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Background:
In

hopes
ofincreasing

the
num

ber
ofsclerallens

fits
perform

ed
in

practice,itis
believed

that
the

accuracy
and

confidence
levelofthe

fitter
needs

to
be

increased.
The

study
attem

pted
to

determ
ine

the
am

ount
ofaccuracy

and
confidence

that
the

utilization
ofa

vault
estim

ation
guide

can
provide

to
a
fitter.

M
ethods:The

study
w
asconducted

through
criticalevaluation

ofthe
resultsofan

online
survey.

156
participants

responded
to

the
survey

including
both

optom
etric

students/novice
sclerallens

fittersand
experienced

sclerallensfitters.
The

firstpartofthe
survey

included
4
photographsof

sclerallens
fits

w
hich

the
participantestim

ated
the

vaults
ofand

rate
theirperceived

confidence
in
thatestim

ation.
The

second
portion

included
4
photographsto

estim
ate

vault,butalso
included

a
sclerallensvaultm

easurem
entguide

to
utilize

in
theirestim

ation
ofvaultand

confidence
level.

The
photographs

used
in

the
survey

are
sclerallens

fits
thathad

vaultm
easurem

ents
calculated

by
anteriorsegm

entO
CT.

Results:
Evaluation

ofthe
study

determ
ined

and
com

pared
the

overallaccuracy
and

perceived
confidence

in
both

novice
and

experienced
fitters

w
ith

and
w
ithout

the
guide,

as
w
ell

as
a

com
parison

of
those

values
betw

een
the

tw
o
groups

of
fitters.

It
w
ill

help
determ

ine
the

usefulness
ofthe

guide
to

increase
confidence

and
accuracy

in
vaultestim

ation
ofnovice

fitters.
Variablesin

thisstudy
include

the
experience

ofthe
sclerallensfitter,the

presence
orabsence

of
the

scleral
lens

vault
m
easurem

ent
guide

and
its

usefulness
in

vault
estim

ation,
and

the
participant’sconfidence

in
estim

ating
vaultdepth

both
w
ith

and
w
ithoutthe

guide.
The

collected
data

w
as

analyzed
w
ith

statisticalsoftw
are,and

indicated
statistically

significant
increases

in
m
any

ofthe
groups’accuracy

and
confidence

ranking
in
evaluating

sclerallensvaultdepth.

Conclusions:
This

study
attem

pts
to

determ
ine

if
a
scleralfitting

guide
is
usefulin

im
proving

confidence
and

accuracy
in
fittersofallexperience

levels,especially
novice

fitters.
In

conclusion,
a
sclerallensfitting

guide
can

im
prove

both
accuracy

and
confidence

ofsclerallensfittingsin
both

novice
and

experienced
fitters.

Ultim
ately,

this
m
ay

encourage
novice

scleral
lens

fitters
to

increase
the

num
ber

offits
perform

ed
in

practice
by

utilizing
a
sclerallens

vault
m
easurem

ent
guide.
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Table
1

Dem
ographicsofparticipants

Dem
ographics

n
%

currentstudent
29

19%
1
5
yearsofpractice

22
14%

6
10

yearsofpractice
8

5%
11

15
yearsofpractice

19
12%

16
20

yearsofpractice
11

7%
21

25
yearsofpractice

12
8%

>25
yearsofpractice

55
35%

residency
trained

O
D

47
31%

non
residency

trained
O
D

76
76%

zero
fitsperform

ed
24

24%
<50

fitsperform
ed

59
59%

>50
fitsperform

ed
74

74%

Table
2

Confidence
in
estim

ating
the

centralvaultofa
sclerallensfit
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Com
paring

