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Purpose: TheCAT-EyeQ is a computer adaptive test (CAT)whichmeasures vision-related
quality of life in patients having exudative retinal diseases. The aim of this study is to
investigate the usability of the CAT-EyeQ in clinical practice and identify potential barri-
ers and facilitators for implementation (problem analysis).

Methods: Patients and health care professionals participated in the study regard-
ing the usability of the CAT-EyeQ, and clinic managers and health care professionals
were included in the problem analysis for implementation. In total, we conducted 18
semi-structured interviews. The Consolidated Framework for Implementation Research
(CFIR) was used to develop the interview guides and to structure results.

Results: Six themes were derived from the usability study and problem analysis: (1)
quality of the CAT-EyeQ and the applicability to patients’ needs and preferences, (2)
embedding the CAT-EyeQ in current practice, (3) implementation climate of the eye
hospitals, (4) attitude of professionals, (5) engaging and encouraging professionals, and
(6) integration of the CAT-EyeQ in health care – needs after piloting.

Conclusions:Patients andprofessionalsmentioned that theCAT-EyeQ improved insight
into the impact of eye diseases on a patient’s daily life, it allowed for more attention
on the patient perspective and the structured measurement of vision-related quality
of life. The main perceived barriers mentioned by professionals for using the CAT-EyeQ
were lack of time and the integration of the patient-reported outcomemeasure (PROM)
results within the electronic patient record (EPR).

Translational Relevance: The CAT-EyeQ, accompanied by an overview of stakeholder
perspectives resulting from this implementation study, can now be used in clinical
practice.

Introduction

In cases of macular edema, caused by neovascu-
lar age-related macular degeneration (AMD), exuda-
tive diabetic retinopathy, and retinal vein occlusion (i.e.
cystoid macular edema [CME]), about 15% of patients
experience less effective treatment (injections with anti-
vascular endothelial growth factor [VEGF]), leading to
a reduction in vision.1 Eventually, the loss of vision

will cause limitations in patient’s daily activities, physi-
cal functioning, andmight impact their emotional well-
being and quality of life.2–5

Patient-reported outcome measures (PROMs)
can be used for the assessment of patients’ needs,
they are proven to be suitable for measuring and
evaluating patient’s disabilities in daily activities, and
are supportive for patient-doctor communication
and shared decision making.6–10 Although PROMs
were previously mostly used in a research context,
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PROMs are increasingly adopted in routine health
care.11–13 The international Consortium of Health
Outcome Measurement listed families of outcome
sets that cover 14 health care disciplines (e.g. oncol-
ogy and ophthalmology), including 47 disease-
specific standard sets of PROMs (e.g. cataracts and
macular degeneration) for use in routine clinical
care.14–18

In previous research, we developed and calibrated
the EyeQ itembank, a PROM that can be used for
measuring vision-related quality of life (Vr-QoL) and
can also be administered using a computer adaptive
testing (CAT) approach in patients having exuda-
tive retinal diseases and being treated with anti-
VEGF in ophthalmic clinical practice.19,20 Patients
with widely varying vision have participated in the
calibration study, as we tried to obtain the most
representative study population. The itembank was
calibrated with the Item Response Theory (IRT),
using a constrained graded response model (GRM),
which is most commonly used in IRT. The unidi-
mensionality of the instrument (i.e. Vr-QoL is the
measured latent construct) was confirmed by compar-
ing a 1-factor model and a 2-factor model, in which
the 1-factor model explained 49% of the variance,
and the 2-factor model added 4% of explained
variance. The overall fit of the 47 items to the GRM
was adequate, which was assessed with the root
mean square error of approximation (0.035), the
standardized root mean residual (0.071), the compar-
ative fit index (0.995), and the Tucker-Lewis index
(0.994).20

CATs use an algorithm to select items from the
itembank, which is based on the response the patient
gave on previous items. This allows a test to limit the
number of items that needs to be administered, which
results in a unique sequence of items that are tailored to
a patient’s individual level of ability. After the calibra-
tion of the EyeQ itembank, post hoc CAT simulations
were performed to define the optimal administration
rules for the CAT of the EyeQ. This research showed
that the mean test length could be reduced to six items
while still obtaining reliable test scores.21

