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ABSTRACT

Introduction: Chronic ocular surface pain
(COSP) is described as a persistent, moderate-to-
severe pain at the ocular surface lasting more
than 3 months. Symptoms of COSP have a sig-
nificant impact on patients’ vision-dependent
activities of daily living (ADL) and distal health-
related quality of life (HRQoL). To adequately
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capture patient perspectives in clinical trials,
patient-reported outcome (PRO) measures must
demonstrate sufficient evidence of content
validity in the target population. This study
aimed to explore the patient experience of living
with COSP and evaluate content validity of the
newly developed Chronic Ocular Pain Ques-
tionnaire (COP-Q) for use in COSP clinical trials.
Methods: Qualitative, combined concept elici-
tation (CE) and cognitive debriefing (CD)
interviews were conducted with 24 patients
experiencing COSP symptoms in the USA.
Interviews were supplemented with real-time
data collection via a daily diary app task in a
subset of patients (n = 15) to explore the day-to-
day patient experience. Three healthcare pro-
fessionals (HCPs) from the USA, Canada, and
France were also interviewed to provide a clin-
ical perspective. CE results were used to further
inform development of a conceptual model and
to refine PRO items/response options. CD
interviews assessed relevance and understand-
ing of the COP-Q. Interviews were conducted
across multiple rounds to allow item modifica-
tions and subsequent testing.
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Results: Eye pain, eye itch, burning sensation,
eye dryness, eye irritation, foreign body sensa-
tion, eye fatigue, and eye grittiness were the
most frequently reported symptoms impacting
vision-dependent ADL (e.g., reading, using dig-
ital devices, driving) and wider HRQoL (e.g.,
emotional wellbeing, social functioning, work).
COP-Q instructions, items, and response scales
were understood, and concepts were considered
relevant. Feedback supported modifications to
instruction/item wording and confirmed the
most appropriate recall periods.

Conclusions: Findings support content validity
of the COP-Q for use in COSP populations.
Ongoing research to evaluate psychometric
validity of the COP-Q will support future use of
the instrument in clinical trial efficacy endpoints.

Keywords: Chronic ocular surface pain;
Cognitive debriefing; Concept elicitation;
Content validity; Health-related quality of life;
Patient experience; Qualitative interviews

Why carry out this study?

There is a lack of published research
regarding the lived experience of chronic
ocular surface pain (COSP), and existing
patient-reported outcome (PRO)
instruments are not considered adequate
for use in COSP clinical trials from a
regulatory perspective (e.g., as required by
the US Food and Drug Administration for
the evaluation of new treatments).
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This study aimed to conduct qualitative
research to understand the patient
experience of COSP to support
development and evaluate content
validity of a new PRO instrument
assessing COSP-related symptoms,
impacts on vision-dependent activities,
and broader health-related quality of life
in adult populations.

What was learned from the study?

This study provides insight into the
symptoms and impacts of COSP from
both the patient and clinician perspective
and provides evidence to support the face
and content validity of the 22-item
Chronic Ocular Pain Questionnaire (COP-
Q) (with an alternative 7-item symptom
module for assessment over 24 h).

Ongoing research to evaluate the
psychometric validity of the COP-Q will
support future use of the instrument in
clinical trials to derive efficacy endpoints.

INTRODUCTION

Chronic ocular surface pain (COSP) is persis-
tent, moderate-to-severe pain at the ocular sur-
face lasting more than 3 months in the absence
of other tissue injury [1-3]. It can include
nociceptive, neuropathic, or inflammatory pain
[3]. Numerous etiological processes may cause
or exacerbate COSP, including ocular condi-
tions (e.g., dry eye disease [DED], eyelid abnor-
malities), medical or surgical treatments (e.g.,
ocular surgeries, medications), neurological
conditions (e.g., postherpetic neuralgia,
trigeminal neuralgia), autoimmune or inflam-
matory diseases (e.g., Sjogren’s syndrome, celiac
disease), and environmental factors (e.g.,
humidity, temperature) [1]. No universal diag-
nostic criteria currently exist for COSP, making
diagnosis challenging [2, 4] and hindering
definitive incidence and prevalence data [1].
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In addition to ocular pain, symptoms of
COSP can include eye dryness, burning sensa-
tion, eye irritation, foreign body sensation, eye
itch, and sensitivity to light [5-11]. Regardless
of the descriptor, these sensations are all forms
of pain that often becomes chronic and causes
difficulties with vision-dependent activities of
daily living (ADL), including reading, driving
and computer function, as well as decreased
occupational productivity and missed work,
leading to significant impacts on physical, psy-
chological, and social domains of health-related
quality of life (HRQoL) [6, 12, 13]. No treat-
ments have been specifically approved for
COSP, with current strategies mirroring pain
management in other ophthalmic conditions
[2, 6, 14]. Thus, there is an unmet need for
targeted drug therapies to treat COSP
symptoms.

