  indicated  that  patient  demographics  and
atient  baseline  status  can  significantly  influence  the  MCID
core.15,43

Our  results  are  particularly  important  for  the  healthcare
roviders,  policy  makers,  and  insurance  providers  in  light
f  today’s  environment  associated  with  financial  incentive
rograms  (i.e.  pay-for-performance).  Pay-for-performance
as  become  an  increasingly  common  central  strategy  in
he  drive  to  improve  health  care.22 This  program  provides
nancial  rewards  or  penalties  to  individual/group  health-
are  providers  or  institutions  according  to  their  performance
n  measures  of  quality.44 Reimbursing  based  on  the  MCID
r  threshold  score  may  mean  that  clinicians  will  cherry
ick  selected  patients  (or  potentially,  avoid  treating  them)
ased  on  baseline  criteria.  Selected  population  such  as
hose  with  chronic  pain/disorders  often  fail  to  improve  with
onventional  care  and  are  especially  vulnerable  to  pay-for-
erformance  caveats.23

Individual  healthcare  providers,  group  providers  and
nstitutions  should  be  aware  that  determining  whether  or
ot  a  patient  successfully  responded  to  treatment15 based
olely  on  a  defined  MCID  threshold  may  not  truly  represent

 patient’s  recovery  at  discharge.  Further,  the  MCID  may  be
ess  or  greater  (as  expected)  than  MDC  given  that  is  calcu-
ated  based  on  patient  response-anchored  method,  whereas
he  MCD  is  calculated  as  a  statistical  threshold  based  on
EM.15,45 Clinically,  MDC  alone  does  not  provide  informa-
ion  regarding  the  clinical  significance  of  minimal  amount  of
hange  that  is  free  of  random  variation  in  measurement.45

ne  should  especially  be  concerned  of  situations  where  the
CID  is  less  than  the  MDC;  the  change  associated  with  the
CID  is  not  substantial  enough  to  account  for  the  error

n  the  instrument.  Policy  makers  and  insurance  providers
hould  also  consider  and  incorporate  this  information  into
ealthcare  pay-for-performance  programs.  We  feel  and  oth-
rs  have  reported  that  a  discharge  Quick-DASH  score  of
20  is  holds  face  validity  and  represents  those  with  low
isability,34 but  to  our  knowledge,  it  is  not  commonly  used  in
linical  practice.  Our  results  suggest  that  this  measure,  at  a
inimum,  reasonably  captures  whether  a  treatment  results

n  meaningful  improvement.
To  our  knowledge,  this  is  the  first  study  to  examine  three

easures  of  success  to  capture  disability  improvement  in
lder  adults  with  a  diagnosis  of  rotator  cuff  disorder.  Our
ample  size  of  297  patients  allows  for  better  generalizations
ince  it  homogenized  subjects  into  similar  diagnostic  cate-
ories.  Our  results  should  be  viewed  within  the  limitations
f  our  study.  Slightly  over  thirty  individuals  had  baseline

uick-DASH  scores  that  were  less  than  20  points,  suggesting

ow  initial  disability.  However,  all  subjects  had  Quick-DASH
cores  of  16  or  greater,  allowing  all  to  theoretically  meet  the
roposed  MCID  scores.  Retrospective,  observational  registry
A.N.  Garcia  et  al.

tudies  can  only  study  associations  and  not  causality.46 In
ddition,  we  relied  on  multiple  clinicians  and  researchers,
or  the  accuracy  of  conduct  and  reporting  at  the  time  of
ocumentation.  Care  varied  among  participants  as  did  num-
er  of  visits  and  follow  up  (3---36  visits).  Pain  intensity  and
ome  other  psychosocial  variables  (e.g.  anxiety,  depression,
atastrophizing,  fear  of  movement)  data  and  long-term  fol-
ow  up  data  were  not  available.

onclusion

etermining  whether  a  patient  successfully  responded  to
reatment  based  solely  on  a  defined  MCID  threshold  may
ot  truly  represent  a  patient’s  disability  report  at  discharge.
hree  different  measures  of  ‘‘success’’  scores  identified
hree  very  different  populations  in  older  adults.  Scores  of
20  on  the  Quick-DASH  represent  low  levels  of  self-report
isability  at  discharge  and  can  be  a stable  clinical  mea-
ure  of  success  to  capture  whether  a  treatment  results  in
eaningful  improvement.
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