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Abstract

Background Technology advances mean alternatives to hand-painted artificial eyes are possible, but the feasibility
of conducting a large-scale trial is unknown. The aim was to assess the feasibility of collecting healthcare resource use
and associated costs needed to undertake a large-scale randomised controlled trial (RCT) comparing the effective-
ness and cost-effectiveness of hand-painted artificial eyes with digitally-printed artificial eyes.

Methods Participants wore a digitally-printed artificial eye and a hand-painted artificial eye, for two weeks each,

in a random order. Individual patient-level data was used to explore health outcomes (EQ-5D-5L) and resource use.
Costs of the two artificial eye services were collected. A full economic evaluation was not conducted. An appropriate
economic evaluation framework was developed to identify the relevant health economic data necessary for a future
full trial.

Results Thirty-five participants were randomised. Response rates were 97-100% for the EQ-5D-5L. Resource use
questions were less well completed: 54% complete responses at baseline, 40% partial responses and 6% missing/inva-
lid responses. The two follow-up points had similar rates. Eye services cost data were well completed.

Mean utility was 0.77 after wearing the hand-painted eye and 0.83 after the digitally-printed eye. Average manufactur-
ing times were 294 min (digitally-printed) and 355 min (hand-painted). Remake appointments were needed for dig-
itally-printed eyes only. Estimated cost for the digitally-printed eye service is £404 and £347 for the hand-painted

eye. Time between fitting and final evaluation was 56 days (digitally-printed eye) and 60 days (hand-painted). Results
should be interpreted with caution, as estimates were based on a small sample.

Conclusion [t was possible to collect EQ-5D-5L, healthcare resource use and manufacturing times allowing a costing
to be calculated. Thus, a large-scale RCT with full cost-effectiveness analysis would feasible. Refinements are sug-
gested. Future economic analysis should consider how best to evaluate the service, possibility with modelling rather
than within-trial analysis only.
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Trial registration ISRCTN85921622.

Key messages regarding feasibility

questionnaire.

artificial eyes is feasible.

- Lack of research in this area meant there were uncertainties in the ability to collect economic data.
- Standardised measures and clinician data were well completed; however, work is needed to refine resource use

— A full economic evaluation within a full-scale randomised controlled trial exploring the effectiveness of different

Keywords Economic evaluation, Cost effectiveness, Feasibility study, Randomised controlled trial, Artificial eyes

Background

It is estimated that within the United Kingdom there
are 60,000 patients who have an artificial eye. [1]—with
around 11,500 artificial eyes required to be manufac-
tured each year, for new users, and to provide replace-
ments for existing artificial eye users.

The current most used method by the National Arti-
ficial Eye Service (NAES), and globally, is to create a
hand-painted artificial eye, where the artificial eye is
colour-matched to the patient’s other eye. This should
provide a life-like artificial eye, which may reduce anxi-
ety and depression that patients with artificial eyes
often experience [2—4]. However, the manufacturing of
these can take 6 to 10 weeks and may require multiple
revisions to ensure a good match—which may lead to
distress for the patients.

There was an unmet patient need for a new manufac-
turing approach to create more realistic artificial eyes
in a shorter period of time. The Leeds Artificial Eye
Service (LAES) developed a novel digitally-printed arti-
ficial eye manufacture method and service provision
model to create more life-like artificial eyes within two
weeks.

The NIHR funded the PERSONAL-EYE-S study (A
novel, high-definition PERSONALised artificial EYE
Service) which was a cross-over, randomised controlled,
open feasibility study. The primary objective was to
assess whether it is feasible to conduct a future, full-scale
randomised controlled trial (RCT) of the effectiveness
and cost-effectiveness of digitally-printed artificial eyes
compared to hand-painted eyes.

The embedded health economics component of the
PERSONAL-EYE-S study investigated the feasibility of
undertaking an economic evaluation of digitally-printed
artificial eyes versus current standard care of hand-
painted artificial eyes within a full-scale RCT. The trial
was registered on the ISRCTN on 17th June 2021 (Regis-
tration number: ISRCTN85921622).

Aims and objectives

The overall feasibility trial aimed to understand whether a
full-scale trial would be feasible to undertake, by observ-
ing the number of eligible and consenting participants, as
well as logistical implications of the trial. Additionally, we
aimed to explore whether a health economic evaluation
would be possible, using the following objectives:

— Explore the completion rate for the EQ-5D-5L [5].

