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Abstract
Purpose:  This  study  describes  the  design  and  application  of  a  range  of  online  clinical  vignettes
for measuring  the  impact  of  Continuing  Education  and  Training  (CET)  and  identifying  unwar-
ranted variation  in  optometric  decision-making  concerning  referrals  to  secondary  care.
Methods: Twenty  computerised  vignettes  were  developed  to  assess  clinical  and  referral  mana-
gement decisions  taken  in  primary  care  optometry.  The  online  system  was  specifically  designed
to present  vignettes  (ten  pre-CET  and  ten  post-CET)  that  avoided  prompting  correct  answers.
The main  study  group  was  qualified  optometrists  (N  =  31)  who  chose  any  CET  options  available
to United  Kingdom  optometrists  over  six  months.  Participants  submitted  a  record  of  the  CET
undertaken,  which  was  compared  with  an  anonymised  General  Optical  Council  (GOC)  reference
sample. The  vignettes  were  also  completed  by  newly-qualified  (N  =  18)  and  pre-registration
(N =  11)  groups.
Results:  CET  had  no  significant  correlation  (p  =  0.37)  with  improvement  in  optometric  clini-
cal decision-making  and  referral  practice  (qualified  group).  Selection  bias  affected  this  group

who had  more  CET  points  (p  =  0.008)  and  peer  discussion  points  (p  =  0.003)  than  the  GOC  refe-
rence sample.  Results  were  indicative  due  to  small  sample  sizes.  Newly-qualified  practitioners
were significantly  more  likely  to  refer  than  the  qualified  group  (p  =  0.004).  Number  of  referrals
decreased  with  time  since  qualification  (p  =  0.006).
∗ Corresponding author at: Institute of Optometry, 56-62 Newington Causeway, London SE1 6DS, UK.
E-mail address: david.parkins@nhs.net (D.J. Parkins).
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Conclusion:  Computerised  vignettes  are  a  useful  tool  for  comparing  referral  decisions  between
groups. Recruiting  clinicians  for  time-consuming  vignette  studies  is  challenging.  Strategies  to
reduce unwarranted  variation  in  optometry,  including  support  for  newly-qualified  optometrists,
require  further  investigation.
©  2020  Spanish  General  Council  of  Optometry.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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n  many  countries,  optometrists  are  increasingly  viewed
s  the  main  providers  of  primary  eye  care.  For  exam-
le,  in  the  United  Kingdom  (UK),  optometrists  are  the
ain  originators  of  referrals  to  hospital  eye  services.1

n  the  UK,  optometrists  can  only  practise  if  they  are  in
raining  (under  supervision)  or  are  registered  with  the  Gen-
ral  Optical  Council  (GOC).2 After  university  before  GOC
egistration,  a  period  of  pre-registration  training  is  under-
aken  working  as  an  optometrist  under  supervision.  After
OC  registration,  some  optometrists  choose  to  take  addi-
ional  post-registration  training  leading  to  a  qualification
n  independent  prescribing,  allowing  them  to  prescribe
edications  where  necessary.3,4 Other  optometric  higher
ualifications  are  available.5

It  is  therefore  desirable  to  monitor  the  range  and  quality
f  clinical  practice  provided  by  optometrists  and,  in  particu-
ar,  a  crucial  patient  management  problem:  decision-making
oncerning  referrals.  However,  measuring  clinical  practice
nd  determining  appropriateness  of  referrals  can  be  chal-
enging.

Written  methods  have  been  used  to  assess  clinical
ecision-making;  e.g.  case  based  multiple  choice  questions
MCQs),  and  patient  management  problems.  These  methods
uffer  from  validity  and  reliability  issues,  particularly  scor-
ng  and  consistency  of  performance  across  cases.6 Both  MCQs
nd  patient  management  problems  introduce  a  prompting
ffect  when  the  participant  is  asked  to  choose  from  a  list  of
ptions.  One  aim  of  our  study  was  to  design  an  online  pre-
entation  that  minimised  the  prompting  effect  associated
ith  lists.

Vignettes  are  designed  to  simulate  medical  conditions
o  evaluate  skills  and  measure  clinical  practice.7,8 The  use
f  vignettes  for  measuring  clinical  practice  is  a  relatively
ew  concept  for  primary  care  optometry.  Other  approaches
hat  have  been  used  to  assess  clinical  practice  and  the
ontent  of  optometric  consultations  include  record  abstrac-
ion  and  standardised  patients  (SPs)9,10 (trained  actors  who
ttend  appointments  unannounced).  A  review  of  these
echniques  recommended  SPs  as  the  reference  or  ‘gold’
tandard  approach,  but  suggested  vignettes  could  provide
seful  data,  especially  if  computerised.  However,  there  are
imitations  to  all  these  methods,  including  selection  bias
only  more  confident  practitioners  or  those  who  believe

hey  are  practising  to  a  high  level  may  choose  to  partici-
ate)  and  the  influence  of  the  Hawthorne  effect  (improved
ehaviour  when  observed).8,10 Comparison  between  record
bstraction,  clinical  vignettes  and  SPs  has  been  conducted
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or  three  optometric  presentations  (symptoms  of  migraine-
ype  headache,  recent  difficulty  with  near  vision  in  a
atient  ‘at  risk’  of  glaucoma  and  recent  onset  of  flash-
ng  lights  in  one  eye).11 It  was  concluded  that  clinical
ecords  tend  to  under-estimate  the  actual  care  provided,
hile  vignette  scores  over-estimate  clinical  performance.
ignettes  prove  particularly  useful  for  comparing  different
roups  of  practitioners.7 Studies  using  vignettes  are  starting
o  provide  comparative  data  on  diagnostic  clinical  deci-
ions;  e.g.  between  optometrists  and  ophthalmologists  using
mages  of  wet  age-related  macular  degeneration  lesions12,13

nd  measuring  the  impact  of  optical  coherence  tomogra-
hy  in  primary  care.14,15 In  this  study,  vignettes  had  the
dvantage  of  being  a  cost-effective  way  of  assessing  clinical
ractice  across  a  variety  of  settings.

