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Development	
  of	
  the	
  REACTS	
  study	
  questionnaire:	
  Reasoning	
  for	
  item	
  inclusion	
  	
  

	
  

Questions	
  were	
  chosen	
  to	
  capture	
  information	
  on	
  variables	
  that	
  might	
  be	
  expected	
  to	
  

influence	
  return	
  to	
  work	
  after	
  CTR.	
  	
  

Demographic	
  factors	
  	
  

General	
  demographic	
  information	
  was	
  requested	
  including	
  date	
  of	
  birth,	
  sex	
  and	
  hand	
  

dominance.	
  Other	
  studies	
  have	
  found	
  that	
  older	
  age	
  was	
  associated	
  with	
  poorer	
  work	
  

outcomes	
  after	
  CTR	
  [1,	
  2],	
  while	
  no	
  clear	
  sex	
  effect	
  has	
  been	
  shown	
  [3,	
  4].	
  Hand	
  dominance	
  

in	
  relation	
  to	
  side	
  of	
  surgery	
  is	
  rarely	
  reported	
  in	
  CTR	
  studies,	
  however,	
  surgery	
  to	
  the	
  non-­‐

dominant	
  hand	
  has	
  been	
  linked	
  to	
  quicker	
  and	
  more	
  complete	
  resolution	
  of	
  CTS	
  symptoms	
  

[5].	
  	
  

Carpal	
  tunnel	
  release	
  planning	
  

Information	
  was	
  collected	
  on	
  the	
  expected	
  date	
  of	
  CTR,	
  side	
  of	
  surgery,	
  availability	
  of	
  

occupational	
  health	
  services	
  and	
  the	
  patient’s	
  expectations	
  about	
  time	
  off	
  work	
  post-­‐

surgery.	
  Expected	
  duration	
  of	
  work	
  absence	
  has	
  been	
  identified	
  as	
  a	
  determinant	
  of	
  return	
  

to	
  work	
  time	
  in	
  previous	
  CTR	
  studies	
  [2,	
  6].	
  	
  

Occupational	
  factors	
  	
  

Participants	
  were	
  asked	
  to	
  list	
  their	
  main	
  occupation	
  and	
  the	
  industry	
  in	
  which	
  they	
  work	
  

(examples	
  were	
  provided	
  to	
  facilitate	
  the	
  response).	
  This	
  information	
  was	
  processed	
  using	
  

the	
  UK	
  Office	
  for	
  National	
  Statistics	
  Standard	
  Occupational	
  Classification	
  [7]	
  and	
  Computer	
  

Assisted	
  Structured	
  Coding	
  tool	
  (Cascot)	
  [8]	
  to	
  generate	
  manual	
  and	
  non-­‐manual	
  categories.	
  

Cases	
  where	
  the	
  coding	
  match	
  was	
  confirmed	
  as	
  less	
  than	
  64%	
  were	
  reviewed	
  by	
  the	
  lead	
  

researcher	
  and	
  coded	
  by	
  hand	
  [8].	
  This	
  was	
  checked	
  by	
  the	
  department	
  data	
  manager	
  and	
  

any	
  queries	
  resolved	
  through	
  discussion.	
  	
  

Participants	
  were	
  asked	
  to	
  categorise	
  their	
  employment	
  type	
  as:	
  employed	
  (permanent	
  

contract),	
  employed	
  (temporary/renewable	
  contract),	
  zero	
  hours	
  contract	
  and	
  self-­‐

employed.	
  Our	
  systematic	
  review	
  found	
  earlier	
  return	
  to	
  work	
  times	
  for	
  self-­‐employed	
  

individuals	
  compared	
  to	
  those	
  who	
  were	
  employed	
  [9];	
  but	
  this	
  was	
  only	
  investigated	
  in	
  two	
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studies	
  [10,	
  11].	
  The	
  additional	
  sub-­‐categories	
  for	
  employment	
  type	
  listed	
  above	
  and	
  a	
  

separate	
  question	
  about	
  sick-­‐pay	
  entitlement	
  were	
  included	
  to	
  allow	
  the	
  impact	
  of	
  work	
  