Patient-reported outcome (PRO) measures
can form clinical trial endpoints for new thera-
pies, alongside other clinical endpoints. For a
PRO to be considered fit-for-purpose by regula-
tory agencies to support endpoints in clinical
trials [15, 16], it must measure concepts that are
clinically relevant and important to patients,
with evidence of validity, reliability, and ability
to detect change in the target population. While
it is understood that COSP symptoms affect
patients’ vision-dependent ADL and wider
HRQoL, qualitative evidence of this in the lit-
erature is minimal and largely focused on
patients with DED [6, 12]. A review of the lit-
erature performed in 2019 identified the Ocular
Pain Assessment Survey (OPAS) [17], the Ocular
Surface Disease Index (OSDI) [18], the Quality
of Vision (QoV) questionnaire [19], the Impact
of Dry Eye on Everyday Life (IDEEL) [20], the
Neuropathic Pain Syndrome Inventory in indi-
viduals with eye pain (NPSI-Eye) [21], the
Symptom Assessment Questionnaire in Dry Eye
(SANDE) [22], the Dry Eye-Related Quality-of-
Life Score (DEQS) [23], and the Visual Function
Questionnaire (VFQ-25) [24], as existing PROs
that could potentially be used to assess COSP
symptoms and their impact on HRQoL. Of the
existing measures, while several are strong
measures assessing relevant concepts and may
be valuable tools for assessing some aspects of
COSP symptoms and functioning, none were

considered optimal for use in the planned
clinical trials in COSP to assess the target mea-
surement concepts of interest. It was therefore
decided to develop a new tool that was specifi-
cally focused on symptoms and quality of life
for patients with COSP and that could be
developed from the start based on qualitative
research with patients with COSP of a range of
etiologies. Further, some of these existing mea-
sures seemed unlikely to meet regulatory
requirements [15, 16], or did not include items
assessing all measurement concepts that were of
interest. Some of them lacked sufficient evi-
dence of patient involvement during develop-
ment or had only been validated in patients
with one type of ocular pain (e.g., DED, corneal
pain). Conceptual coverage was also limited for
some of the measures (e.g., assessment of
symptom severity and comprehensive assess-
ment of HRQoL impacts). Several PROs tended
to employ recall periods unsuitable for symp-
tom assessment in clinical trials (e.g., ‘last
week’), which could introduce recall bias.

The overall objective of this study was to
conduct qualitative research to better under-
stand the patient experience of COSP and
evaluate content validity of the newly devel-
oped Chronic Ocular Pain Questionnaire (COP-
Q) and associated patient global impression
(PGI) items for use in COSP populations, in line
with current regulatory guidance [15, 16]. A
second objective was to evaluate content valid-
ity of the Work Productivity and Activity
Impairment Questionnaire plus Classroom
Impairment Questions (WPAI4+CIQ) [25] to
determine its suitability for use in future COSP
clinical trials.

METHODS

Study Design

This was a qualitative study to develop a con-
ceptual model and develop/evaluate a new PRO
instrument suitable for use in COSP treatment
trials. Combined concept elicitation (CE) and
cognitive debriefing (CD) interviews were con-
ducted with individuals from the USA with
COSP symptoms to understand the patient

I\ Adis



618

Ophthalmol Ther (2024) 13:615-633

experience and generate evidence for content
validity of the COP-Q and associated PGI items.
Interviews were also conducted with healthcare
professionals (HCPs) from the USA, Canada,
and France with experience treating patients
with COSP symptoms to provide a clinical per-
spective. A subset of patients with COSP with
moderate to severe symptoms also completed a
real-time daily diary app task (DDAT) over 7
days to explore the day-to-day patient experi-
ence of COSP. Patient interviews and DDAT
activities were conducted in two rounds to
allow modifications to the COP-Q to be imple-
mented between rounds and tested in the sec-
ond round of interviews. Feedback from the US
Food and Drug Administration (FDA) was also
sought between interview rounds. Further, to
ensure clinical insight into the interpretation of
study findings, two US-based clinical experts
provided input at key stages throughout the
research. Figure 1 provides an overview of the
study design.

Instrument Development

Development of the draft conceptual model in
COSP and draft COP-Q were informed by a
targeted qualitative literature and blog review,
along with an existing draft PRO measure
developed to assess vision-dependent activities
for use in DED (the Visual Tasking Question-
naire) and input from the expert clinical advi-
sors. The initial version of the COP-Q (v1_0)
consisted of four core modules to assess daily
eye pain (2 items), COSP-related symptoms (8
items), impacts on vision-dependent activities
(13 items), and wider HRQoL (5 items) (Table 1).
Different response scales and recall periods were
tested for the various modules (in core and
alternative versions) with the aim of selecting
the most appropriate option from the patient
perspective. Patient Global Impression of
Severity (PGI-S) and Patient Global Impression
of Change (PGI-C) items were also developed to
support anchor-based meaningful change anal-
yses in future COSP clinical studies.