Reducing  unwarranted  variation  in  referrals  may  save
esources  if  unnecessary  referrals  are  avoided  and  may
mprove  quality  of  care.  Variation  in  referrals  by  General
edical  Practitioners  (GP)  has  been  demonstrated.16 Whilst
ot  specific  to  referrals,  variation  has  been  observed  in  opto-
etric  practice  which  ‘highlighted  substantial  differences
etween  different  practitioners  in  the  duration  and  depth
f  their  clinical  investigations’17 and  that  ‘there  is  no  such
hing  as  a ‘standard  sight  test’.18 While  variation  in  mana-
ement  in  glaucoma  and  diabetic  eye  care  has  been  found
y  record  abstraction,  capturing  referral  data  by  record
bstraction  is  challenging.19

evelopment of computerised vignettes

he  first  stage  in  the  planning  of  the  study  was  to  develop
 vignette  clinical  decision-making  and  referral  framework
or  managing  risk  and  uncertainty  in  primary  care  optom-
try  (Fig.  1).  This  modelling  process  was  informed  by  a
ritical  review  of  the  variation  in  GP  referral  decisions.20

lthough  an  older  reference,  this  review  captured  factors
or  variation  in  GP  referrals  which  can  equally  be  applied  to
ontemporary  primary  care  optometrists.  However,  whilst
here  are  data  on  the  variation  in  GP  referral  quality  and
ate,21 similar  data  for  optometric  referrals  are  sparse.
n  designing  hypothetical  clinical  scenarios,  several  fac-
ors  needed  to  be  considered.  First,  the  primary  binary
utcome  of  referral  or  no  referral.  Each  option  could  be
odified  by  secondary  factors.  For  example,  a  decision  not

o  refer  could  be  mitigated  by  arranging  a  sooner  than

sual  follow-up.  A  decision  to  refer  could  require  the  sec-
ndary  outcomes  of  deciding  on  the  urgency  and  route  of
eferral  (e.g.,  routine  or  fast-track  suspect  wet  age-related
acular  degeneration).  Additionally,  each  vignette  could  be

7
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ig.  1  A  vignette  clinical  decision-making  and  referral  framew
referral improvement  loop  in  red).

lassified  as  either  ‘definite’  or  ‘grey’  (uncertain).  In  a  def-
nite  case,  it  would  be  clear  to  any  reasonably  competent
ptometrist  whether  the  patient  should  be  referred.  In  a
rey  case,  the  decision  of  whether  to  refer  is  less  certain
nd  it  could  be  possible  to  make  a  reasonable  argument  for
ither  option.

A wide  range  of  practitioner,  patient  and  practice
haracteristics  may  be  involved  when  optometrists  are  con-
emplating  their  referral  management  decisions.  Decisions
hould  be  influenced  by  clinical  and  professional  guidance,22

upported  by  Continuing  Education  and  Training  (CET)/  Con-
inuing  Professional  Development  undertaken.  Having  an
ccurate  or  confirmed  diagnosis  may  not  be  the  deciding
actor,  and  the  decision  to  ‘refer’  or  ‘not  refer’  may  depend
n  how  the  practitioner  is  contracted,  local  services  and
amiliarity  with  these,  how  the  practitioner  manages  risk
nd  perceived  uncertainty,  and  how  they  cope  with  the
ime  pressures  of  daily  practice.  Shared  decision-making
etween  patient  and  optometrist,  and  the  influence  of  easy
nd  unhindered  referral  access  to  Hospital  Eye  Services  were
ot  investigated.

Detailed  information  on  UK  context,  CET,  expert  panel
coring,  the  pilot  study,  final  website  design,  and  the  recruit-
ent  and  communication  plan  can  be  found  in  the  Appendix.

ignette  development

wenty  vignettes  were  designed  to  assess  clinical  and  refer-
al  decision-making  for  various  presenting  eye  histories  and
ymptoms.  These  were  chosen  to  reflect  the  workload  of
n  optometrist  working  in  primary  care.  Each  set  of  ten
ignettes  covered  the  following  topics:  cataract  (1),  glau-
oma  (2),  retina  (2),  cornea  (1),  contact  lens  (1),  anterior
ye  (1),  refractive  error  (1)  and  orthoptics  (1).  Each  set
ncluded  three  scenarios  where  the  outcome  was  a  def-
nite  referral,  three  scenarios  where  the  outcome  was  a

efinite  non-referral  and  four  scenarios  where  the  refer-
al  decision  was  ’grey’  (uncertain).  The  development  of  all
wenty  vignettes  was  an  iterative  process  involving  input
rom  the  research  team,  website  designer  and  an  expert
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or  managing  risk  and  uncertainty  within  primary  care  optometry