— Explore the completion rate for the participant
reported resource use.

— Explore the completion rate for clinical data, includ-
ing time taken and staff grade for each element of the
assessments.

— Explore the ability to collect and assign costs associ-
ated with the processes of both intervention arms.

We determined that for an outcome measure, if there
was 10% or more missing data, modifications would be
needed prior to use in the main trial. Completion rates
for the various elements of the participant-reported
resource use may identify worthwhile changes, opti-
mise the completion of these and reduce burden on
participants.

Methods

A favourable ethical opinion was given by North West
— Haydock and Health Research Authority approval
obtained on 09th June 2021 (Reference 21/N'W/0150).
Full details of the study design are presented elsewhere
[6]. In summary, potential participants were identified in
clinic, via database screening, or via notification placed
on the Royal National Institute of Blind People and Blind
Veterans UK websites. Following an initial discussion,
interested patients were checked for eligibility by LAES,
and if appropriate, written consent was taken.
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The target sample size of this feasibility trial was 35
participants, with an anticipated 15% attrition rate,
allowing for approximately 30 participants in the analysis.
This was deemed large enough to estimate within-subject
standard deviations for outcomes measures and is in line
with feasibility recommendations: further justification is
included within the published protocol paper. [6]

The order in which the participant received and used
the two eyes was randomised. Participants were ran-
domised on a 1:1 basis to either:

a) receive a digitally-printed artificial eye first, followed
by a hand-painted artificial eye (‘digitally-printed
first’ group); or.

b) receive a hand-painted artificial eye first, followed by
a digitally-printed artificial eye (‘hand-painted first’

group).

Participants wore each eye for a period of up to two
weeks each. They retained their original eye, so could
choose to stop wearing the new eye at any point if they
wished.

Participants attended up to five clinic appointments
within the study:

i. Clinic one: eligibility and willingness to participate
was assessed, randomisation and start manufacture
of first eye;

ii. Clinic two: complete manufacture of first eye, and
first eye provided;

ili. Clinic three: follow-up 1—follow-up data collected
on the first eye, start of manufacture of second eye;

iv. Clinic four: complete manufacture of second eye;

v. Clinic five: follow-up 2—follow-up data collected
on the second eye and qualitative interviews.

Data sources

Health-related quality of life

Participants completed the EQ-5D-5L [5], at baseline
and two follow-up points. The instrument measures
health-related quality of life (HRQoL) in terms of five
dimensions: mobility, self-care, usual activities, pain and
discomfort, and anxiety and depression. For each dimen-
sion, participants rate the extent of their problems as ‘no
problems; ‘slight problems, ‘moderate problems, ‘severe
problems’ or ‘extreme problems/unable’ A visual ana-
logue scale (VAS) was also completed. A participant’s
health status is defined by their five responses to the
EQ-5D-5L descriptive system, with a single index utility
assigned.
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Healthcare resource use

Participants were asked about their use of healthcare ser-
vices over the past 12 months (at baseline) and for the
period since they were fitted with their most recent study
eye (follow-up questionnaire). Data were obtained for
resources used within primary care and the community
(i.e., appointments with a GP, nurse and other primary/
community care healthcare professionals) and the hospi-
tal setting (i.e., hospital outpatient attendances, inpatient
admissions, day case attendances and accident and emer-
gency admissions).

In addition, the time spent in the eye clinics as part of
the eye services were collected and costed using data col-
lected via a Clinic Record Booklet. Specifically, the book-
let was used to record the time spent on photographing
the eyes, and on manufacturing of the eyes, which com-
prised a list of individual items such as review by max-
illofacial technician, photographic printing, hand paint,
insert corneal unit, deflask, trim and polish. Clinicians
marked against these items as to whether the task had
been completed or not at the specific clinic (i.e., clinic
1 to 5), with the corresponding time taken and clinician
who undertook the task. There was also space on the
form to add further tasks that were not included in the
pre-specified list.

Analyses

The economic analysis involved developing an appropri-
ate economic evaluation framework, identifying the rel-
evant health economic data to be collected in the study,
and considering the feasibility of data collection meth-
ods in order to inform a future full trial. The individual
patient-level data collected as part of the feasibility study
was used to explore health outcomes (i.e., the EQ-5D-5L),
resource use and costs of the two artificial eye services.
Analyses were undertaken using STATA version 17 [7].