To allow for an optimal integration of the CAT-
EyeQ, first, a “problem analysis” should be performed.
This analysis helps in understanding the challenges
and opportunities that may arise during the imple-
mentation process, allowing to develop strategies to
address potential barriers and enhance the adoption
and effective utilization of a new instrument in clinical
practice.22,23

Therefore, the aim of the current study is to investi-
gate the needs for implementation of the CAT-EyeQ in
ophthalmic clinical practice. We focused on the usabil-

ity of the CAT-EyeQ from patients’ and profession-
als’ perspectives and investigated potential barriers and
facilitators for implementing the CAT-EyeQ in clini-
cal practice, as addressed by professionals and clinic
managers.

Methods

Ethics Statement

The study protocol was approved by the Medical
Ethics Committee (MEC) and conducted according to
the Declaration of Helsinki. The MEC declared that
the protocol did not fall under the scope of theMedical
Research Involving Human Subjects Act.

Study Design

All data, regarding the usability of the CAT-
EyeQ and problem analysis, were collected through
semi-structured interviews. The study was conducted
between January 2022 and May 2022.

Setting and Participants

Patients, professionals, and clinic managers were
recruited from two eye hospitals (EH1 and EH2).
Both eye hospitals provide general eye care. Patients
were informed about the study by their own ophthal-
mologist and, if they were interested to participate,
they received the detailed written study information.
Subsequently, the researcher contacted the patients by
telephone after which patients were included in the
study. Patients whowere willing to participate provided
written informed consent. Patients meeting the follow-
ing inclusion criteria were invited for participation:
18 years and older, having an exudative retinal disease
(AMD, diabetic macular edema [DME], or CME)
and currently receiving intra-ocular anti-VEGF treat-
ment. In prior research, which involved the calibra-
tion of the CAT-EyeQ itembank,20 this target popula-
tion was also included. Ensuring the inclusion of the
same target population in this implementation study is
deemed crucial for consistency and comparability with
previous research. In order to explore a broad range
of perspectives, selective sampling was used for the
degree of visual complaints indicated by the patient,
their age, gender, and diagnosis for which anti-VEGF
treatment was initiated. Our previous research also
indicated that a substantial proportion of the target
population maintains good visual acuity while under
treatment.20 Therefore, we did not impose restric-
tions for inclusion for this implementation study based
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on visual complaints. However, we did use selective
sampling to ensure a comprehensive understanding
of patient insights. We anticipated data saturation to
occur after approximately 10 interviews with patients.
This approach ensured thatwe gathered comprehensive
and diverse insights from participants, reaching a point
where new information and themes were no longer
emerging from the interviews. Professionals working as
ophthalmologist, physician assistant, optometrist, or
technical ophthalmic assistant whowere involved in the
care of patients having exudative retinal diseases, as
well as clinic managers, were invited for participation
in the usability study and/or in the problem analysis for
implementation.

Approach

The Consolidated Framework for Implementation
Research (CFIR) was used to develop the inter-
view guides regarding the usability of the CAT-
EyeQ and the problem analysis. The CFIR is a
meta-theoretical framework that provides standardized
implementation-related constructs that can be applied
across the spectrum of implementation research.24,25
Recently, an update of the CFIR was published.26 In
this study, we used the new format and terms of the
CFIR. The CFIR constructs are organized around
five major domains, which interact and may influence
implementation, these are: “innovation” (e.g. innova-
tion relative advantage), “outer setting” (e.g. policies
and law), “inner setting” (e.g. structural characteris-
tics), “individuals” (e.g. motivation), and “implemen-
tation process” (e.g. engaging).

The included topics in the interview guide regarding
usability (patients and professionals), were: perceptions
about the CAT-EyeQ, the value of the CAT-EyeQ for
patients with exudative retinal diseases and profession-
als in the care for this target group, administration of
theCAT-EyeQ (mode), the professionals that should be
involved, the extra amount of time needed in the care
process, and the frequency of administration. Prior to
the interview patients received a hard copy of the total
EyeQ itembank to get an idea of the questionnaire and
the topics included.