anel  of  three  ophthalmologists  (two  hospital  consultants
nd  one  registrar)  and  three  optometrists  (each  over  10
ears  in  practice  and  experienced  in  primary  eye  care  ser-
ices).  Initial  designs  using  case-specific  actions/  test  results
e.g.  Goldmann/  Perkins  applanation  tonometry)  and  case-
pecific  management  options  proved  too  unstructured  for
oftware  design.  Therefore,  a  vignette  structure  contain-
ng  all  potential  tests  and  management  options  (appropriate
or  all  twenty  vignettes)  was  constructed.  Test  results  were
opulated  even  when  a  test  was  considered  superfluous;
owever,  if  a  test  was  considered  totally  inappropriate,  the
articipant  was  advised  that  the  test  was  not  clinically  nec-
ssary.

ebsite  and  online  presentation

he  development  of  the  website  and  vignette  software
esign  was  an  iterative  process.  The  software  was  designed
o  take  participants  through  a  series  of  decision  steps
Table  1)  asking  them  to  specify  what  they  would  do  next.
his  was  considered  an  optimal  approach  to  avoid  the
rompting  effect  of  choosing  from  a  list.  The  system  held

 database  of  letter  strings  which  could  be  recognised,  with
n  option  of  saying  ‘Sorry,  I  don’t  recognise  that.  Please
se  a different  phrase  to  describe  the  test  you  would  do
ext’.  The  content  on  view  to  the  participant  was  devel-
ped  and  expanded  as  more  tests  were  selected  and  their
esults  presented  (Appendix:  Figures  A.2,  A.3).

The  question  ‘What  test  would  you  do  next  or  would
ou  now  make  a  management  decision?’  was  changed  after
he  third  decision  (long  before  most  respondents  finished
he  scenario)  in  order  not  to  prompt  a  management  deci-
ion  later  in  the  vignette.  When  participants  considered
hat  they  had  collected  enough  information  from  the  tests
elected,  they  were  asked  to  make  their  management  deci-
ion  (Table  2).
The  web  application  was  built  using  the  Microsoft.
ET  framework,  underpinned  by  a  Microsoft  SQL  Server
atabase.  It  was  hosted  using  commercial  off-the-shelf  web
osting  wrapped  by  a  dedicated  domain  name.  This  enabled

8
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Table  1  Vignette  decision  steps.

Decision  steps

1  Symptoms  and  any  other  relevant  history/family
history  information  are  presented.

2 Participant  is  asked:  ‘What  test  would  you  start
with?’ (e.g.,  vision,  history  and  symptoms).

3 The  test  is  entered  and  recognised;  the  system
informs  the  participant  of  the  result  of  that  test.

4 Participant  is  asked  ‘What  test  would  you  do
next?’  and  follows  the  same  procedure  as  in  Step
3. Each  result  is  added  to  a  list  of  previous
decisions.

5 Step  4  is  repeated,  with  the  set  of  test  results
building  up  above  the  dialogue  boxes.

6 Following  the  third  decision,  the  question  is
modified  to  ‘What  test  would  you  do  next  or
would  you  now  make  a  management  decision?’  to
allow  for  a  management  decision  once  a
reasonable  clinical  picture  has  emerged.

7 Participant  makes  a  management  decision;  a  list
of management  options  is  provided  (with  the
advice ‘tick  all  that  apply’).

Table  2  Management  options  and  definitions.

Management  options  and  definitions

1  Refer  urgently  (applied  to  same  day  or  within  one
week).

2 Refer  routinely  (expected  waiting  time  up  to  13
weeks).

3 Refer  to  GP  (e.g.,  letter  of  information  or  request
for blood  test);  but  with  recommendation  to  GP
not to  refer  to  ophthalmology.

4 Information  to  GP  (No  action  required).
5 Monitor/manage  (e.g.,  recommend

chloramphenicol  or  artificial  tears).
6 Give  advice  (e.g.,  floaters  and  flashes  leaflet,

Amsler  chart).
7 Recall  in  less  than  one  year.
8 Recall  in  one  year.
9 Routine  recall  in  two  years.
10  Recommend  new  prescription.
11 No  change  in  prescription  (no  clinically  significant

need  for  change  in  spectacles).
12 No  prescription.
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prior  to  taking  the  final  assessment  (Objective  Structured
13 Other:  please  complete  free  text  box.

articipants  to  access  the  website  with  ease.  The  web  appli-
ation  and  data  were  secured  using  AES256  encryption.
ndustry  standard  methods  were  used  to  implement  an  intu-
tive  and  easy  to  follow  user  experience.  A  fundamental
equirement  for  the  user  experience  was  to  enable  a series
f  questions  to  be  presented  within  each  scenario  without
iving  the  participant  any  clues  to  the  preferred  answer
r  next  steps.  Participants  entered  the  test  they  would  do

ext  using  their  own  words;  the  program  then  presented
he  test  that  it  believed  the  participant  had  selected  and
sked  the  participant  to  confirm  the  entry  was  correct.  Once