The EQ-5D-5L was scored according to the EuroQol
User Guide [8], following the mapping function devel-
oped by van Hout et al. (2012) [9]. Completeness of the
EQ-5D-5L data was examined, with the proportion of
missingness reported by study arm. Descriptive statistics
of the utility scores were presented at the three data col-
lection points.

The primary care, community and hospital setting data
were used to consider the appropriateness of the resource
use questionnaire, to refine the questionnaire where
required for potential future use. For example, where
items repeatedly appear in ‘other’ boxes (i.e., for other
outpatient appointments and other primary/community
care appointments), we would consider adding these as
separate resource use items for questionnaires used in a
future full-scale trial.
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Table 1 Completion rates for the EQ-5D-5L and resource use
Hand-painted first? (n=18) Digitally-printed first’ (n=17)
Measure Complete Partially complete Missing/invalid  Completed Partially complete Missing/
response invalid
response
EQ-5D-5L
Baseline (n=35) 18 (100%) 0 (0%) 0 (0%) 16 (94%) 1 (6%) 0 (0%)
Follow-up 1 (n=30) 16 (100%) 0 (0%) 0 (0%) 13 (93%) 1(7%) 0 (0%)
Follow-up 2 (n=30) 15 (100%) 0 (0%) 0 (0%) 15 (100%) 0 (0%) 0 (0%)
EQ-5D-5L VAS
Baseline (n=35) 18 (100%) 0 (0%) 0 (0%) 17 (100%) 0 (0%) 0 (0%)
Follow-up 1 (n=30) 16 (100%) 0 (0%) 0 (0%) 14 (100%) 0 (0%) 0 (0%)
Follow-up 2 (n=30) 15 (100%) 0 (0%) 0 (0%) 14 (93%) 0 (0%) 1 (7%)
Resource use
Baseline (n=35) 9 (50%) 8 (44%) 1 (6%) 10 (59%) 6 (35%) 1 (6%)
Follow-up 1 (n=30) 9 (56%) 6 (38%) 1(6%) 9 (64%) 5 (36%) 0 (0%)
Follow-up 2 (n=30) 9 (60%) 6 (40%) 0 (0%) 8 (53%) 7 (47%) 0 (0%)

2 for the hand-painted first group, follow-up 1 shows resource use/EQ-5D data whilst fitted with a hand-painted eye, and follow-up 2 shows resource use/EQ-5D data

whilst fitted with a digitally-printed eye;

b for the digitally-printed first group, follow-up 1 shows resource use/EQ-5D data whilst fitted with a digitally-printed eye, and follow-up 2 shows resource use/EQ-5D

data whilst fitted with a hand-painted eye

Note: response rates are presented as a proportion of the number of participants who responded at each time point, e.g., of 30 participants at follow-up 1

Due to the work being part of a feasibility study, a full
economic evaluation was not conducted. The findings
from the health economics component will be used to
improve and refine the methods that would be used for
an economic evaluation in a full-scale trial. This could
include the improvement of completion rates for health
economic data and ensuring accurate representation of
the patient pathway by considering the relevant costs
and outcomes associated with digitally-printed or hand-
painted artificial eyes for patients requiring an artificial
eye.

Costs
A National Health Service (NHS) perspective was taken
for the costing, with data regarding healthcare utilisa-
tion collected at the three time points to capture rel-
evant resource use for patients with an artificial eye.
Information collected on such items was used to inform
the design of resource use questions in a full-scale trial.
Resource use data were examined for completeness, in
terms of the proportion of missing data, to help guide
which items would be collected for a full economic evalu-
ation in a full-scale trial. Descriptive statistics were pre-
sented for resource use by randomised group (i.e., mean,
median, standard deviation, minimum, maximum). Unit
costs are presented to provide indicative costs for a full
economic evaluation.

The costs of the two different eye services were esti-
mated to indicate the likely resource implications. For

instance, the number, duration, and times between clinics
were incorporated, using data from the study to estimate
the costs of the eye services. Unit costs of the time spent
by relevant clinicians involved in the clinics were applied
according to the individual tasks completed at the clin-
ics, collected using a Clinic Record Booklet completed by
clinicians. The materials of the eyes and the equipment
were assumed to be the same, with the focus of this cost-
ing instead being on the manufacturing and clinic times.