contract	
  type	
  to	
  be	
  explored	
  [12].	
  Participants	
  were	
  also	
  asked	
  how	
  many	
  hours	
  they	
  usually	
  

worked	
  each	
  week	
  and	
  over	
  how	
  many	
  days;	
  this	
  information	
  was	
  collected	
  for	
  the	
  

participant’s	
  main	
  job	
  and	
  any	
  other	
  routine	
  paid	
  work.	
  The	
  total	
  number	
  of	
  work	
  hours	
  per	
  

week	
  was	
  calculated	
  by	
  combining	
  the	
  hours	
  for	
  main	
  and	
  additional	
  jobs.	
  	
  

Occupational	
  activities	
  that	
  load	
  the	
  upper	
  limb	
  and	
  potential	
  work	
  stressors	
  were	
  asked	
  as	
  

a	
  series	
  of	
  yes/no	
  questions	
  following	
  the	
  format	
  of	
  a	
  recent	
  multi-­‐centre	
  RCT	
  exploring	
  

management	
  of	
  non-­‐specific	
  distal	
  arm	
  pain	
  [13].	
  These	
  questions	
  originated	
  in	
  the	
  Job	
  

Content	
  Questionnaire,	
  designed	
  to	
  assess	
  psychological	
  and	
  physical	
  aspects	
  of	
  work	
  [14].	
  

Activities	
  included:	
  computer	
  use,	
  tasks	
  involving	
  repeated	
  wrist/finger	
  movement,	
  holding	
  

vibrating	
  tools,	
  lifting	
  more	
  than	
  5	
  or	
  10kgs,	
  pushing/pulling	
  a	
  heavy	
  weight,	
  working	
  with	
  

the	
  neck	
  flexed	
  or	
  rotated,	
  and	
  driving.	
  Our	
  systematic	
  review	
  found	
  that	
  manual	
  workers	
  

took	
  longer	
  to	
  return	
  to	
  work	
  than	
  non-­‐manual	
  workers	
  [9]	
  and	
  these	
  questions	
  were	
  used	
  

to	
  determine	
  the	
  self-­‐reported	
  level	
  of	
  upper	
  limb	
  manual	
  activity	
  involved	
  in	
  each	
  

participant’s	
  job.	
  	
  

Potential	
  psychosocial	
  work	
  stressors	
  were	
  also	
  assessed.	
  These	
  included	
  piecemeal	
  work,	
  

activity	
  targets	
  and	
  bonuses,	
  and	
  tight	
  deadlines.	
  As	
  the	
  first	
  three	
  items	
  all	
  concerned	
  

payment	
  for	
  results,	
  these	
  were	
  combined	
  for	
  the	
  analyses.	
  Participants	
  were	
  also	
  asked	
  

whether	
  they	
  found	
  their	
  main	
  job	
  demanding	
  on	
  their	
  hands/wrist	
  and	
  whether	
  their	
  

boss/colleagues	
  were	
  supportive.	
  Both	
  questions	
  were	
  scored	
  on	
  a	
  0-­‐10	
  scale	
  as	
  reported	
  

previously	
  in	
  a	
  study	
  of	
  sick	
  leave	
  duration	
  after	
  endoscopic	
  CTR	
  [15].	
  These	
  were	
  

dichotomised	
  as	
  supportive	
  (7-­‐10)	
  and	
  neutral/unsupportive	
  (0-­‐6).	
  A	
  question	
  about	
  general	
  

job	
  satisfaction	
  was	
  also	
  included	
  later	
  in	
  this	
  section	
  of	
  the	
  questionnaire,	
  with	
  the	
  Likert	
  

response	
  options:	
  very	
  satisfied,	
  satisfied/fairly	
  satisfied,	
  dissatisfied	
  and	
  very	
  dissatisfied	
  

[15,	
  16].	
  The	
  last	
  two	
  options	
  were	
  condensed	
  to	
  give	
  three	
  categories	
  for	
  the	
  analyses.	
  