The included topics in the structured interview
guide regarding the problem analysis (professionals
and clinic managers), were: the actual decision making
to use the PROM, the implementation climate, needs
for implementation of the CAT-EyeQ, needs to ensure
the continued use of the CAT-EyeQ in health care
(integration), and external and internal factors that
play a role in using the CAT-EyeQ. See Supplementary
Files for interview guides for patients (S1), health care
professionals (S2), and clinic managers (S3).

Analyses

The interviews were audio-recorded and transcribed
verbatim. Subsequently, a codebook was developed
with the use of CFIR, which ensured a system-
atic analysis and organization of the barriers and
facilitators that were addressed. The topics regard-
ing the usability were added to the codebook. Two
researchers coded the two interviews independently
(authors P.R.K. and H.vA.) and discrepancies in codes
were evaluated. One researcher applied the codes to
all the interviews (author P.R.K.). During the coding
process some new codes emerged, however, additions
were minimal, which indicated possible data satura-
tion.27 The data were analyzed with MAXQDA 2020
software. SPSS Statistics 28 was used for descriptive
statistics.

Results

Usability of the CAT-EyeQ

In total, 10 patients and 5 health care profession-
als were included in the usability study. Sociodemo-
graphic and clinical characteristics of patients are
presented in Table 1. We included two ophthalmol-
ogists, an optometrist, a physician assistant, and a
technical ophthalmic assistant, having a mean age of
38.2 ± 6.1 years (range = 28–43 years) and a mean
working experience in ophthalmic clinical practice of
8.8 ± 4.9 years (range = 2–14 years). They were all
involved in the care for patients receiving anti-VEGF
treatment for AMD, DME, and CME.

The Value of the CAT-EyeQ
Most patients were positive about using the CAT-

EyeQ. It was indicated that, currently, there is little or
no attention paid to the impact of the eye disease on
their daily lives. Patients mentioned that completing
the CAT-EyeQ will provide insight in their perspec-
tive to the health care professional, which could be a
valuable addition. The impact of the disease and the
consequences for their daily life, is what mattered most
to patients.

“And … well, with those percentages [measuring visual
acuity in clinical practice] and all that, I don’t think it’s
really going about what the problem is. So that question-
naire seems like a really good addition to that. He [ophthal-
mologist] is more concerned with having 90% vision…
yes… right now, but if that spot expands slightly, then I
won’t have any vision suddenly. Some of those items in that
questionnaire, that’s what really matters to me.” (female
patient, age 73 years, with AMD, mild VI worst eye,
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Table 1. Sociodemographic and Clinical Characteris-
tics of Participants (N = 10) in the Usability Study

Age, Mean ± SD (Range) 75.2 ± 8.5
(61–88)

Male gender, n 5
Nationality, %
Dutch 9
Other 1

Degree of vision impairment (VI)a of the worst eyeb, n
Normal vision 4
Mild VI 1
Moderate VI 2
Severe VI 1
Blindness 2

Degree of vision impairment of the better eye, n
Normal vision 8
Mild VI 1
Moderate VI 1

Diagnosis for which anti-VEGF treatment, n
Age-related macular degeneration 7
Diabetic macular edema 1
Cystoid macular edema (due to

retinal vein inclusion)
2

Duration treatment anti-VEGF in years,
mean ± SD (range)

6.65 ± 5.7
(0.5–15)

Civil status, n
Single 4
Not single 6

Employment status, n
Employed 1
Unemployed/retired 9
aSelf-reported visual acuity transformed todegreeof vision

impairment.
bIn accordance with the International Classification of

Diseases 11th Edition (ICD-11), where no vision impairment
(normal vision) is defined as visual acuity equal to or better
than 6/12, mild vision impairment is defined as visual acuity
worse than 6/12 to 6/18, moderate vision impairment is
defined as visual acuity worse than 6/18 to 6/60, severe vision
impairment is defined as visual acuity worse than 6/60 to
3/60, and blindness is defined as visual acuity worse than
3/60.

normal vision better eye, and 12 years anti-VEGF treat-
ment).

In addition, one patient indicated that although
the CAT-EyeQ provided insight into the impact of the
eye disease, it was considered a disadvantage that the
instrument did not measure the patient’s experience
with anti-VEGF injection treatment.