C
a
i

34
4  (2021)  346---354

onfirmed,  the  entry  could  not  be  undone.  This  prevented
articipants  from  entering  several  different  options  to  tease
ut  the  correct  answer.  A  key  feature  added  following  pilot
eedback  on  the  vignettes  was  to  allow  participants  to  add
urther  tests  after  a  management  decision.  This  approach
as  supported  by  qualitative  research  which  found  that
ptometrists  do  not  wait  until  the  end  of  the  examination
o  consider  management  options  but  formulate  and  contin-
ously  modify  a  working  diagnosis  and  possible  management
hroughout  the  eye  examination.23

Development  of  vignette  content  and  software,  and  their
ubsequent  refinement  required  careful  planning.  It  was
ound  to  be  crucial  to  seek  expert  advice,  employ  careful
iloting,  and  respond  to  pilot  feedback  (Appendix:  Table
.2).  In  terms  of  design,  vignette  content  and  software  are

nterconnected,  so  when  changes  were  made  in  one,  the
mpact  on  the  other  was  always  considered.

ethods

ll  participants  completed  a  questionnaire  to  capture  data
n  time  since  qualification,  higher  qualifications,  main  work-
lace  (independent,  small  or  large  multiple  practice)  and
eekly  workload  (days  worked  per  week,  and  total  number
f  eye  examinations  undertaken  per  week).  The  vignettes
ere  first  applied  to  a  group  of  qualified  optometrists

QOs).  Details  of  the  study  were  publicised  to  the  profession
hrough  various  media24 and  consenting  practitioners  were
sked  to  complete  ten  vignettes  (set  A,  pre-CET)  and  then
nother  ten  vignettes  (set  B,  post-CET).  Between  the  two
ets  of  vignettes  was  a  six-month  period  during  which  parti-
ipants  gained  CET  points  from  undertaking  CET  approved
vents  or  courses  of  their  choice.  Participants  were  free
as  are  all  UK  optometrists)  to  choose  whatever  CET  they
ished,  including  the  option  of  not  undertaking  any  CET

n  the  six-month  period.  As  the  current  three-year  GOC
ET  cycle  was  coming  to  a  conclusion,  participants  submit-
ed  to  the  researcher  a  full  list  of  CET  undertaken,  copied
rom  their  online  (GOC  website)  record.  The  CET  under-
aken  during  the  six-month  period  was  identified  from  the
ull  three-year  data.  The  participants’  CET  points  data  over
hree  years  was  compared  with  a GOC  randomly-selected
eference  sample  of  anonymised  CET  data  to  investigate  the
ypicality  of  the  study  population.  Data  collection  took  place
etween  24th  February  and  31st  December  2015.

The  second  group  of  participants  was  newly-qualified
ptometrists  (NQOs)  within  six  months  of  registration.
pproaches  were  made  to  several  optical  companies.  One

arge  company  with  a  workforce  of  approximately  30  NQOs
greed  to  participate.  The  same  sets  of  vignettes  were  used
ith  a  two-day  NQO  clinical  training  course  as  the  CET.
ata  collection  took  place  between  12th  October  and  19th
ovember  2015.

The  third  group  of  participants  was  pre-registered
ptometrists  (PROs)  working  in  practice  under  supervision.
his  pre-registration  period  normally  takes  place  follow-

ng  university  graduation  and  involves  regular  assessments
linical  Examination  (OSCE)).  Successful  completion  of  the
ssessments  and  OSCE  enables  the  PRO  to  join  the  GOC  reg-
ster.  The  CET  for  PROs  was  a  six-month  period  of  their

9
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re-registration  period.  Data  collection  took  place  between
0th  December  2015  and  31st  October  2016.

The  CET  that  took  place  between  the  two  sets  of
ignettes  differed  in  the  three  groups.  This  was  unavoid-
ble,  because  the  acquisition  of  CET  points  is  not  a  priority
or  NQOs  (compared  with  experienced  practitioners)  and
ET  for  PROs  is  dictated  by  the  requirements  of  their  pre-
egistration  period.

ignette  score  change

he  main  dependent  outcome  variable  is  the  Vignette  Score
hange  (VSC),  defined  as  the  difference  in  scores  between
he  first  set  of  vignettes  (before  the  CET)  and  the  second  set
after  CET).  The  first  set  of  results  give  a  baseline  measure
Appendix:  Table  A.1:  expert  panel  scoring).

Calculation  of  the  VSC  is  illustrated  in  this  example  of
he  calculation  of  the  VSC  for  one  participant:

Set  B  participant  actual  score  =  221,  Set  B  expert
core  =  251,  so  (Set  B  participant  actual  score  ---  Set  B  expert
core)  =  −30

Set  A  participant  actual  score  =  210,  Set  A  expert
core  =  280.5,  so  (Set  A  participant  actual  score  ---  Set  A
xpert  score)  =  −70.5

Therefore,  VSC  =  (−30)  minus  (−70.5)  =  +40.5

tatistical  analysis

nalyses  were  performed  using  SPSS  for  Windows  (IBM  Corp.
ersion  21)  and  Microsoft  Excel  (Microsoft,  Version  1907).
he  following  statistical  tests  were  used:  Pearson’s  correla-
ion  coefficient  test  (r)  to  investigate  association  between
SCs  and  number  of  CET  points;  Spearman’s  rank-order  cor-
elation  coefficient  (rs)  to  assess  relationship  between  the
umber  of  referrals  and  time  since  qualification;  Kruskal-
allis  (H)  and  Dunn’s  post  hoc  pairwise  tests  to  compare  the
umber  of  referrals  in  each  group;  and  Mann-Whitney  test
U)  to  compare  the  total  number  of  CET  points  and  total
umber  of  peer  discussion  points  over  three  years  in  the
ain  group  with  a  GOC  reference  group.

esults

ualified  optometrists

espite  comprehensive  recruitment  and  communication
ctivities  (Appendix),  only  31  qualified  optometrists  com-
leted  the  study.  Self-selection  bias  was  identified,  with  23
articipants  (74%)  working  in  independent  practice,  com-
ared  with  29%  working  in  independent  practice  nationally.25

wenty-eight  participants  (90%)  worked  in  England.  Five  out
f  the  31  participants  reported  zero  CET  points  during  the
ix-month  CET  period.