To	
  assess	
  self-­‐reported	
  work	
  function,	
  participants	
  were	
  asked	
  to	
  complete	
  the	
  work	
  

performance	
  section	
  of	
  the	
  Michigan	
  Hand	
  Questionnaire	
  (MHQ)	
  [17].	
  This	
  patient	
  reported	
  

outcome	
  measure	
  is	
  frequently	
  used	
  in	
  upper	
  limb	
  clinical	
  practice	
  and	
  research	
  and	
  has	
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been	
  validated	
  for	
  use	
  with	
  CTS	
  and	
  CTR	
  populations	
  [18].	
  Permission	
  was	
  granted	
  for	
  the	
  

MHQ	
  to	
  be	
  used	
  in	
  the	
  study.	
  The	
  questionnaire	
  asked	
  participants	
  to	
  recall	
  how	
  much	
  

difficulty	
  they	
  had	
  with	
  general	
  work	
  tasks	
  over	
  the	
  past	
  four	
  weeks	
  in	
  relation	
  to	
  problems	
  

with	
  their	
  hands/wrists,	
  for	
  example:	
  needing	
  to	
  shorten	
  their	
  working	
  day,	
  taking	
  longer	
  to	
  

complete	
  tasks	
  or	
  needing	
  to	
  take	
  breaks.	
  Using	
  the	
  standard	
  scoring,	
  each	
  question	
  was	
  

completed	
  on	
  a	
  Likert	
  scale	
  of:	
  always,	
  often,	
  sometimes,	
  rarely	
  and	
  never,	
  and	
  combined	
  to	
  

give	
  a	
  score	
  from	
  0-­‐100,	
  with	
  100	
  representing	
  no	
  problems	
  with	
  work	
  functioning	
  [19].	
  

Participants	
  were	
  also	
  asked	
  whether	
  they	
  had	
  taken	
  any	
  periods	
  of	
  sickness	
  absence	
  from	
  

work	
  over	
  the	
  previous	
  four	
  weeks,	
  both	
  related	
  to	
  the	
  hand/wrist	
  problem,	
  or	
  for	
  any	
  

other	
  problem.	
  

General	
  health	
  

Seven	
  general	
  health	
  questions	
  were	
  included	
  to	
  capture	
  information	
  on	
  comorbidities,	
  

physical	
  and	
  mental	
  health	
  and	
  somatisation.	
  Self-­‐reported	
  health	
  was	
  assessed	
  using	
  the	
  

first	
  SF-­‐36	
  question:	
  In	
  general,	
  would	
  you	
  say	
  your	
  health	
  is	
  –	
  excellent,	
  very	
  good,	
  good,	
  

fair,	
  poor	
  [20].	
  This	
  was	
  taken	
  from	
  the	
  original	
  SF-­‐36	
  version,	
  which	
  is	
  free	
  from	
  licence	
  

charges	
  and	
  was	
  dichotomised	
  as	
  excellent/very	
  good/good	
  and	
  fair/poor	
  for	
  the	
  analyses.	
  	
  

Participants	
  were	
  asked	
  their	
  height	
  and	
  weight	
  to	
  enable	
  the	
  calculation	
  of	
  BMI	
  (body	
  mass	
  

index;	
  weight	
  in	
  kilograms/height	
  in	
  metres	
  squared).	
  This	
  was	
  categorised	
  using	
  standard	
  

WHO	
  classification:	
  underweight	
  (BMI	
  <18.5),	
  normal	
  weight	
  (BMI	
  18.5-­‐24.9),	
  overweight	
  

(BMI	
  25.0-­‐29.9)	
  and	
  obese	
  (BMI	
  ≥30.0)	
  [21].	
  Smoking	
  status	
  was	
  categorised	
  as	
  those	
  who	
  

have	
  never	
  smoked	
  regularly,	
  those	
  who	
  have	
  smoked	
  in	
  the	
  past	
  and	
  those	
  who	
  regularly	
  

smoke,	
  with	
  the	
  latter	
  two	
  categories	
  combined	
  for	
  the	
  analyses.	
  Previous	
  studies	
  have	
  

found	
  that	
  obesity	
  (BMI	
  ≥30)	
  was	
  linked	
  to	
  poorer	
  work	
  outcomes	
  [1]	
  and	
  smoking	
  was	
  

linked	
  to	
  poorer	
  clinical	
  outcomes	
  after	
  CTR	
  [22].	
  	