“Something else: how do I experience the treatment? ...
I also have something to say about that.” (male patient,
age 76 years, with AMD, no VI worst eye, normal vision
better eye, and 2 years anti-VEGF treatment).

It was also mentioned that the CAT-EyeQ can help
patients to discuss problems they experience and that
it can be helpful in identifying patients who may need
additional support.

“Well … it is important to start using such a question-
naire because other people who are also my age, so people
between 70 and 90 years old, cannot always clearly explain
or express what exactly the problem is, but they do benefit
with support. The questionnaire can help identify these
people.” (female patient, age 87 years, with AMD, severe
VI worst eye, normal vision better eye, and 5 years anti-
VEGF treatment).

One patient indicated that the impact of eye disease
on daily life, measured with the CAT-EyeQ, could
also be taken into account in the decision whether or
not to continue or adjust the treatment. The patient
confirmed that this decision is currently based only on
clinical measurements and the patient’s perspective is
lacking.

“Then they [professionals] can judge based on my answers:
... ’how far should we continue with the treatment? …”
(male patient, with CME, normal vision worst eye,
normal vision better eye, and 1 year anti-VEGF treat-
ment).

Professionals indicated that they expected the CAT-
EyeQ to be of value for evaluating Vr-QoL. A main
advantage of the questionnaire was considered to
be the fact that the CAT-EyeQ contains an exten-
sive collection of questions, which extends far beyond
their usual history taken process. In addition, it
was mentioned that Vr-QoL could from now on be
measured in a structured way. In addition, it was
indicated that for patients who find it difficult to discuss
their problems or do not feel the room to discuss, the
integration of the patients’ perspectives could make
health care a bit more patient-friendly.

“There is short time for that [history taken process] ...
so if someone is not comfortable, they’re not going to say
anything about it, I guess” (optometrist, with 14 years
working experience).

“We can make it [care process] a bit more human by
putting more emphasis on it [patient perspective]” (physi-
cian assistant, with 13 years working experience).

However, all professionals mentioned that the
output of the CAT-EyeQ would not change the
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decision whether or not to continue treatment. The
CAT-EyeQ was, however, seen as a valuable addition
to current treatment, as it could be useful in identify-
ing patients whomay benefit from referral to low vision
or rehabilitation services. The professionals did realize
that the use of the PROM could be a factor in improv-
ing care.

“The CAT-EyeQ is not going to change the policy of injec-
tions. Now we evaluate the retina scans and the patient
experiences his or her problems in daily life. Evaluating this
in clinical practice allows for a patient to feel better under-
stood. As a result, they might also be a bit more motivated
to get the injections. I think that, in turn, this influences
patient satisfaction with care” (physician assistant, with
13 years working experience).

The Extra Amount of Time Needed in the Care
Process and the Frequency of Administration, the
Administration of the CAT-EyeQ (mode), and Involved
Professional

In the interviews with the patients, it mainly
emerged that the length of the questionnaire (average
6-8 questions) was adequate. Almost all patients
indicated that they could complete the questionnaire
digitally in their own homes using their own computer
tablet or PC. For most patients, this appeared to
be the easiest way, as they were familiar with these
devices and also knew how to enlarge the text on
the screens if needed. A few patients indicated they
would need help to fill out the questionnaire, this
was because of some digital aspects that were consid-
ered to be difficult for them. Support in completing
the CAT-EyeQ by a health care professional in the
clinic or by a family member were suggested by the
patients as a solution. The frequency of completion
varied from “once every 6 months” to “once a year.”
Some patients indicated that it should not be done
more often than once a year as long as they had no
complaints.

However, one patient indicated not to experience
any problems in daily life due to his eyesight at all,
but would still like to fill out the CAT-EyeQ, in order
to be able to discuss this with the ophthalmologist.
The feeling arose that the decision whether or not
to continue with anti-VEGF injections depended too
much on the objective measurements and too little on
his own experiencewith the eye disease in daily life. Two
patients indicated it was important to administer the
CAT-EyeQ periodically, despite the fact that they were
already referred to a low vision rehabilitation service
and received good support there. The main reasons for
this were to know for themselves the status of their
eyesight and to let professionals know what it is like to
have the eye disease. They claimed that there was very

little attention paid to that. One patient thought that
completing the CAT-EyeQ would have no added value
in her situation. She was severely visually impaired and
had been referred to low vision rehabilitation services
some time ago.