Gaining  CET  points  was  not  significantly  associated
r  =  0.17,  p  =  0.37)  with  optometric  clinical  decision-making
nd  referral  practice  (as  measured  by  correlation  with

he  VSC).  There  was  no  significant  association  between
SC  and  practice  type  (p  =  0.21)  or  between  number  of
eferrals  and  practice  type  (p  =  0.23).  Comparison  of  par-
icipant  CET  points  gained  over  three  years  (median  =  67
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oints,  interquartile  range  (IQR)  =  44.0)  with  a  GOC  ran-
omly  selected  reference  sample  of  43  sets  of  anonymised
ET  data  over  3  years  (median  =  54  points,  IQR  =  25.0)  con-
rmed  a  self-selection  bias.  CET  points  gained  by  the
O  group  were  statistically  significantly  higher  than  the
OC  reference  sample  (U  =  425,  p  =  0.008).  The  number
f  peer  discussion  sessions  completed  by  the  QO  group
median  =  3.0,  IQR  =  2.0)  was  also  statistically  significan-
ly  higher  than  the  GOC  sample  (median  =  2.0,  IQR  =  2.0)
U  =  406,  p  =  0.003).  Six  participants  had  speciality  CET
oints  for  independent  prescribing  in  the  QO  group  com-
ared  with  two  participants  in  the  GOC  sample.

ewly-qualified  optometrists  (NQOs)

verall,  27  NQOs  registered,  five  of  whom  failed  to  start  and
our  who  completed  set  A  only.  Eighteen  NQOs  completed  set
,  then  took  the  clinical  training  course  followed  by  set  B.
ll  worked  for  the  same  optical  company  and  16  NQOs  (89%)
ere  based  in  England  and  two  in  Wales.  No  comparative
nalysis  with  a  GOC  sample  group  of  NQOs  was  possible.

re-registered  optometrists  (PROs)

leven  participants  completed  both  sets  of  vignettes.  Seven
RO  participants  (64%)  were  based  in  England,  3  in  Scotland
nd  1  in  Wales.  Eight  of  the  11  PROs  (73%)  worked  in  multiple
ractice.  No  comparative  analysis  with  a  GOC  sample  group
f  PROs  was  possible.

omparison  across  all  three  groups

here  was  no  statistically  significant  difference  in  VSC
etween  the  PRO  and  NQO  and  QO  groups  (H  (2)  =  0.006,

 =  0.997).  The  mean  rank  VSC  score  was  30.4  for  the  QO
roup,  30.4  for  the  NQO  group  and  30.9  for  the  PRO  group.

All  groups  obtained  negative  results  indicating  underper-
ormance  against  expert  panel  set  scores  (Table  3).

The  difference  in  number  of  eye  examinations  under-
aken  per  day  between  the  groups  was  statistically
ignificant  (H  (2)  = 16.606,  p  =  <0.0005)  (Fig.  2).

Dunn’s  post  hoc  test  identified  significant  differences
etween  the  QO  and  PRO  groups  (p  <  0.0005),  and  the  NQO
roup  and  the  PRO  group  (p  <  0.0005).  Unexpectedly,  the
QO  group  were  working  at  a  slightly  (p  =  0.462)  higher  rate
f  eye  examinations  per  day  than  the  QO  group,  although
here  was  no  significant  association  between  the  number
f  eye  examinations  per  day  and  the  number  of  patients
eferred  (p  =  0.611).

A statistically  significant  difference  in  the  number  of
eferrals  was  noted  between  groups  (H  (2)  =  8.918,  p  =  0.01),
ith  mean  rank  number  of  referrals  24.47  for  QO  group,
8.92  for  NQO  group  and  33.73  for  PRO  group.  Only  the  dif-
erence  between  the  QO  and  NQO  groups  was  statistically
ignificant  (Dunn’s  post  hoc  pairwise  test,  p  =  <0.004).  Con-
idering  all  qualified  participants  together,  the  number  of

eferrals  was  negatively  associated  with  time  since  quali-
cation  (rs =  −0.39,  p  =  0.006).  This  is  illustrated  in  Fig.  3,
hich  is  a  more  detailed  version  of  a  figure  presented  in
arkins  et  al.  (2018).

0
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Table  3  Vignette  Set  A  and  Set  B  totals.  [QO  -  qualified  optometrist,  NQO  -  newly-qualified  optometrist,  PRO  -  pre-registration
optometrist,  Mean  =  participant  set  score  minus  expert  set  score].