  

A	
  list	
  of	
  common	
  health	
  problems	
  and	
  their	
  impact	
  on	
  general	
  activities	
  was	
  assessed	
  using	
  

the	
  Self-­‐Administered	
  Comorbidity	
  Questionnaire	
  [23].	
  Participants	
  were	
  asked	
  first	
  to	
  

select	
  whether	
  they	
  have	
  any	
  of	
  the	
  14	
  medical	
  conditions	
  and	
  if	
  so	
  whether	
  this	
  limited	
  

their	
  activities.	
  All	
  medical	
  conditions	
  were	
  worded	
  in	
  an	
  accessible	
  format,	
  as	
  evaluated	
  by	
  

the	
  patient	
  advisory	
  group.	
  Responses	
  were	
  analysed	
  as	
  the	
  number	
  of	
  comorbidities	
  and	
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the	
  number	
  of	
  disabling	
  comorbidities	
  using	
  the	
  scale:	
  0,	
  1,	
  ≥2.	
  Mental	
  health	
  was	
  assessed	
  

using	
  the	
  mental	
  health	
  and	
  vitality	
  questions	
  from	
  the	
  licence-­‐free	
  version	
  of	
  the	
  SF-­‐36	
  

[20].	
  One	
  modification	
  was	
  made	
  to	
  change	
  the	
  wording	
  of	
  the	
  question	
  ‘Did	
  you	
  feel	
  full	
  of	
  

pep?’	
  to	
  ‘Did	
  you	
  feel	
  full	
  of	
  get-­‐up-­‐and-­‐go?’	
  for	
  the	
  UK	
  rather	
  than	
  US	
  setting.	
  The	
  

questions	
  were	
  used	
  to	
  calculate	
  the	
  summary	
  score	
  from	
  0-­‐100	
  (where	
  100	
  represents	
  no	
  

disability).	
  	
  

Somatisation	
  was	
  assessed	
  using	
  a	
  subset	
  of	
  five	
  questions	
  from	
  the	
  Four-­‐Dimensional	
  

Symptom	
  Questionnaire	
  [24]	
  as	
  previously	
  reported	
  in	
  UK	
  cohort	
  studies	
  of	
  health	
  and	
  

employment	
  [25]	
  and	
  upper	
  limb	
  pain	
  in	
  primary	
  care	
  [26].	
  The	
  number	
  of	
  symptoms	
  that	
  

were	
  rated	
  by	
  the	
  participant	
  as	
  at	
  least	
  moderately	
  distressing	
  were	
  used	
  to	
  create	
  the	
  

analysis	
  categories	
  of:	
  0,	
  1,	
  ≥2	
  symptoms.	
  	
  

Hand	
  and	
  wrist	
  symptoms	
  and	
  function	
  

Katz	
  &	
  Stirrat	
  hand	
  diagrams	
  were	
  included	
  for	
  the	
  participants	
  to	
  indicate	
  where	
  on	
  their	
  

hand(s)	
  they	
  experience	
  pain	
  and/or	
  tingling	
  and	
  numbness	
  [27].	
  This	
  self-­‐administered	
  tool	
  

can	
  be	
  used	
  clinically	
  as	
  part	
  of	
  the	
  CTS	
  diagnosis	
  process	
  using	
  the	
  scoring	
  system	
  modified	
  

by	
  Calfee	
  et	
  al.	
  [28].	
  A	
  question	
  on	
  symptom	
  duration	
  was	
  also	
  included	
  and	
  categorised	
  as	
  

less	
  than	
  3	
  months,	
  3-­‐6	
  months,	
  6-­‐12	
  months	
  and	
  more	
  than	
  a	
  year.	
  This	
  was	
  dichotomised	
  

to	
  ≤1	
  year	
  and	
  >1	
  year	
  for	
  analysis.	
  All	
  participants	
  were	
  expected	
  to	
  have	
  clinically	
  