Given the short length, filling out the CAT-EyeQ
was not considered to be a problem for most patients,
however, they indicated that they would like to be
informed of the results of the CAT-EyeQ, for example,
by email, or they would like the results to be discussed
with the ophthalmologist. Some patients indicated that
getting the diagnosis had amajor impact on them. That
moment was intense, caused a lot of uncertainty, and
raised many questions.

In the interviews with the professionals, it emerged
in particular that the frequency of administering the
PROM had to logically coincide with a so-called
“evaluation moment of anti-VEGF injections.” They
mentioned that patients visit the clinic often, for
routine anti-VEGF injections, however, there is not
always time to discuss issues with their ophthalmol-
ogist. In both eye hospitals, professionals indicated
that the anti-VEGF evaluation moment would be the
best moment to integrate the CAT-EyeQ to be able to
discuss it with the patient. The period between the anti-
VEGF evaluation moments differed between the two
eye hospitals. Finally, one professional indicated that it
may be confrontational for severely visually impaired
patients to complete the CAT-EyeQ.

Problem Analysis - Potential Barriers and
Facilitators of Implementing the CAT-EyeQ

Six experienced professionals (3 men, and 5 who
also participated in the usability study) and two clinic
managers working at EH1 and EH2 participated
(1 man). Professionals worked as an ophthalmolo-
gist (n = 2), physician assistant (n = 1), optometrist
(n = 2), or technical ophthalmic assistant (n = 1). The
mean working experience for professionals was 8.7 ±
4.4 years (range = 2–14 years) and clinic managers
worked for 8 and 12.5 years in their current function.
The mean age was 39.9 ± 8.3 years (range = 28–
55 years).

Professionals and clinic managers mentioned barri-
ers and facilitators regarding the implementation of the
CAT-EyeQ. Six themes were derived during the analy-
sis and were subsequently linked to CFIR constructs
and covered the five CFIR domains. An overview of
the themes per the CFIR domains and linked CFIR
constructs is presented in the Figure. An overview
of barriers and facilitators per theme is presented in
Table 2. Barriers and facilitators mentioned by profes-
sionals in the usability study are included in this table as
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Figure. Overview of the derived themes per CFIR domain and linked CFIR constructs. The inner ring shows the five CFIR domains (innova-
tion; inner setting; individuals; implementation process; and outer setting), the second ring shows the CFIR constructs, that fall under the
CFIR domains, to which the themes were linked. The outer ring shows the six themes.

well and marked with an asterisk (*). Facilitators and
barriers are often two sides of the same coin. If this was
the case, we listed the factor as (±) in the table. Theme
one is described in the section “usability of the CAT-
EyeQ.” Themes two to six are described in the section
“problem analysis – potential barriers and facilitators
of implementing the CAT-EyeQ.”

Theme 2 – Embedding the CAT-EyeQ in Current
Practice

With regard to structural organizational charac-
teristics, a number of factors were identified that
influence implementation: small size of the organiza-
tion facilitates implementation, different workflows on
sites hinder implementation, and social architecture
may contribute positively when the medical director is
convinced of the added value of the PROM. Using the

CAT-EyeQ was seen as a relatively small change in the
existing workflow, and most health care professionals
indicated that the CAT-EyeQ can best be embedded
within an evaluation consultation for anti-VEGF treat-
ment.

A barrier mentioned several times was the already
high workload and the lack of time available per
patient. A quick and easy access to CAT-EyeQ results,
as well as a clear policy for appropriate follow-up care
to offer to the patient would facilitate its implementa-
tion and use.