QO  NQO  PRO

Set  A  Set  B  Set  A  Set  B  Set  A  Set  B

Number  of  participants  31  18  11
Mean -92.4  −74.9  −92.4  −72.8  −89.5  −71.1
Standard Deviation 19.7  20.9  22.7  25.3  20.8  24.9
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Fig.  3  Number  of  referrals  plotted  against  time  since
qualification  (years)  for  qualified  optometrists  (QO  - cir-
cles), newly-qualified  optometrists  (NQO  ---  squares)  and
pre-registration  optometrists  (PRO  ---  triangles).  Optometrists
with the  independent  prescribing  qualification  are  shown  with
a filled  black  circle.  (Note,  the  scale  used  for  the  ‘Time  since
qualification’  is  non-uniform  to  facilitate  inclusion  of  the  QO,
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ig.  2  Number  of  eye  examinations  per  day  and  group  (hori-
ontal line  indicates  median,  box  -  interquartile  range,  whiskers

 maximum  and  minimum  values,  circle  -  outlier).

Data  suggest  that  some  NQOs  and  a  few  in  their  early
ears  in  practice  (outlined  by  the  circle  in  Fig.  3) refer
ore  readily  compared  with  those  who  had  been  in  prac-

ice  for  longer.  These  referral  decisions  related  to  the  ‘grey’
uncertain)  vignettes.  All  but  three  participants  (outlined
y  the  ellipse  in  Fig.  3)  referred  all  six  ‘definite’  vignettes.
hese  three  participants,  two  of  whom  had  a  qualification

n  independent  prescribing,  would  have  referred  in  only  five
ignettes.

iscussion

hah  et  al.11 used  three  vignettes  to  assess  the  content  of
ptometric  eye  examinations  and  compared  data  from  these
ith  approximately  300  standardised  patient  visits  by  three
atients  matching  the  vignette  scenarios.  In  the  present
esearch,  vignettes  were  used  in  a  different  way  to  assess
he  impact  of  optometric  CET.  Two  sets  (allowing  the  use  of
ET)  of  ten  optometric  online  vignettes  were  developed.  A
ovel  feature  of  the  design  was  a  controlled  presentation
hich  minimised  the  prompting  effect  (a  limiting  factor  in

he  use  of  vignettes  to  measure  performance).26

With  the  modest  sample  sizes  studied,  there  were  no  sig-
ificant  effects  of  CET.  However,  the  research  does  reveal

 significant  association  between  number  of  referrals  and

ime  since  qualification.

In  a  recent  publication,  we  showed  from  an  audit  of
eferral  data  that  some  NQOs  may  be  responsible  for  a
reater  proportion  of  false-positive  referrals  than  other

b
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35
QO and  PRO  groups  on  the  same  graph;  see  text  for  explanation
f large  circle  and  ellipse).

ractitioners.26 It  is  noteworthy  that  the  PRO  group  per-
ormed  slightly  better  in  referral  decision-making  than  the
QO  group,  but  this  did  not  reach  statistical  significance.  It
hould  also  be  noted  that,  in  actual  practice  (but  not  the
ignettes),  referral  decisions  by  PROs  are  moderated  by  the
upervisor,  an  experienced  optometrist  who  has  undergone
dditional  training.

Most  variation  occurred  in  the  ‘grey’  vignettes  and  not
y  vignette  topic.26 Analyses  can  be  found  on  the  data  page
n  the  file  labelled  ‘Vignette  results  data  final’  at:  https://
ptomscenario.wordpress.com

Three  QO  choices  (outlined  by  the  ellipse  in  Fig.  3)
elated  to  a  decision  not  to  refer,  but  instead  monitor  a
ignette  case  with  early  Fuch’s  dystrophy  which  did  not
equire  treatment.  The  authors  did  not  consider  these  deci-
ions  to  monitor  rather  than  refer  to  be  unsafe  practice,
ut  rather  demonstrated  confidence  to  make  a  management
ecision  supported  by  experience,  higher  qualifications  and
he  ability  to  manage  risk.
Cognitive  biases  can  influence  clinical  decision-making,
ut  further  research  is  required  to  understand  their  influ-
nce  and  resulting  mitigations  in  eye  care.27 Years  in
ractice  does  not  appear  to  mitigate  cognitive  bias.28

1
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The  authors  suggest  that  several  ‘real  world’  factors
hould  be  considered  when  assessing  referrals  made  by
ptometrists  in  England.  These  include  pressure  to  make
he  correct  clinical  decision  based  on  a  single  appointment
often  when  the  patient  has  not  been  seen  previously),  fear
f  an  incorrect  decision  resulting  in  civil  litigation  or  a  com-
laint  to  the  GOC,  and  variation  related  to  the  setting.  For
xample,  a  variation  in  setting  occurs  when  cataract  refer-
al  decisions  are  influenced  by  locally  imposed  visual  acuity
hresholds.29 If  this  occurs,  it  would  be  unfair  to  criticise
he  referrer.  However,  in  this  study,  most  of  the  variation
elated  to  over-referral  of  patients  with  better  visual  acuity
han  typically  imposed  thresholds.