diagnosed	
  CTS	
  as	
  they	
  were	
  undergoing	
  CTR,	
  but	
  participants	
  were	
  asked	
  to	
  answer	
  for	
  both	
  

hands,	
  so	
  that	
  symptoms	
  in	
  the	
  non-­‐operated	
  hand	
  were	
  also	
  assessed.	
  This	
  was	
  used	
  to	
  

define	
  bilateral	
  or	
  unilateral	
  symptoms.	
  Hand	
  diagram	
  scores	
  were	
  dichotomised	
  according	
  

to	
  a	
  stringent	
  definition	
  of	
  CTS	
  (classic	
  and	
  probable)	
  and	
  unlikely	
  CTS	
  (possible	
  and	
  

unlikely).	
  	
  

The	
  CTS-­‐6	
  questionnaire	
  was	
  included	
  to	
  assess	
  the	
  severity	
  of	
  CTS	
  symptoms	
  [29].	
  This	
  tool	
  

is	
  a	
  shorter	
  version	
  of	
  the	
  Boston	
  Carpal	
  Tunnel	
  Questionnaire	
  [30]	
  and	
  has	
  been	
  assessed	
  

for	
  use	
  pre-­‐	
  and	
  post	
  CTR	
  surgery.	
  The	
  six	
  questions	
  explore	
  the	
  severity	
  of	
  pain	
  and	
  

numbness,	
  whether	
  this	
  occurs	
  during	
  the	
  daytime	
  or	
  at	
  night,	
  and	
  whether	
  this	
  wakes	
  the	
  

individual.	
  Participants	
  were	
  asked	
  to	
  complete	
  these	
  questions	
  separately	
  for	
  each	
  hand	
  

using	
  a	
  5-­‐point	
  Likert	
  scale.	
  Using	
  the	
  standard	
  scoring	
  criteria,	
  responses	
  for	
  each	
  item	
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were	
  combined	
  to	
  give	
  a	
  mean	
  score	
  ranging	
  from	
  1-­‐5,	
  with	
  5	
  representing	
  the	
  highest	
  

severity	
  of	
  symptoms.	
  If	
  one	
  response	
  was	
  missing	
  (per	
  hand)	
  this	
  was	
  imputed	
  using	
  the	
  

mean	
  score	
  of	
  the	
  remaining	
  responses	
  [29].	
  	
  

Hand	
  function	
  was	
  assessed	
  using	
  the	
  MHQ	
  sub-­‐sections	
  on	
  unilateral	
  hand	
  function	
  (asked	
  

for	
  each	
  hand),	
  satisfaction	
  with	
  hand	
  function	
  (asked	
  for	
  each	
  hand),	
  and	
  ability	
  to	
  perform	
  

unilateral	
  and	
  bilateral	
  activities	
  of	
  daily	
  living	
  (ADLs)	
  [17].	
  The	
  MHQ	
  summary	
  question	
  

relating	
  to	
  the	
  level	
  of	
  satisfaction	
  with	
  the	
  appearance	
  of	
  each	
  hand	
  was	
  also	
  included.	
  All	
  

questions	
  were	
  scored	
  on	
  the	
  5-­‐point	
  Likert	
  scales	
  provided	
  and	
  used	
  the	
  standard	
  wording	
  

and	
  scoring	
  to	
  enable	
  comparison	
  with	
  other	
  study	
  populations.	
  Possible	
  scores	
  for	
  each	
  

sub-­‐section	
  range	
  from	
  1-­‐100,	
  with	
  100	
  representing	
  no	
  problems	
  or	
  the	
  highest	
  level	
  of	
  

satisfaction.	
  Missing	
  data	
  were	
  imputed	
  according	
  to	
  the	
  MHQ	
  guidelines,	
  which	
  allow	
  the	
  

scale	
  to	
  be	
  calculated	
  if	
  more	
  than	
  50%	
  of	
  the	
  questions	
  for	
  each	
  sub-­‐section	
  have	
  been	
  

completed	
  [19].	
  	