Theme 3 – Implementation Climate Eye Hospitals
The absorptive capacity for change was expected to

be low, largely caused by the high workload of profes-
sionals. However, it was indicated that the easiness
of access to the CAT-EyeQ results, and thus also
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Table 2. Overview of Barriers and Facilitators for Implementation of the CAT-EyeQ, Presented Per Theme

CFIR Construct Barriers and Facilitators

Theme 1 - Quality of the CAT-EyeQ and the applicability to patients needs and preferences
Innovation relative advantagea Tool to measure Vr-QoL in a structured way (+)

In-depth questionnaire compared to usual history taken process:
extensive content of the EyeQ-46 itembank (+)

Insights on impact of the eye diseases on daily life (+)
Increasing attention for the impact of the eye diseases on daily
life (+)

Tool to discuss problems due to vision loss (+)
Personal approach (+)
Tool to identify patients who need additional support and would
benefit from referral to rehabilitation (+)

Digital measurement (±)
Tool to measure the maximum achievable treatment effect from the
patient’s perspective (+)

Measuring Vr-QoL confrontational for severe visually impaired
patients (−)

Innovation adaptabilitya Computer adaptive design – length of test (+)
Possible integration of PROM software with EPR (+)

Innovation design Computer adaptive design tailored to individual patient (+)
Innovation cost Relative low costs software (+)

Costs hiring staff (−)
Theme 2 - Embedding the CAT-EyeQ in current practice
Structural characteristics Different workflow other locations (−)

Size organization (±)
Social architecture (±)

Available resources Workload/time/costs (−)
Availability of staff to assist patients fill out the PROM (±)

Access to knowledge and
information

Integration of CAT-EyeQ results in EPR (+)
Availability of health care policy to provide proper follow-up care (+)

Compatibility Relative small change in exiting workflow (+)
Embedding intervention within evaluation consult anti-VEGF (+)
Quick and easy finding of measurements - clear overview of
results (+)

Theme 3 - Implementation climate eye hospitals
Culture The use of the CAT-EyeQ is in line with norms and values of the

organization (+)
Implementation climateb Absorptive capacity for change (−)

Receptivity to the use of the CAT-EyeQ (+)
The level of support by the organization for use of the CAT-EyeQ (±)

Relative priority Shared perception of the importance of the use of the CAT-EyeQ (+)
Including patient perspective is the norm in current health
care (+)

Theme 4 - Attitude professionals
Motivation Implementation of the CAT-EyeQ is important and necessary (+)

Added value of the CAT-EyeQ (+)
Capability General knowledge about PROMs among professionals (+)

Relative straightforward use of the CAT-EyeQ – extension to usual
history taken process (+)

Lack of knowledge about follow-up care (−)
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Table 2. Continued

CFIR Construct Barriers and Facilitators

Theme 5 - Engaging and encouraging professionals
Engaging Attracting appropriate individuals/departments (+)

Education and training in various forms (+)
High-level leaders Medical lead (+)

Operational lead (+)
High-level leaders and opinion
leaders

Professionals having expertise in retinal diseases (+)

Theme 6 - Integration of the CAT-EyeQ in health care – needs after piloting
Reflecting and evaluating Clear protocols and procedures and time (+)

Structure (+)
Adopt use of PROMs in mission and vision of the company (+)
Evaluation of the effect of the use of the CAT-EyeQ in health care (+)
Receiving periodic feedback from patients and rehabilitation
centers (+)

Policies and laws External policy for the use of the CAT-EyeQ (+)

CAT-EyeQ, Computer Adaptive Test-EyeQ; CFIR, Consolidated Framework for Implementation Research; EPR, electronic
patient record; PROMs, patient reported outcome measures; Vr-QoL, vision-related quality of life.

a
Theme one is described in the section “usability of the CAT-EyeQ.” (+) Facilitator; (−) Barrier; (±) Facilitator and barrier.

b
Construct of the initial CFIR.

the degree of organizational support to prioritize the
integration of CAT-EyeQ results in the electronic
patient record (EPR) would make a major difference
in increasing the capacity for change.

On the other hand, it was indicated that the receptiv-
ity to the use of the CAT-EyeQ would be high among
fellow professionals, because the usefulness and impor-
tance of the PROM was acknowledged and the use of
PROMs in general was currently embedded in other
health care trajectories as well. In addition, the mission
of the eye hospitals was to provide the best care every
day, tailored to the individual patient needs; the use of
the CAT-EyeQ was indicated to be in line with this.