NQOs  could  be  described  as  ‘safe  beginners’  and  may
ave  had  insufficient  exposure  and  experience  with  eye
athology  within  their  training  and,  therefore,  may  lack
onfidence  in  differentiation  of  abnormal  from  normal.  It
s  particularly  worrying  that  NQOs  had  a  slightly  higher  rate
f  eye  examinations  per  day  than  the  QO  group.  It  would  be
easonable  to  expect  practitioners  to  perform  more  rapidly
ith  experience,  so  the  figure  for  NQOs  eye  examinations
er  day  could  be  expected  to  lie  between  that  of  PROs  and
xperienced  optometrists.  The  departure  of  our  data  from
his  anticipated  trajectory  could  be  explained  by  the  higher
han  average  level  of  care  exhibited  in  our  experienced  prac-
itioner  group,  and/or  could  indicate  that  NQOs  are  placed
nder  undue  pressure  to  perform  at  a  faster  rate  than  more
xperienced  peers  would  accept.

Although  we  found  no  statistically  significant  evidence
f  high  eye  examination  numbers  in  NQOs  contributing  to
ver-referrals,  our  low  sample  sizes  mean  that  we  cannot
xclude  this  possibility.  It  is  noteworthy  that  the  recently
ublished  GOC  Standards  for  Optical  Businesses30 require  UK
mployers  to  ensure  that  (Standard  3.1.3)  ‘operational  and
ommercial  pressures  do  not  unreasonably  inhibit  the  exer-
ise  of  professional  judgement’.  Additionally,  Standard  3.4.1
equires  that  an  optical  business  ‘supports  its  staff  in  mak-
ng  referrals  and  ensures  that  they  only  make  referrals  when
ppropriate  and  clinically  justified’.  It  is  currently  unclear
hether  these  issues  will  be  monitored  and,  if  so,  how.  One
ossibility  is  an  annual  survey  of  employed  optometrists  and
pticians  to  investigate  whether  they  feel  appropriately  sup-
orted  with  regard  to  these  issues.  Our  results  provide  some
upport  for  this  idea  and  indicate  that  data  collection  from
QOs  should  be  prioritised.

At  the  other  end  of  the  spectrum  of  experience  from
ROs  and  NQOs  are  experienced  optometrists  with  an
ndependent  prescribing  qualification.  It  is  intriguing  that
ig.  3  suggests  that  practitioners  with  this  qualification
ay  refer  fewer  cases  than  other  practitioners.  This  might
e  unsurprising  as  they  should  be  able  to  manage  more
ases  themselves,  and  the  additional  training  associated
ith  this  qualification  could  lead  to  more  accurate  and

ess  over-cautious  decision-making.  Alternatively,  fewer
eferrals  could  be  the  result  of  over-confidence.  How-
ver,  a  recent  study  in  acute  ophthalmology  services  in
anchester  suggests  this  is  not  the  case  as  it  found
linical  decision-making  by  experienced  and  appropriately

rained  independent  prescribing  optometrists  concordant
ith  consultant  ophthalmologists.31 In  Scotland,  the  state

upports  and  funds  optometrists  to  gain  this  indepen-
ent  prescribing  qualification.32 It  would  be  interesting
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o  investigate  whether  state-funded  training  is  a  cost-
ffective  intervention  to  reduce  the  influx  of  new  cases  to
ver-stretched  ophthalmology  units.  During  the  COVID-19
andemic,  community  optometrists  in  many  areas  of  the  UK
ave  taken  over  management  of  some  conditions  that  would
reviously  have  required  ophthalmology  care.  Undoubtedly,

 wider  range  of  conditions  could  be  managed  by  community
ptometrists  with  an  independent  prescribing  qualification.

In  England,  although  most  ophthalmology  new  patients
riginate  from  optometrists,1 ophthalmology  letters  are
ddressed  mainly  to  the  GP  and  replies  are  only  rarely
eceived  by  the  referring  optometrist.33 For  all  optometric
eferrers,  but  especially  NQOs,  the  referral  learning  pro-
ess  requires  a  feedback  loop  (Fig.  1  shown  in  red).  Without
ny  identification  of  outlier  decision-making  and  learning
rom  replies,  inappropriate  referral  behaviour  is  likely  to
ontinue  unchecked.  This  study  identified  over-referrals  in
ome  NQOs,  but  it  seems  likely  that  all  forms  of  inappropri-
te  referral  behaviour  will  thrive  in  the  absence  of  replies  to
he  referring  optometrist.  Regular  communication  between
phthalmologists  and  optometrists34 is  essential  for  a  refer-
al  improvement  loop.35 It  supports  on-going  management
f  patients  when  discharged  to  primary  care  and  improves
he  on-going  quality  and  appropriateness  of  referrals.36

While  fears  of  a  GOC  investigation  or  civil  litigation  may
e  a  factor  in  over-referral  by  some  optometrists,  there  is  no
pecific  published  evidence  to  support  this.  However,  anec-
otal  evidence  in  a  GOC  report  of  over-referral  by  NQOs  has
een  highlighted  by  employers  and  by  hospital  optometrists
ho  receive  these  referrals.37 Some  employer  interviews

ndicate  ‘an  unfounded  fear  of  the  regulator  and  litigation
as  been  fostered  in  some  newly  qualified  practitioners,
dversely  affecting  their  abilities  to  make  confident  clinical
ecisions’.