pre
guide

confidence
to

post
guide

betw
een

studentsand
non

students,residents
and

non
residents,and

allparticipants

Group
Pre

guide
confidence

Post
guide

confidence
%

Chang
e

level
respon
ses

perc
ent

responses
perc
ent

student
notconfidentat

all
17

15.32
5

4.63
10.69

som
ew

hat
confident

74
66.67

78
72.22

5.56
extrem

ely
confident

20
18.02

25
23.15

5.13

non
student

notconfidentat
all

57
11.90

7
1.51

10.39
som

ew
hat

confident
261

54.49
248

53.45
1.04

extrem
ely

confident
161

33.61
209

45.04
11.43

residency
trained

O
D

notconfidentat
all

16
8.51

2
1.06

7.45
som

ew
hat

confident
115

61.17
113

60.11
1.06

extrem
ely

confident
57

30.32
73

38.83
8.51

non
residency

trained
O
D

notconfidentat
all

58
15.03

10
2.72

12.31
som

ew
hat

confident
210

54.40
203

55.16
0.76

extrem
ely

confident
118

30.57
155

42.12
11.55

allparticipants
notconfidentat

all
74

12.37
12

2.07
10.31

som
ew

hat
confident

339
56.69

330
56.90

0.21
extrem

ely
confident

185
30.94

238
41.03

10.10
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Table
3

Confidence
in
estim

ating
the

centralvaultofa
sclerallensfit

Com
paring

pre
guide

confidence
to

post
guide

based
on

the
num

beroffitsperform
ed

Group
Pre

guide
confidence

Post
guide

confidence
%

Change
level

response
s

percen
t

responses
percen

t
zero
fits

notconfidentatall
38

43.18
5

6.17
37.01

som
ew

hat
confident

42
47.73

50
61.73

14.00
extrem

ely
confident

8
9.09

26
32.10

23.01
<
50
fits

notconfidentatall
29

13.24
6

2.78
10.46

som
ew

hat
confident

152
69.41

144
66.67

2.74
extrem

ely
confident

38
17.35

66
30.56

13.20
>50

fits
notconfidentatall

7
2.44

1
0.36

2.08
som

ew
hat

confident
141

49.13
132

47.31
1.82

extrem
ely

confident
139

48.43
146

52.33
3.90
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Table
4

Confidence
in
estim

ating
the

centralvaultofa
sclerallensfit

Com
paring

pre
guide

confidence
to

post
guide

based
on

num
berofyearsin

practice

Group
Pre

guide
confidence

Post
guide

confidence
%

Change
level

respons
es

perce
nt

responses
perce
nt

<
5
yearsin

practice
notconfidentat

all
4

4.82
2

2.50
2.32

som
ew

hat
confident

39
46.99

34
42.50

4.49
extrem

ely
confident

40
48.19

44
55.00

6.81
6

10
yearsin

practice
notconfidentat

all
0

0.00
0

0.00
0.00

som
ew

hat
confident

24
75.00

26
81.25

6.25
extrem

ely
confident

8
25.00

6
18.75

6.25
11

15
yearsin

practice
notconfidentat

all
9

12.50
0

0.00
12.50

som
ew

hat
confident

56
77.78

54
75.00

2.78
extrem

ely
confident

7
9.72

18
25.00

15.28
16

20
yearsin

practice
notconfidentat

all
7

17.50
4

11.11
6.39

som
ew

hat
confident

14
35.00

11
30.56

4.44
extrem

ely
confident

19
47.50

21
58.33

10.83
21

25
yearsin

practice
notconfidentat

all
7

14.58
0

0.00
14.58

som
ew

hat
confident

36
75.00

32
69.57

5.43
extrem

ely
confident

5
10.42

14
30.43

20.02
>
25

yearsin
practice

notconfidentat
all

30
14.71

1
0.93

13.78
som

ew
hat

confident
92

45.10
91

84.26
39.16

extrem
ely

confident
82

40.20
16

14.81
25.38
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Table
5

Accuracy
in
estim

ating
the

centralvaultofa
sclerallensfit

Com
paring

pre
guide

accuracy
to

post
guide

betw
een

studentsand
non

students,residents
and

non
residents,and

allparticipants

Group

Pre
guide

accuracy
Post

guide
accuracy

%
Change

accura
cy

respons
es

perce
nt

responses
perce
nt

student
correct

23
20.72

21
26.92

6.20
incorrec

t
88

40.74
57

73.08
32.34

non
student