Theme 4 – Attitude Professionals
Professionals and clinic managers indicated that it

is important in health care to pay more attention to
the impact on patients’ daily life owing to vision loss.
The implementation of the CAT-EyeQ was therefore
considered to be important for patients with exuda-
tive retinal diseases. Although professionals were a bit
hesitant to use the PROM to support shared decision
making, they did see an added value in using the tool:
the possibility to measure Vr-QoL in a structured way,
and that it could also provide support in identifying
patients who would benefit from referral to low vision
rehabilitation services. They mentioned that it would
potentially make health care more patient-centered.

A few indicated that the PROMmight help manag-
ing the expectations that patients may have of anti-
VEGF treatment: when the PROM is filled out at
the moment the macular oedema is under control,
for example, after the first months of treatment with
anti-VEGF, it could give the patient insight in what
the maximum achievable effect of the treatment would
be from his or her perspective (i.e. Would I be able
to read small print? Would I be able to recognize
faces?).

Theme 5 – Engaging and Encouraging Professionals
Retina specialists were identified as one of the key

individuals in making the decision to use the CAT-
EyeQ. They formally (because they formally deter-
mine the care policy within the clinics) and informally
(because they can ensure the success or failure of the
implementation by giving their opinion) influence the
attitude and beliefs that fellow professionals may have
in the use of the CAT-EyeQ and this will have a positive
influence on the success of the implementation. Clinic
managers indicated that they had a role in the decision
to implement the PROM, however, they stated that the
opinion of the health care professional makes a more
important contribution.

The integration of CAT-EyeQ results with the EPR
has been repeatedly identified as a key facilitator for
implementation, and was also mentioned as a prereq-
uisite for using the PROM in clinical practice. Involv-
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ing the information and communication technology
(ICT) department at an early stage of the implemen-
tation project was recommended. In order to engage
the whole team, it was suggested to provide informa-
tion and education on PROMs and the CAT-EyeQ
in various forms, such as an on-site training using a
presentation, or a written information folder via email,
etc.

Theme 6 – Integration of the CAT-EyeQ in Health Care
– Needs After Piloting

Facilitating factors that were identified which
support the integration and continued use of the CAT-
EyeQ after piloting were the provision of clear proto-
cols and procedures and an extension of the time avail-
able per patient. In addition, it was considered impor-
tant that it should be clear to professionals which
patients have completed the PROM at what moment,
a clear structure should be developed. Furthermore,
receiving feedback periodically from patients and low
vision rehabilitation services to whom patients would
be referred, would allow for support for the continued
use of the CAT-EyeQ.

Although the CAT-EyeQ seemed to fit the mission
and vision of the eye hospitals; there seemed to be
an intrinsic motivation to integrate the PROM, it was
indicated that it would be supportive for continued use
of the CAT-EyeQ if it would be included in external
policies and national guidelines.

Discussion

This study provided insight into the perspectives
of patients and professionals regarding the usabil-
ity of the CAT-EyeQ. In addition, potential barriers
and facilitators that influence its implementation were
identified. Patients and professionals were generally
positive about the use of the CAT-EyeQ, the added
value compared to current practice was recognized;
in particular, the CAT-EyeQ increases insight into the
impact of vision loss on daily life and thus contributes
to patient-oriented care. Although the majority of
patients saw an advantage in using the CAT-EyeQ, it
was also indicated that it was a disadvantage that the
CAT-EyeQ did not include questions about the treat-
ment with anti-VEGF injections and the experience
with the treatment. Previous research also described
the relatively high treatment burden of anti-VEGF
injections, due to the often long treatment duration,
as well as the high frequency and invasive nature of
the injections.28 However, the experience of patients
with health care and treatment concerns a different

construct and it is, therefore, not possible to include
these aspects in the measurement scale of the CAT-
EyeQ. To gain insight into these aspects, Patient-
reported Experience Measures (PREMs) can be used
tomeasure patients’perception of their experiencewith
the health care received. In this way, more attention
could be paid to the treatment burden as a result of the
periodic injections.29 When PROMs and PREMs are
used together, a more patient-centered picture can be
obtained.29,30