Unit costs for the resources used were obtained from
established costing sources such as NHS Reference
Costs [10] and PSSRU Unit Costs of Health and Social
Care [11] (Table 1). All costs were evaluated in 2020-21
pounds sterling (£). In cases where costs were sourced
from previously published data, costs were inflated to
2020-21 prices. The staff costs that fed into the interven-
tion cost comprised band 5 (£41 per hour), band 6 (£54
per hour) and band 7 (£65 per hour) [11].

Results

Participants

Thirty-five participants were randomised to the feasibil-
ity study, with a mean age of 52.8 years (SD 17.2; range
21 to 89). Twenty-one (60%) were male and the majority
(82.9%) were of a white British ethnicity.
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Table 2 Number of missing dimensions for invalid EQ-5D-5L questionnaires
EQ-5D-5L Hand-painted first (n=18) Digitally-printed first (n=17)
Number of missing dimensions Number of missing dimensions
Follow up 1 2 3 4 5 1 2 3 4 5
Baseline 0 0 0 0 1 0 0 0
Follow-up 1 0 0 0 0 1 0 0 0
Follow-up 2 0 0 0 0 0 0 0 0

Health related quality of life (EQ-5D-5L)

Completeness of data response

Response rates were high across the three time points
for the participant self-completed EQ-5D-5L question-
naires. Of the 35 participants at baseline, 34 (97%) com-
pleted the EQ-5D-5L descriptive system fully and one
(3%) completed it partially. At follow-up 1, of the 30
who responded, 29 (97%) completed the EQ-5D-5L in
full, with one (3%) partial completion. At follow-up 2,
all of the 30 responders provided complete EQ-5D-5L
responses.

EQ-5D-5L quality of life scores

Participants’ EQ-5D-5L responses showed baseline util-
ity scores to be similar for the two groups, at 0.74 on
average. Mean utility increased to 0.77 after wearing the
hand-painted eye, whilst mean utility increased to 0.83
after the digitally-printed eye had been worn. Full details
are in Tables 1 and 2.

Resource use and healthcare costs

Completion of data response

The resource use questions were not completed as com-
prehensively as the EQ-5D-5L: at baseline, 19 (54%) pro-
vided complete responses to all resource use questions,
14 (40%) provided partial responses and two (6%) had a
missing/invalid response. Response rates remained simi-
lar at the two follow-up points, and response to the indi-
vidual items ranged between 0 and 94%.

Resource use frequency
The healthcare services used by this population appeared
to be captured by the resource use items included in the
questionnaire; however, some items had low/no usage
reported and hence would likely be removed in a full
trial. For instance, participants reported zero appoint-
ments with both the optometrist and orthoptist at all
time points, hence these could be items to be considered
for removal; they could still be picked up by inclusion of
a free-text ‘other’ item in the questionnaire however. See
Table 3 for details.

The most commonly used healthcare services reported
by participants were: GP appointments (at the GP

practice and over the phone/online), NAES appoint-
ments, radiology, ophthalmology outpatient, and ‘other’
appointments (both primary/community and hospi-
tal outpatients). The majority of resource use items that
asked participants about phone/online appointments had
zero uptake recorded against them, hence these could
potentially be removed for a future trial.

Costs

The Clinic Record Booklet, used to estimate the cost of
the eye services, was well completed, with only low lev-
els of missing data. A high level of detail was recorded on
the forms; however, this could be revisited if a full trial
were to go ahead to determine whether efficiencies could
be made in terms of staff time spent on completing the
form.

The mean manufacturing times were 294.3 min (SD
69.9) for digitally-printed eyes and 354.6 min (SD 34.1)
for hand-painted eyes; hence, manufacturing times for
digitally-printed eyes were on average 60 min shorter.
However, there were nine additional appointments for re-
makes needed for digitally-printed eyes versus none for
the hand-painted eyes.

The cost of the digitally-printed eye service was esti-
mated to be £403.96 (SD £135.43) and the hand-painted
eye service was estimated at £346.82 (SD £33.30), based
on the time taken at the clinics attended and incorporat-
ing re-make time — a difference of £57.14. In addition to
the costs provided, there were nine booked appointments
that were not attended, which would have incurred a
cost due to wasted clinic/staff time. If the cost of £160
of a missed appointment [12] were attached to this,
it would equate to a total of £1,440 wasted on missed
appointments.