correct
128

26.89
202

43.16
16.27

incorrec
t

348
87.88

266
56.84

31.04
residency

trained
O
D

correct
48

25.67
91

48.40
22.74

incorrec
t

139
58.16

97
51.60

6.56
non

residency
trained

O
D

correct
100

26.04
156

41.94
15.89

incorrec
t

284
93.11

216
58.06

35.05
allparticipants

correct
151

25.38
255

43.66
18.29

incorrec
t

444
94.47

329
56.34

38.13

Table
6

Accuracy
in
estim

ating
the

centralvaultofa
sclerallensfit

Com
paring

pre
guide

accuracy
to

post
guide

based
on

the
num

m
beroffitsperform

ed

Group
Pre

guide
accuracy

Post
guide

accuracy
%
Change

accuracy
responses

percent
responses

percent
zero

fits
correct

21
24.14

37
44.05

19.91
incorrect

66
54.55

47
55.95

1.41
<
50

fits
correct

55
25.23

86
39.81

14.59
incorrect

163
68.49

130
60.19

8.30
>
50

fits
correct

75
26.22

131
46.79

20.56
incorrect

211
58.29

149
53.21

5.07
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Table
7

Accuracy
in
estim

ating
the

centralvaultofa
sclerallensfit

Com
paring

pre
guide

accuracy
to

post
guide

based
on

num
berofyearsin

practice

Group
Pre

guide
accuracy

Post
guide

accuracy
%

Change
accurac

y
respons

es
percen

t
responses

percen
t

<
5
yearsin

practice
correct

26
31.33

44
55.00

23.67
incorrec

t
57

89.06
36

45.00
44.06

6
10

yearsin
practice

correct
7

21.88
19

59.38
37.50

incorrec
t

25
54.35

13
40.63

13.72
11

15
yearsin

practice
correct

21
29.17

30
41.67

12.50
incorrec

t
51

83.61
42

58.33
25.27

16
20

yearsin
practice

correct
10

25.64
16

44.44
18.80

incorrec
t

29
70.73

20
55.56

15.18
21

25
yearsin

practice
correct

12
25.00

18
37.50

12.50
incorrec

t
36

40.91
30

62.50
21.59

>
25

yearsin
practice

correct
52

25.74
75

37.50
11.76

incorrec
t

150
100.00

125
62.50

37.50
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IN
TRO

DU
CTIO

N

Itisw
idely

know
n
in
the

optom
etricprofession

thatcontactlensesare
a
viable

option
for

m
anydifferenttypesofpatients.

N
otonlyare

contactlensesgood
forpatientsconcerned

about
aesthetics,levelof

physicalactivity,ease
of

use,and
convenience,but

they
are

often
the

only
option

forvisualclarity,com
fortand

health
in

num
erous

oculardiseases
and

dysfunctions.

In
the

early
yearsofcontactlensusage,technology

–
asview

ed
today

–
w
asin

itsinfancy.
Even

into
the

late
19

th
Century,contact

lenses
w
ere

m
ade

of
blow

n
glass 1

and
w
ere

sim
ilar

to
the

design
of

current
large

diam
eter

scleral
lenses.

These
lenses

w
ere

developed
to

fully
encase

the
cornealsurface

and
reach

outto
the

sclera.
W
hen

a
liquid

tearfilm
w
as

presentbetw
een

the
back

surface
ofthe

lens
and

the
frontsurface

ofthe
cornea,the

patient’srefractive
errorcould

be
neutralized. 1,2

U
nfortunately,the

process
offitting

these
typesoflensesw

asinvolved,tim
e
consum

ing,expensive
and

hard
to

com
e

by
–
asonly

highly
trained

and
skilled

individualsw
ere

able
to

perform
fits. 1

As
technology

increased
in

m
aterial

developm
ent,

glass
w
as

replaced
by

polym
ethylacrylate

(PM
M
A)as

the
m
aterialofchoice.

PM
M
A’s

ability
to

be
produced

and
m
achined

m
ore

easily,allow
ed

forbetterpractitionerand
patientaccess.

Diagnostic
fitting

sets
w
ere

developed
and

the
ability

to
custom

ize
lenses

w
ith

anterior
segm

ent
im

pressions,m
olds,and

lathe
cutting

continued
to

further
the

contact
lens

industry. 1
Lenses

w
ere

able
to

be
m
ade

sm
aller,

and
new

er,
oxygen

transm
issible

m
aterials

revolutionized
the

rigid
gas

perm
eable

corneal
lens.