The main perceived barriers mentioned by profes-
sionals for the use of the CAT-EyeQ were lack of time
and the integration of the PROM results within the
EPR. These findings are in line with previous studies
examining professionals’ perspectives on the use of
PROMs.31–33 However, previous research also shows
that the use of PROMs in clinical practice does not
influence the length of the consultation.34 In our study,
it was indicated that if the professional has insight
into the PROM results at the start of the consulta-
tion, this might contribute to a more targeted history
taken process. This is also in line with other studies
where an improved communication with the patient
was mentioned (e.g. more in depth communication,
providing structured consultation, and providing a
starting point for conversation).33 The aforementioned
barriers (time and integration with EPR) are inter-
related to a certain extent: it is possible that when an
optimal integration of the PROM results within the
EPR is achieved, the barrier “time” will take up a less
important position.

We included a heterogeneous group of patients,
including some with severe visual impairment. The
interviews with the patients showed that the added
value of completing the PROM can vary per individ-
ual: filling out the PROM can be confrontational
for patients with severe vision impairment. However,
severe visual impairment was not always a limiting
factor to the willingness to complete the PROM. The
relatively small sample size of this study may not have
captured all patient insights regarding this. Neverthe-
less, to include the CAT-EyeQ in standard care, we
recommend careful selection of patients who routinely
need to complete the PROM and, where possible, also
consider individual patient preferences. A clear struc-
ture that determines in which situations the CAT-EyeQ
will or will not be measured in patients, as well as a
clear and visible signal in the EPR that a PROM has
been completed, is of great importance in order to
support the professional in using the PROM during
consultation.

The computer adaptive aspect of the PROM is seen
as a major advantage as it minimizes patient burden.
However, it is important to acknowledge the specific
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needs of older patients within the target population.
Although the majority of patients included in our
study did not find the digital aspect of the CAT-
EyeQ problematic, it is crucial to recognize that a
small proportion of patients may encounter difficulties
in independently completing the PROM at home due
to digital illiteracy or severe visual impairment. As a
result, some of the patients will eventually be depen-
dent of support from a close relative or professional
for completing the PROM. In such cases, offering the
option of completing the questionnaire in the clinic
with the assistance of a clinic staff member can be a
good alternative to ensure their participation, in order
to support the professional in using the PROM during
consultation.

However, completing the CAT-EyeQ can also be
challenging for other reasons; for example, for patients
who cannot read or write or who may not have a good
understanding of the Dutch language.35–38 Despite
our efforts, we included only one patient with a non-
Dutch nationality. It is possible that the results we
obtained regarding the opinions about the complexity
of completing the digital CAT-EyeQ are not represen-
tative for the whole target group, which can be seen
as a limitation of our study. Future research is needed
to investigate and to improve the accessibility of the
CAT-EyeQ for patients with low literacy and/or a non-
Dutch nationality in order to reduce the risk of induc-
ing health care disparities by using the CAT-EyeQ.

While describing the results of this study, the
updated version of the CFIR was published.26 The
updated constructs within the domains of the CFIR
to which our themes were linked differed little
compared to the initial version of the CFIR; some
constructs were rewritten, separated, or moved to
another domain. However, the construct “implemen-
tation climate” (domain “inner setting”) was removed
from the updated CFIR. In our study, however, there
were a number of barriers and facilitators that we
found best to fall under “implementation climate,”
which is why we chose to maintain this construct to
describe our results.

Conclusions

In this study, we investigated the usability of the
CAT-EyeQ and we investigated barriers and facilita-
tors that influence its implementation in ophthalmic
clinical practice. The results show that the CAT-EyeQ
is seen as a valuable tool to use for the measure-
ment of Vr-QoL in patients with exudative retinal
diseases. Several advantages of using the CAT-EyeQ

were mentioned: improved insight into the impact of
the eye diseases on a patient’s daily life, more attention
and emphasis on the patient perspective, and the struc-
tured measurement of Vr-QoL. The main perceived
barriers for the use of the CAT-EyeQ were lack of
time and the integration of the PROM results within
the EPR. The overview of barriers and facilitators for
implementation that is provided in this study can be
helpful for the development of an implementation plan
and for the use of appropriate implementation strate-
gies to address the barriers.
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