The interval between clinics, i.e., between fitting and
final evaluation of the eye, was similar for the two eye
services: mean 60.2 (SD 43.1) days for hand-painted and
56.4 (SD 38.4) days for digitally-printed. Participants
reported that they visited a prosthetist for a clean and
polish every 16.6 months on average (SD 18.4). In some
instances, clinics 3 and 4 were combined, which both
reduces participant burden, and associated staff time — so
may worth considering in a future RCT.
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Table 3 Mean resource use

Hand-painted first (n=18) Digitally-printed first (n=17)
n Mean (SD) Median (Min, Max) n Mean (SD) Median
(Min,
Max)

GP appointments at GP practice

Baseline 17 0.24 (0.56) 0(0,2) 16 0.13 (0.34) 0(0,1)

Follow-up 1 15 0(0) 0(0,0) 13 0(0) 0(0,0)

Follow-up 2 14 0(0) 0(0,0) 14 0.07(0.27) 00,1
GP appointments over the phone/online

Baseline 17 0.12(0.33) 00,1 16 0(0) 0(0,0)

Follow-up 1 15 0(0) 0(0,0) 13 0.15(0.38) 0(0, 1)

Follow-up 2 14 0(0) 0(0,0) 13 0(0) 0(0,0)
Mental health services (face-to-face)

Baseline 17 ) 0,0) 16 0(0) 0(0,0)

Follow-up 1 15 0) 0,0 13 0(0) 0(0,0)

Follow-up 2 14 0(0) 3 13 0.15 (0.55) 0(0,0)
Mental health services (phone/online)

Baseline 17 (0) 0,0) 16 0.25 (1.00) 0(0,4)

Follow-up 1 15 0) 0, 13 0(0) 0(0,0)
vFollow-up 2 14 0) X 13 0(0) 0(0,0)
Occupational therapist appointments

Baseline 16 0(0) 0(0,0) 15 0.07 (0.26) 00,1

Follow-up 1 15 0.07 (0.26) 0(0,1) 13 0(0) 0(0,0)

Follow-up 2 13 0(0) 0(0,0) 13 0(0) 0(0,0)
Other primary/community care appointments

Baseline 13 0.38 (0.96) 0(0,3) 12 0.25(0.87) 0(0,3)

Follow-up 1 13 0(0) 0(0,0) 13 0(0) 0(0,0)

Follow-up 2 13 0(0) 0(0,0) 11 0(0) 0(0,0)
Maxillofacial outpatient clinic visits

Baseline 17 0.06 (0.24) 00,1 15 (0) 0(0,0)

Follow-up 1 14 0(0) , 13 (0) 0(0,0)

Follow-up 2 14 0(0) 0(0,0 15 ) 0(0,0)
Ophthalmology/eye outpatient clinic visits

Baseline 17 0.18(0.53) 0(0,2) 15 0.07 (0.26) 0(0, 1)

Follow-up 1 14 0(0) 0(0,0) 13 0(0) 0(0,0)

Follow-up 2 14 0(0) 0(0,0) 14 0(0) 0(0,0)
Optometrist outpatient clinic visits

Baseline 17 0) 0(0,0) 15 (0) 0,0)

Follow-up 1 14 (0) 00, 13 0) ,0

Follow-up 2 14 0(0) , 15 0) X
Orthoptist outpatient clinic visits

Baseline 17 (0) 0,0) 15 0) 0(0,0)

Follow-up 1 14 0(0) 0,0 13 ) 0(0,0

Follow-up 2 14 0(0) , 15 0) 0(0,0
National Artificial Eye Service clinic visits

Baseline 17 0.59 (0.94) 0(0,3) 16 0.63 (1.09) 0(0,3)

Follow-up 1 14 0.14 (0.53) 00,2 13 0(0) 0(0,0)

Follow-up 2 14 0(0) 0(0,0) 15 0.07 (0.26) 0(0,1)
Radiology outpatient appointments

Baseline 17 0(0) 0(0,0) 15 0.13(0.52) 0(0,2)