As
soft

hydrogel
and

silicone
hydrogelm

aterials
w
ere

produced,the
large

diam
etersclerallenses

began
to

falloutof
use

–
only

saved
forthe

m
ostadvanced

and
lastresortfittings. 2

Cornealectasiasand
pathologies–

such
askeratoconus,pellucid

m
arginaldegeneration,

irregular/high
cornealastigm

atism
,excessive

cornealscarring,graftand
post

refractive
surgery

com
plications,as

w
ellas

exposure
keratopathy

and
extrem

e
dry

eye
–
are

all
conditions

thatoptom
etrists

dealw
ith

on
a
fairly

regularbasis.
To

achieve
acceptable

vision
and

com
fort,

especially
in

patients
exhibiting

these
corneal

ectasias
and

keratopathies,large
diam

eterrigid
lenses

are
the

bestoption
available

to
neutralize

the
refractive

errorcreated
by

the
irregularsurface

asw
ellasprovide

fora
m
icroenvironm

ent
that

can
protect

the
cornealsurface. 3,4

Benefits
ofsclerallenses

also
include

m
inim

al
discom

fortand
ease

in
new

w
earersdue

to
lim

ited
interaction

betw
een

the
lensedge

and
the

lid
m
argin,unlike

in
sm

allcornealrigid
lenses.

As
the

optom
etry

profession
is
beginning

to
see

increased
value

in
fitting

patients
w
ith

cornealvaulting
lenses,new

technology
concerning

ease
of

fit,
evaluation

of
fit,

and
design

param
etersison

an
upsw

ing.
W
hile

research
on

the
actualnum

berofsclerallens
fittings

being
perform

ed
across

the
profession

is
not

readily
available,there

has
been

m
uch

attention
to

the
fact

that
the

process
is

m
aking

a
com

eback.
Contact

lens
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conventionsare
now

show
casing

sclerallensim
provem

ents,know
ledge,and

fitting
tools

relating
to

sclerallenses
than

there
has

been
before.

The
m
any

new
technologies

and
techniques

that
have

been
developed

to
aid

the
optom

etrist
in

fitting
a
patient

w
ith

sclerallensesinclude
new

sclerallensdesignsand
diagnostic

fitting
setsbeing

developed
forspecialized

use,anteriorsegm
entopticalcoherence

tom
ography

(O
CT)utilization

to
choose

a
starting

diagnostic
lensasw

ellasbeing
able

to
see

the
realtim

e
interactionsof

the
lens

w
ith

the
cornealsurface,scleralsurface

and
tearlens. 5

U
nfortunately,som

e
of

the
new

esttechnology
and

techniques
available

to
optom

etristsare
often

too
expensive

forpurchase
in
som

e
practices–

challengesw
ith

fitting
and

evaluating
patientsstillexist. 3

W
hile

fitting
ofsclerallenses

has
been

recently
integrated

into
optom

etric
contactlens

curriculum
,itis

the
thoughtofthis

study’sauthors
thatm

any
new

optom
etry

graduates
and

novice
practitionerslack

the
confidence

in
theirjudgm

entand
accuracy

in
evaluating

certain
lens

param
eters.

A
num

ber
of

relatively
new

practitioners
have

not
received

form
altraining

on
perform

ing
sclerallens

fits.
O
f
course

technology
such

as
anterior

segm
ent

O
CTs

w
ould

help
in

their
accuracy

and
confidence,but

often
access

for
these

optom
etrists

is
extrem

ely
lim

ited. 4
In

an
effort

to
increase

the
novice

practitioner’s
confidence

and
accuracy

in
office,asw

ellasassisting
existing

optom
etristsin

the
goalof

increasing
the

prevalence
ofsclerallens

fits
and

im
proving

patientstandard
ofcare,the

contactlens
faculty

and
students

ofThe
M
ichigan

College
ofO

ptom
etry,in

conjunction
w
ith

m
em

bersofthe
Vision

Research
Institute,hasdeveloped

a
novelfitting

guide.
This

fitting
guide

attem
ptsto

sim
plify

the
evaluation

ofone
param

eteroften
difficultto

judge
in
a
sclerallensfit–

centralcornealclearance,orvault.