Targeted qualitative literature and blog review

Development of draft conceptual model and draft patient-reported outcome (PRO) instrument and
Patient Global Impression of Severity (PGI-S)/Patient Global Impression of Change (PGI-C) items

Healthcare professional (HCP) recruitment
Eligible HCPs from the United States (US), Canada, and France were invited to participate in the study
Consent obtained and demographics form completed

HCP interviews
Conduct of combined 60-minute concept elicitation and cognitive debriefing interviews

Interim analysis on HCP interview transcripts
Modifications to instrument based on HCP interview findings

Patient recruitment
Eligible patients from the US recruited via third-party recruitment agencies
Consent obtained, demographics form completed, and clinician-completed case report form obtained

Round 1: Patient interviews
Conduct of combined 75-minute concept
US Food and Drug elicitation and cognitive debriefing interviews
Administration
(FDA) feedback
was sought
between
interview rounds Round 2: Patient interviews
Conduct of combined 75-minute concept
elicitation and cognitive debriefing interviews

Final analysis on Round 2 patient interview transcripts & daily diary app task

Updates to conceptual model and modifications to instrument based on findings

y
Finalization of PRO instrument ready for psychometric evaluation -

Fig. 1 Overview of qualitative study design

Subset of moderate-severe interview participants
invited to participate in a 7-day diary app task

Interim analysis on Round 1 patient interview transcript & daily diary app task

Updates to conceptual model and modifications to instrument based on findings

Round 2: Daily diary app task
Subset of moderate-severe interview participants
invited to participate in 7-day diary app task

Input from expert
clinicians
Input at key stages of
the project e.g., review

of key documents,
participation in key
meetings and review of
study results

Round 1: Daily diary app task
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Table 1 Overview of the initial version of the Chronic Qualitative Interviews and DDAT
Ocular Pain Questionnaire
Module Description Ethical Approval

Ethical approval and oversight were provided by
Daily eye pain Two-item module developed to Western Copernicus Group Independent

assess the severity of eye pain at its
worst on a 0-10 NRS and the
frequency of eye pain on a VRS in

module

the past 24 h. Alternative severity
and frequency items were also

developed to test use a VAS

Symptom module  Eight-item module developed to
assess the severity of COSP
symptoms (i.e., eye pain, eye
irritation, burning in eye, eye
tiredness, eye dryness, foreign body
sensation, eye itch and eye
grittiness) at their worst over the
past 7 days, with a 0-10 NRS for

all items

Visual tasking
module (VITM)

Thirteen-item module developed to
assess how difficult it was to do
vision-dependent activities (e.g.,
read on paper, read on screen,
work on a computer, drive at
night) over the past 7 days due to
eye pain and related problems,
with a VRS for all items

HRQoL module Five item module developed to assess
the impact of eye pain and related
problems on HRQoL over the past
7 days. Four items assessed how
often respondents felt depressed,
anxious, frustrated, and worried on
a VRS and 1 item assessed how
many nights respondents’ sleep
was affected. An alternative
version of this module was also
developed to test assessment of
severity of HRQoL impacts on

0-10 NRS response scales

COSP Chronic ocular surface pain, HRQoL health-related
quality of life, NRS numeric rating scale, VA4S visual ana-
logue scale, VRS verbal rating scale

Review Board (WCG IRB, reference: 1284816), a
centralized IRB, to conduct qualitative inter-
views and daily diary app task activity in the
USA. All participants provided oral and written
informed consent prior to the conduct of any
research activities. The research was performed
in accordance with the Helsinki Declaration of
1964, and its later amendments.

Sample and Recruitment

Third-party recruitment agencies were used to
recruit patients via referring clinicians and
patient advocacy groups. HCPs confirmed the
patient’s eligibility (Table 2) and provided
background clinical information by completing
a case report form (CRF). All patients completed
an informed consent form (ICF) prior to any
study-related activities. A target of 24 patient
interviews (with 15 completing the DDAT) was
expected to be sufficient for achieving ‘concept
saturation’: the point at which no new concept-
relevant information is likely to emerge with
further interviews [26, 27]. Target sampling
quotas were employed to ensure a range of
clinical and demographic characteristics were
represented. Three HCPs were also recruited to
provide a clinical perspective. HCPs were iden-
tified via the authors’ networks and review of
author lists of relevant publications. All partic-
ipants were compensated for their participation.

Interview Procedure

All interviews were conducted via telephone by
trained qualitative interviewers, using a semi-
structured interview guide. Patient interviews
lasted approximately 75 min and HCP inter-
views were approximately 60 min.