Follow-up 1 14 0.5 (1.61) 0(0,6) 13 0(0) 0(0,0)
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Table 3 (continued)
Hand-painted first (n=18) Digitally-printed first (n=17)
n Mean (SD) Median (Min, Max) n Mean (SD) Median
(Min,
Max)
Follow-up 2 14 0(0) 0(0,0) 15 0.13(0.35) 0(0,0)
Other outpatient appointments (face-to-face)
Baseline 14 0.14 (0.53) 0,2 10 0(0) 0(0,0)
Follow-up 1 11 0(0) 0(0,0) 11 0(0) 00,0
Follow-up 2 12 0(0) 0(0,0) 12 0(0) 0(0,0)
Other outpatient appointments (phone/online)
Baseline 12 0.17 (0.58) ,2) 8 0(0) (0,0)
Follow-up 1 12 0(0) 0,0) Il 0(0) 0(0,0)
Follow-up 2 11 0(0) 1 0(0) 0(0,0)
A&E attendances
Baseline 17 0(0) 15 0(0) 0(0,0)
Follow-up 1 15 0.27 (0.80) , 14 0(0) 0(0,0)
Follow-up 2 15 0(0) 0,0) 14 0(0) 0(0,0)
Day case hospital attendances
Baseline 17 0.18(0.39) ) 14 0(0) (0,0)
Follow-up 1 15 0(0) 14 0(0) 0
Follow-up 2 15 0(0) 14 0(0)
Inpatient nights in hospital
Baseline 17 0(0) 0,0) 15 0(0) 0,0)
Follow-up 1 15 0(0) 14 0(0) 0
Follow-up 2 15 0(0) 14 0(0) ,

Unless otherwise stated, appointments reported in the table were face-to-face

Note: There were zero appointments reported for the following outpatient appointments that took place over the phone/online, hence they were not included in the
table: Maxillofacial, Ophthalmology/eye, Optometrist, Orthoptist, NAES, radiology outpatient clinic appointments (over the phone/online)

Unit costs for the resources that would feed into a
full economic evaluation were largely available from
published sources, with some supplemented by infor-
mation from the study team (Table 4). The specific mem-
ber of staff who undertook each task at the clinics was
recorded and costed accordingly. A sensitivity analysis
was conducted to explore the impact of instead applying
an average cost of the relevant staff bands for each task
that had more than one staff band involved in undertak-
ing them. The hand-painted group still had lower costs
associated with them, on average, though the difference
in cost between the two groups reduced overall; £382.85
(£133.17) for digitally-printed versus £369.04 (£34.84) for
hand-painted, a difference of £13.81.

Discussion

This feasibility study has estimated the costs of two dif-
ferent artificial eye services and has explored whether a
full trial into the cost-effectiveness of digitally-printed
versus hand-painted artificial eyes would be feasible. It
has been established that a future large-scale RCT would

be able to undertake a full cost-effectiveness analysis pro-
viding refinements to trial design and documentation are
made.

Data relating to EQ-5D-5L, healthcare resource use,
and manufacturing times for the artificial eyes, were
found to be collectable, allowing for a costing to be cal-
culated. However, undertaking this early health econom-
ics work, lessons have been learned as to how to design
participant-facing and clinician-completed CRFs in
order to target information required for a full economic
evaluation.

The additional appointments required for re-makes for
the digitally-printed eye meant that additional clinic time
was needed, hence additional costs attached to the staff
time involved. Although the manufacturing times were
reduced for digitally-printed eyes, the extra re-makes
resulted in costs being higher overall for the digitally-
printed eyes group.

The Clinic Record Booklet gathered detailed infor-
mation on the tasks that were undertaken for each par-
ticipant at the clinic visits. The responses provided in
the study here indicate that for some of the tasks that
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Appointment/attendance Unit of measurement Unit cost Notes Source

GP appointment at GP practice Per appointment £39.23  Per consultation of 9.22 min dura- PSSRU 2021
tion (including direct care staff costs
and qualifications)

GP appointment over the phone/online  Per appointment £30.53  Per phone contact of 7.1 min duration ~ PSSRU 2021 & 2015
(PSSRU 2015); at £4.30 per minute
of patient contact (PSSRU 2021)

Mental health support services Per appointment £132.00 IAPT contact, p24, NHS national costing  PSSRU 2021
data for mental health services

Occupational therapist appointment Per appointment £50.00 Cost per hour (including training) PSSRU 2021 (p125)
of community occupational therapist
(local authority)

Maxillofacial outpatient clinic Per attendance £197.91 Maxillo-Facial Surgery, Total Outpatient  NHS Ref Costs 20/21
Attendance sheet