Although
there

are
m
any

different
scleral

lens
designs

w
hich

lend
their

ow
n

characteristics
in

the
m
ix,

scleral
lenses

are
generally

fit
by

looking
at

four
specific

param
eters.

These
param

etersinclude
the

centration,centralcornealclearance
orvault,

the
landing

zone
and

the
lens

edge. 1Though
each

param
eteris

im
portantto

the
overall

fitand
totalsuccessofa

sclerallens,itisthe
vaultofthe

lensthatisthe
param

eterw
hich

enablesthe
sclerallensto

perform
in
allitsfunctionsand

benefits.
Sterile

saline
isplaced

into
the

bow
lofthe

lensand
then

the
lensisapplied

to
the

eye.
To

create
the

tearlens
orreservoir,the

lensm
ustreston

the
sclera

and
vaultoverthe

cornea
com

pletely.
The

front
aspect

of
the

cornea
should

never
touch

the
posterior

aspect
of

the
lens. 1,6,3

A
clearance

that
is
too

thick
can

cause
subpar

vision,bubbles,and
sealoff

of
the

lens,
revealing

a
surrounding

ring
ofconjunctivalvesselblanching

and
discom

fort.
Too

thin
or

too
thick

ofa
tearfilm

can
cause

a
decrease

in
oxygen

transm
ission,leading

to
possible

com
prom

ise
ofthe

cornea. 4
A
study

perform
ed

by
Sonsino

and
M
athe,indicated

that
there

is
a
large,acceptable

range
ofcentralclearance

in
a
sclerallens.

Successfulfits,
based

on
1
m
onth

orm
ore

ofcom
fortable

w
earw

ith
acceptable

visualacuities,averaged
380μm

[+/
110μm

]ofcentralclearance
[using

a
custom

ized,Jupiterscleralcontactlenses
that

had
diam

eters
of

18.2
m
m

or
greater]. 4

This
result

is
essentially

in
line

w
ith

the
conventionalpractice

ofaim
ing

fora
centralvaultclearance

goalof200
300μm

,postlens
settling. 1,7
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There
are

num
eroustechniquesto

estim
ating

and
m
easuring

the
centralvaultofa

scleral
lens

fit.
Am

ong
these

include
evaluating

the
fluorescein

brightness
and

reactivity
level,

com
parison

ofthe
tearlensw

ith
the

patient’scornea
thickness,com

parison
betw

een
the

tear
lens

thickness
and

the
calibrated

centralthickness
ofthe

lens
(fitting

sets
include

these
param

eters),
as

w
ell

as
m
easuring

the
tear

lens
thickness

directly
by

anterior
segm

ent
opticalcoherence

tom
ography

4.
W
ith

exception
of

directly
m
easuring

the
thickness

by
O
CT,

allof
these

techniques
are

very
subjective

and
can

revealvarying
estim

atesbetw
een

optom
etristsand

attim
esm

ay
be

com
pletely

inaccurate.

The
M
ichigan

College
of

O
ptom

etry,ScleralLens
CentralVault

Estim
ation

Guide,w
as

developed
to

be
used

in
a
clinical

setting
to

help
practitioners

com
pare

a
patient’s

resulting
sclerallens

centralclearance
to

an
accurate

representation.
The

m
ain

goalof
this

study
is
to

determ
ine

the
effectiveness

of
the

new
pictorialguide

on
novice

and
experienced

scleral
lens

fitters’
accuracy

in
evaluating

and
estim

ating
the

central
clearance,as

w
ellas

m
easuring

the
perceived

confidence
in

the
estim

ation
before

and
afteruse

ofthe
fitting

guide.
Itisthe

hope
thatin

each
group,the

guideline
w
illim

prove
both

variables.

M
ETHO

DS

156
people

participated
in
thisstudy.

Each
participantcom

pleted
a
survey

consisting
of

20
questions.