trengths  and  limitations

he  main  strength  of  this  study  is  the  ability  to  discrimi-
ate  between  clinical  underperformance  and  performance
t  acceptable  or  higher  levels.  The  design  allowed  for  detec-
ion  of  selection  bias,  while  the  software  avoided  prompting
f  answers.  Participants  were  an  atypical  cross-section  of
he  profession  in  terms  of  CET  points.  The  risk  of  over-
epresenting  optometrists  more  confident  in  their  skills  was
ecognised  at  the  outset  as  a  possible  limitation  and  appears
o  be  an  unavoidable  source  of  bias  in  research  of  this
ype.  Despite  selection  bias  towards  more  experienced  par-
icipants,  an  England-centric  distribution  of  participants,
nd  a  possible  Hawthorne  effect,  it  is  noteworthy  that  the
ignettes  successfully  identified  a wide  range  of  standards
f  clinical  decision-making.  Some  participants  performed
t  a  level  comparable  to  that  of  the  expert  panel,  some
xhibited  a degree  of  clinical  underperformance,  and  most
articipants  fell  between  these  two  extremes.  The  goal  of
esigning  vignettes  to  minimise  the  tendency  for  partici-
ants  to  overstate  their  performance  seems  to  have  been
chieved.
The  main  limitation  is  the  low  number  of  participants.
his  makes  the  study  underpowered,  so  the  lack  of  a  signif-

cant  correlation  between  VSC  and  CET  points  does  not  rule
ut  the  possibility  that  a  significant  relationship  could  exist
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Journal  of  Optome

n  a  study  of  sufficient  power.  The  low  sample  size  increases
he  risk  of  one  or  two  outliers  introducing  bias.  Most  practi-
ioners  worked  in  England  (QO  =  90%,  NQO  =  89%,  PRO  = 64%).
ost  of  the  QO  group  worked  in  independent  practice  (74%),
et  multiple  groups  dominate  the  UK  optical  sector.  All  NQOs
nd  73%  of  PROs  worked  in  corporate  chains  with  a  number  of
ractices  (multiples).  It  is  possible  that  some  practitioners
ere  deterred  from  participating  because  they  suspected

hey  were  below  standard  or  because  they  were  aware  that
hey  practised  defensively.  Some  NCQs  and  PROs  may  have
een  deterred  from  participating  because  they  perceived,
hey  had  not  gained  sufficient  clinical  experience  and  confi-
ence  to  participate.

The  possibility  of  a  Hawthorne  effect  is  relevant  to  each
roup:  it  is  possible  that  their  performance  in  the  vignettes
s  above  their  normal  level  of  performance  because  they
new  they  were  participating  in  a  research  study.  However,
he  responses  reveal  some  degree  of  underperformance
nd  marked  variation  in  scores  across  all  three  groups.
pecifically,  a  few  outlier  practitioners  when  completing  the
ignettes  omitted  to  undertake  pupillary  dilation  when  indi-
ated,  or  did  not  use  fluorescein  where  indicated  (in  a  case
f  suspected  microbial  keratitis)  or  referred  routinely  where
rgent  referral  was  essential.  These  findings  indicate  that,
t  least  in  some  cases,  participants  were  not  completing
he  vignettes  according  to  ‘‘best  practice’’  rather  than  their
sual  mode  of  practice.

ecommendations  for  further  research

his  research  involved  referral  decision-making  by  the
ptometrist  in  the  absence  of  any  interaction  with  a  real-
ife  patient,  but  O’Donnell20 identified  additional  factors
uch  as  patient  expectation,  need  and  pressure  impacting
n  the  decision  to  refer.  Research  involving  patients  would
llow  investigation  of  the  impact  of  these  factors  on  refer-
als.  A  recent  study  found  an  association  between  practice
ype  (multiple  versus  independent)  and  the  probability  of
atients  being  referred.38 Potential  reasons  were  explored,
nd  the  authors  highlighted  the  need  for  further  evidence.
lectronic  capture  of  all  NHS  sight  test  form  data,  such  as
hether  a  patient  is  referred,  performer  list  number  and
ate  of  last  sight  test  would  generate  a  nationally  reported
ata  set.  Our  finding  that  primary  care  optometrists  with
n  independent  prescribing  qualification  make  fewer  refer-
als  particularly  warrants  further  research.  Areas  to  explore
ight  include  the  impact  of  reducing  unwarranted  variation

n  decision-making,  and  the  cost-effectiveness  of  invest-
ng  in  training.  The  cost  of  training  could  be  balanced
gainst  associated  outcomes,  such  as  reducing  numbers  dis-
harged  at  first  hospital  appointment,  thereby  freeing  up
phthalmology  capacity  and  avoiding  delays  in  follow-up
ppointments  and  treatments.

onclusions

omputerised  vignettes  are  a  useful  tool  for  comparing

eferral  decisions  between  groups,  especially  if  the  vignette
esign  avoids  the  prompting  effect.  Despite  the  study  being
nderpowered,  the  results  suggest  that  unwarranted  varia-
ion  in  optometric  referral  decision-making  exists  and  that
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t  is  possible  to  identify  under-performance.  Strategies  to
educe  unwarranted  variation  in  referrals  require  further
nvestigation  and  use  of  these  vignettes  has  potential  to
nform  this  research.  However,  recruiting  representative
roups  of  participants  remains  challenging.

thics

he  research  was  conducted  in  accordance  with  the  Dec-
aration  of  Helsinki  (1975)  and  approved  by  research  ethics
ommittees  of  London  South  Bank  University  and  the  Insti-
ute  of  Optometry,  London.
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