Ophthalmology/eye outpatient clinic Per attendance £168.24 Ophthalmology, Total Outpatient NHS Ref Costs 20/21
Attendance sheet

Optometrist outpatient clinic Per attendance £135.48 Optometry, Total Outpatient Attend- NHS Ref Costs 20/21
ance sheet

Orthoptist outpatient clinic Per attendance £131.17  Orthoptics, Total Outpatient Attend- NHS Ref Costs 20/21
ance sheet

National Artificial Eye Service clinic Per attendance £168.24 Assume same as Ophthalmology/eye ~ NHS Ref Costs 20/21
outpatient clinic cost

Radiology outpatient appointment Per attendance £139.13  Average of: plain film x-ray £57.78 (PF),  NHS Ref Costs 20/21
CT-scan £148.38 (RD20A) and MRI scan
£211.24 (RDO1A) - Diagnostic Imaging
Sheet

Accident and Emergency department  Per attendance £296.87 Per (non-specific) attendance NHS Ref Costs 20/21

attendance

Day case hospital attendance Per attendance £1191.96  Per (non-specific) attendance NHS Ref Costs 20/21

Inpatient night in hospital Per inpatient night £372.70 Total expenditure on excess bed days ~ NHS Ref Costs 17/18
(elective and non-elective) divided
by total activity, inflated to 2021 prices

Check and polish with prosthetist Per appointment £27.00 30 min of prosthetist time at £54 (for PSSRU Unit Costs & Study Team

band 6) per hour

Note that ‘other’ primary/community care appointments and ‘other’ outpatient appointments were costed according to the responses provided by participants; Unless
specifically stated otherwise, costs were assumed to be the same for face-to-face and phone/online appointments

were conducted, a similar time was taken for these, for
instance the time spent for photographing the eye, or
time spent for maxillofacial technician (or equivalent)
review. Such items could be approximated in a full trial
by use of a sample for instance, rather than collecting
time data for all participants, which would potentially
streamline the data collection forms for clinicians. How-
ever, for other items, such as the time spent hand paint-
ing, there was more variation in the responses, plus with
this particular item being a key driver, it would be more
important to capture for each participant.

Low resource use was reported by participants; this
was expected for the follow-up questionnaires due
to the short periods they asked about (i.e., only a few
weeks). However, the resource use collected at baseline,
for the last 12 months, was also relatively low overall.
The resources with highest use were GP appointments,

ophthalmology outpatient appointments, NAES appoint-
ments, radiology appointments and ‘other’ appointments
(both primary/community and hospital outpatients). A
future economic analysis should consider how best to
evaluate the service, with the possibility of modelling
rather than within-trial analysis only.

The health economic component of the study found
that it was feasible to collect the data needed for a future
full economic evaluation to be undertaken as part of a
randomised controlled trial. High response levels were
recorded for the EQ-5D-5L at all time points, and simi-
larly for the clinician-reported data used to feed into the
eye service cost estimates, indicating potential replica-
tion in a larger trial. Some updates could be made to the
resource use questionnaire and possibly to the clinician-
completed forms based on information gained from this
study. The cost of the two eye services was estimated
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— £404 for digitally-printed and £347 for hand-painted —
with the finding that manufacturing times were shorter
for digitally-printed eyes, but more re-makes were
required. However, it is important to remember that
these estimates were based on a population of 35 partici-
pants recruited to the study. A full economic evaluation
conducted as part of a full-scale randomised controlled
trial would be able to comprehensively investigate the
cost-effectiveness of the two eye services. Implementa-
tion of the cost-effective eye service has the potential to
bring about benefits to patients and cost savings, thereby
providing the most efficient service for patients.

Conclusions

A full economic evaluation will be feasible to undertake
in a full-scale randomised controlled trial and would
allow for a thorough investigation of the cost-effective-
ness of the hand-painted versus digitally printed artifi-
cial eyes. Standardised measures such as the EQ-5D were
well completed, and are suitable for use in a full evalu-
ation, however further thought is required into refining
questionnaires on service use and clinical appointments
to minimise missing data.

Abbreviations

CRF Case Report Form

HRQoL  Health-related quality of life
LAES Leeds Artificial Eye Service

NAES National Artificial Eye Service
NHS National Health Service

RCT Randomised controlled trial
VAS Visual analogue scale
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