Tw
o
variables

w
ere

assessed
by

the
survey;the

confidence
and

accuracy
of

the
participant

in
evaluating

a
centralvault

clearance,both
before

and
after

being
introduced

to
a
fitting

guide.
The

firstfourquestions
ofthe

survey
inquired

aboutthe
background

of
the

participants
including:

location,
schoolattended,

years
in

practice
(w

ith
a
current

student
option),residency

training,and
approxim

ate
num

ber
ofscleral

lens
fits

perform
ed.

[A
sum

m
ary

ofresponses
to

these
background

questions
can

be
found

in
tables

and
graphs

section]
The

participants
w
ere

then
show

n
four,

tw
o

dim
ensionalphotographs

depicting
an

optic
section

view
ofa

sclerallens
fit.

M
ultiple

choice
options

w
ere

given
to

the
participant

to
estim

ate
the

vault
depth

show
n
in

the
photograph,

as
w
ellas

a
perceived

confidence
scale

to
rate

their
answ

er.
M
idw

ay
through

the
survey,the

participants
w
ere

instructed
to

review
the

M
ichigan

College
of

O
ptom

etry
ScleralLensFitScalesguide

[See
Listoftables/im

ages].The
guide

broke
dow

n
the

four
com

ponents
included

in
the

im
ages:front

surface
oflens,center

thickness
of

lens,clearance/tear
film

,and
cornealthickness.

The
guide

then
show

ed
five

im
ages

of
differentvaultdepthsand

instructed
participantson

how
to

use
the

centrallensthickness
as

a
reference

pointto
estim

ate
vaultdepth.

Fourm
ore

photographs
w
ere

show
n
after

the
fitting

guide.
Participants

w
ere

again
asked

to
estim

ate
vault

depth
and

rate
their

levelofconfidence
afterhaving

review
ed

the
fitting

guide.

The
tw

o
dim

ensionalphotographs
included

in
the

study
w
ere

obtained
using

a
Haag

Streit
slit

lam
p
w
ith

an
IM

900
cam

era
and

EyeCap
v5

im
aging

capture
system

at
the

M
ichigan

College
ofO

ptom
etry.Exactvaultdepthsw

ere
determ

ined
using

a
ZeissVisante
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anteriorsegm
entO

CT.
A
chisquared

analysis
w
as

used
to

analyze
the

responses
ofthe

survey.

RESU
LTS

The
156

participantsw
ere

broken
dow

n
forcom

parison
three

differentw
ays:1)yearsin

practice
2)residency

versus
non

residency
trained

and
3)num

berofsclerallens
fits

the
participanthasperform

ed.
47

participantsw
ere

residency
trained

w
hile

76
w
ere

not.
O
f

those
w
ho

revealed
w
hat

their
residency

training
included,13

participants
responded

thatthey
w
ere

trained
in

contact
lenses,2

in
pediatrics,and

2
in

prim
ary

care.
O
fthe

participants,24
had

perform
ed

zero
sclerallens

fits,59
had

perform
ed

less
than

50
fits,

and
74

had
perform

ed
greaterthan

50
fits.

Firstw
e
w
illlook

atconfidence
before

and
afterthe

fitting
guide

w
asexposed.

“Pre”
w
ill

refer
to

questions
answ

ered
prior

to
the

fitting
guide

being
introduced,and

“post”
w
ill

referto
questionsansw

ered
afterthe

fitting
guide

w
asintroduced.

O
verall,

responses
of

“not
confident

at
all”

decreased
from

12.4%
pre

to
2%

post;
som

ew
hatconfidentstayed

approxim
ately

the
sam

e
at56.6%

pre
and

56.8%
post,w

hile
responses

of
“very

confident”
increased

from
30.9%

pre
to

41%
post.

For
the

entire
group,

confidence
w
as

show
n
to

have
increased

by
a
statistically

significant
am

ount,
p<0.5.

In
the

non
student

group,
11.8%

of
the

participants,
pre

guide,
responded

as
“not

confidentatall”,com
pared

to
1.5%

ofresponsespost
guide

responding
as”notconfident

at
all”.