  

Health	
  beliefs	
  

The	
  remaining	
  questions	
  related	
  to	
  health	
  beliefs.	
  Beliefs	
  about	
  the	
  cause	
  of	
  symptoms	
  and	
  

likely	
  prognosis	
  have	
  been	
  identified	
  as	
  key	
  themes	
  in	
  health-­‐seeking	
  behaviour	
  for	
  CTS	
  [31]	
  

and	
  upper	
  limb	
  pain	
  [26],	
  and	
  blaming	
  oneself	
  for	
  the	
  hand	
  problem	
  has	
  been	
  associated	
  

with	
  long	
  durations	
  of	
  sick	
  leave	
  after	
  endoscopic	
  CTR	
  [15].	
  The	
  participant’s	
  expectations	
  

for	
  being	
  able	
  to	
  use	
  the	
  affected	
  hand	
  normally	
  within	
  3	
  months	
  of	
  surgery,	
  fear	
  of	
  long-­‐

term	
  hand	
  problems,	
  blaming	
  oneself	
  for	
  the	
  hand	
  problem	
  and	
  the	
  perceived	
  level	
  of	
  

support	
  available	
  from	
  friends	
  and	
  family	
  were	
  assessed.	
  Responses	
  were	
  rated	
  on	
  a	
  0-­‐10	
  

scale	
  as	
  reported	
  by	
  Hansen	
  et	
  al.	
  [15].	
  All	
  responses	
  were	
  converted	
  to	
  a	
  unidirectional	
  

scale	
  with	
  10	
  being	
  the	
  best	
  outcome,	
  and	
  were	
  dichotomised	
  as	
  neutral/negative	
  response	
  

0-­‐6	
  and	
  positive	
  response	
  7-­‐10.	
  	
  

Participants	
  were	
  also	
  asked	
  to	
  agree/disagree	
  (via	
  a	
  5-­‐point	
  Likert	
  scale)	
  with	
  a	
  series	
  of	
  

seven	
  questions	
  about	
  the	
  believed	
  cause	
  of	
  their	
  symptoms.	
  Using	
  previously	
  reported	
  

methods,	
  the	
  responses	
  were	
  dichotomised	
  to	
  those	
  who	
  agreed	
  (agree/strongly	
  agree)	
  and	
  

those	
  who	
  did	
  not	
  agree	
  (neither	
  agree	
  nor	
  disagree/disagree/disagree	
  strongly)	
  with	
  each	
  

statement	
  [26].	
  The	
  first	
  two	
  questions	
  were	
  combined	
  to	
  generate	
  six	
  items:	
  1)	
  I	
  think	
  I	
  was	
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born	
  with	
  a	
  weakness	
  in	
  this	
  part	
  of	
  my	
  body/problems	
  like	
  this	
  run	
  in	
  my	
  family;	
  2)	
  my	
  

problem	
  was	
  caused	
  by	
  work;	
  3)	
  my	
  problem	
  probably	
  wasn’t	
  caused	
  by	
  work,	
  but	
  work	
  

made	
  it	
  worse;	
  4)	
  I	
  have	
  a	
  lot	
  of	
  stress	
  in	
  my	
  life	
  and	
  that	
  has	
  made	
  my	
  problem	
  a	
  lot	
  worse;	
  

5)	
  a	
  lack	
  of	
  exercise	
  probably	
  contributed	
  to	
  my	
  problem;	
  6)	
  as	
  you	
  get	
  older,	
  parts	
  of	
  the	
  

body	
  wear	
  out	
  and	
  problems	
  like	
  mine	
  are	
  likely	
  [26].	
  	
  

Finally,	
  the	
  abbreviated	
  Pain	
  Catastrophizing	
  Scale	
  was	
  included,	
  which	
  provides	
  insight	
  

about	
  the	
  participant’s	
  pain	
  beliefs	
  [32].	
  Responses	
  were	
  dichotomised	
  to	
  those	
  who	
  

reported	
  catastrophising	
  pain	
  thoughts	
  and	
  feelings	
  to	
  at	
  least	
  a	
  moderate	
  degree	
  in	
  

response	
  to	
  all	
  questions,	
  and	
  those	
  who	
  did	
  not.	
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