“Very
confident”

responses
increased

from
33.6%

pre
to

45%
post

in
non

students.
“N

otconfidentatall”
responses

decreased
from

15.3%
pre

to
4.6%

postand
“very

confident”
responsesincreased

from
18%

pre
to

23%
post.

In
the

currentstudent
group,

“not
confident

at
all”

responses
decreased

from
15.3%

pre
to

4.8%
post.

“Som
ew

hatconfident”responsesincreased
from

66.7%
to

72%
postguide.

Responsesof
“very

confident”
increased

from
18%

pre
to

23.1%
post.

These
percentages

revealthat
both

students
and

non
students’confidence

w
as

increased
by

a
statistically

significant
am

ountby
using

the
fitting

guide;how
everstudentsconfidence

did
notincrease

asm
uch

asnon
students.

Thiscould
be

due
to

a
lack

ofform
altraining

on
sclerallensfitting

in
the

non
student

group.
In

the
residency

trained
group,“not

confident
at

all”
responses

decreased
from

8.5%
pre

to
1%

post,and
“very

confident”
increased

from
30.3%

pre
to

38.8%
post.

N
on

residency
trained

responses
to

“not
confident

at
all”

decreased
from

15%
pre

to
2.7%

post,and
“very

confident”
increased

from
30.6%

pre
to

51.7%
post.

There
w
as

essentially
no

change
in

the
“som

ew
hat

confident”
responses

pre
and

post
fitting

guide
in
residentsand

non
residents.

In
people

w
ho

had
perform

ed
zero

sclerallens
fits,

“not
confident

at
all”

responses
decreased

from
43%

pre
to

6%
post.

The
zero

fit
groups’“very

confident”
responses

increased
from

9%
pre

to
32%

post.
In

the
less

than
50

fittings
group,“not

confident”
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responses
decreased

from
13.2%

pre
to

2.7%
post,and

“very
confident”

increased
from

17.4%
pre

to
30.6%

post.
In

the
group

w
ho

had
perform

ed
50

or
greater

fits,
“not

confident”responsesdecreased
from

2.4%
pre

to
.04%

post.
“Very

confident”responses
in

this
group

increased
from

48.4%
pre

to
52.3%

post.
The

“som
ew

hat
confident”

responsesrem
ained

approxim
ately

the
sam

e
in
allofthe

groupsabove
both

pre
and

post.

In
allofthe

groups
analyzed,confidence

increased
by

a
statistically

significantam
ount.

The
groups

that
increased

the
least

in
confidence

w
ere

students,
residency

trained
optom

etrists,and
those

w
ith

50
orgreaterfits

w
hich

likely
correlates

w
ith

eitherform
al

training,experience,orboth.
Three

othergroupsthatdid
notshow

increased
confidence

by
a
statistically

significantam
ountw

ere
those

w
ho

had
been

practicing
lessthan

5
years,

6
10

years,and
16

20
years

(11
15

years
did

increase
by

a
significantam

ountbutnotas
high

of
an

am
ount

as
som

e
other

groups
and

could
be

considered
an

outlier.)
In

com
parison,studentsand

those
practicing

greaterthan
20

yearsincreased
statistically.

A
few

reasons
for

this
could

also
be

either
form

altraining
and

used
to

utilizing/seeing
guides,experience,orboth.

W
hile

allgroups
increased

in
confidence,this

doesnotnecessarily
correlate

w
ith

overall
accuracy.

O
nly

40%
ofresponsesof“very

confident”
had

correctvaultestim
ations.

In
term

sofaccuracy,allgroupsanalyzed
increased

in
accuracy

by
a
statistically

significant
am

ountexceptthe
num

berofresponses
“notconfidentatall.”

This
is
likely

because
so

few
answ

ered
notconfidentpost

fitting
guide;73

responsespre
and

12
post(27%

correct
pre

and
25%

correctpost.)O
verall,there

w
ere

a
large

percentage
ofincorrectansw

ers
pre

fitting
guide;

444
responses

w
ere

incorrect
out

of
595

totalresponses,or
74.6%

.
Post

fitting
guide

there
w
ere

329
incorrectresponsesoutof584

total,or56.3%
incorrect.

Incorrect
responses

did
im

prove/decrease
post

fitting
guide,how

ever
over

half
of

the
possible

responsesw
ere

stillincorrect.

N
on

students
answ

ered
73%

of
questions

incorrectly
pre,

and
decreased

to
56.8%

incorrect
post.

Students
answ

ered
79.2%

incorrect
pre

and
52.7%

incorrect
post.

Participantsw
ith

residency
training

answ
ered

74%
incorrectpre

and
58%

incorrectpost.
Residency

trained
participants

answ
ered

74.3%
incorrectpre

and
51.5%

incorrectpost.
Participants

w
ith

zero
fits

answ
ered

75.8%
incorrectpre

and
56%

incorrectpost.
Those

w
ith

lessthan
50

fitsansw
ered

74.8%
incorrectpre

and
60%

incorrectpost.
Participants

w
ho

had
experience

of
50

or
greater

fits
answ

ered,
73.8%

incorrect
pre

and
53.2%

incorrect
post.

Regardless
of

tim
e
in

practice,
num

ber
of

fits,
residency

training,
or

studentstatusallgroupsincreased
in
accuracy

by
a
statistically

significantam
ount.

DISCU
SSIO

N

O
verallthere

w
asa

good
num

berofresponsesto
the

survey,and
a
good

representation
ofeach

experience
levelon

the
spectrum

from
extrem

ely
novice

to
expert

sclerallens
fitters.
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Asdiscussed
above,the

m
ajority

ofgroups(11
ofthe

14
groupsor80%

)surveyed
had

an
increased

levelofconfidence
in
theircentralvaultestim

ation.
Allofthe

groupsincreased
in
accuracy

by
a
statistically

significantam
ount.

The
conclusion

thatcan
be

m
ade

isthat
a
standardized

sclerallensfitting
guide

can
indeed

be
an

assetto
sclerallensfittersofall

experience
levels.

W
hile

thisguide
only

accountsforone
aspectofthe

sclerallensfitting
process,itis

show
n
to

im
prove

the
evaluation

ofthataspect.
This

m
ay,in

turn,lead
to

m
ore

practitionersbeing
m
ore

com
fortable

w
ith

the
sclerallensfitevaluation,and

m
ore

likely
to

fitsclerallenses.
Thism

ay
increase

the
num

berofpatientsthatcan
benefitfrom

a
scleral

lens
fit

based
on

corneal
health,

refractive
error,

dry
eye,

etc
and

patient
satisfaction

in
theiroptom

etristand
care.

A
dow

nside
to

this
study

w
as

observed.
W
hile

both
confidence

and
accuracy

did
increase,they

do
notnecessarily

correlate.
Accuracy

did
increase

in
allgroups;how

ever
participants

w
entfrom

getting
an

average
ofapproxim

ately
75%

ofresponses
incorrect

before
utilizing

the
fitting

guide
to

55.5%
incorrectafterutilizing

the
fitting

guide.
O
ver

halfofallresponsesw
ere

stillinaccurate
and

incorrectafterutilizing
a
fitting

guide.
This

brings
up

one
dow

nfallof
the

study,
w
hich

is
that

the
study

w
as

com
pleted

w
ith

2
dim

ensionalphotographs
as

opposed
to

3
dim

ensionalvideos
oractually

assessing
a
fit

on
a
realpatient

in
a
clinicalsituation.

It
also

only
covered

one
aspect

of
the

fitting
process–

the
centralcornealvault.

Thisstudy
revealsvery

prom
ising

forthe
usefulness

and
practicality

ofthese
types

offitting
guides

in
the

optom
etric

profession.
Based

on
the

positive
resultsfound

in
thisstudy,itislikely

thatm
ore

fitting
guides–

depicting
other

aspects
ofscleralcontact

lenses
fits

–
w
illbe

developed
for

the
use

ofoptom
etrists

in
practice.

Itw
ould

also
be

interesting
to

testdifferenttypesofguide
m
edia

such
asvideo

guidesor3
D
im

aging
to

determ
ine

ifaccuracy
can

be
achieved

to
a
greaterdegree

than
the

sim
ple

2
D
guide

available
now

.
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