The CE portion of the patient and HCP
interviews started with broad, open-ended
questions to facilitate spontaneous elicitation of
concepts regarding the patient experience of
COSP. Focused questions were then used if
concepts of interest had not emerged or been
tully explored.
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Table 2 Patient eligibility criteria for qualitative interviews and daily diary app task

Inclusion criteria

1. Participant is an adult aged > 18 years

2. Patient has symptoms of COSP (chronic, persistent pain [can also be described as burning or discomfort] at the ocular

surface lasting > 3 months despite treatment) that may be associated with conditions such as DED, post-refractive eye

surgery (i.c., laser-assisted in situ keratomileusis [LASIK] or photorefractive keratectomy [PRK], meibomian gland

dysfunction [MGD], Sjégren’s syndrome, Herpes Zoster, and ocular graft vs. host disease)

3. The primary pain experienced should be ocular pain rather than systemic pain that affects the eye(s)*

4. On average, patient experiences ocular pain at least 4 days per week in a typical week

5. Fluent speaker, literate and able to read and write in English language

6. Willing and able to provide electronic informed consent and to perform all study activities

7. For DDAT participants only: patients must report a score of > 4 on a 0-10 single item rating scale of average ocular

pain severity in the past week

8. For DDAT participants only: patient owns and is confident using a touch screen smart phone that is running IOS

10.0+ for Apple devices or system 4.4 + for Android devices and is willing to use it for the app task

Exclusion criteria

1. Patient has a systemic disease that might include eye pain (e.g. melanoma, migraine), eye pain linked to auto-immune

diseases (except Sjogren’s syndrome), or eye pain that is the result of an infection, drug-induced or caused

by smoking, glaucoma, migraine, or keratoconus

2. Patient has ocular infection (bacterial, viral, or fungal) in either eye within 30 days

3. Patient is currently experiencing or has a history of experiencing ocular allergies during the time of year the

patient will be participating in the study

4. Patient does not provide consent to take part in the research

5. Patient is not able to understand and comprehend the study information

6. Patient has any other physical or mental illness that might influence the responses they give during the interview

or might impact the patients’ ability to engage with the interviewer or provide appropriate input
g p p gag p pprop p

COSP Chronic ocular surface pain, DDAT daily diary app task, DED dry eye discase

*COSP diagnosis and patient selection were based on clinician assessment to differentiate true ocular pain from centralized/

phantom pain

For the CD section, patients were asked to
complete the COP-Q and PGI-S/PGI-C items on
paper using a ‘think aloud’ approach in which
they were asked to share their thoughts as they
read each instruction/item and selected each
response. Patients were then asked detailed
questions about their interpretation and
understanding of instruction/item wording,
relevance of concepts, and appropriateness of
response options and recall periods. Alongside

the COP-Q, patients were also debriefed on the
WPAI+CIQ to confirm its relevance in a COSP
population (see Supplementary Materials Sup-
plementary 1 for more detail on methods). Due
to time limitations during the interviews, it was
expected that at least half the patient sample
(n = 12) would debrief each module. HCPs were
similarly provided with a copy of the COP-Q
and asked to provide feedback on the clinical
relevance of each item and appropriateness of
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item wording, response options, and recall
periods.

DDAT Procedure

For the DDAT, patients were asked to respond to
daily tasks using a smartphone application. The
tasks asked patients to submit short video/audio
clips, images/photographs, and/or text respon-
ses to describe their experience with ocular pain
over a 7-day period (see ESM file 2 for DDAT
script). This approach enabled real-time insights
to be captured while patients were experiencing
(or shortly thereafter) COSP symptoms or
impacts. To support interpretation, patients
were asked to rate the severity of their ocular
pain on a 0-10 numeric rating scale (NRS) daily,
and to indicate whether they had taken any
prescribed medication to alleviate their pain.
Patients who also participated in an interview
completed the DDAT prior to their scheduled
interview. Of note, only patients with moderate
to severe COSP were invited to take part in the
DDAT; patients with mild symptoms were not
included in this part of the study since COSP is
considered to be moderate to severe pain, and
patients with mild symptoms are not typically
targeted for inclusion in clinical trials.

Data Analysis
All interviews were audio recorded and tran-
scribed verbatim, with identifiable information
redacted. Transcripts of DDAT entries were also
produced. The CE section of the interview
transcripts and DDAT entries were subject to
thematic analysis using Atlas.Ti (version 8) [28].
Participant quotes pertaining to symptoms and
impacts of COSP were assigned corresponding
concept codes in accordance with an agreed
coding scheme. Codes were applied both
deductively (based on prior knowledge) and
inductively (as emerging from the data).
Concept saturation analysis was conducted
on the patient CE interviews to ensure data
collection was exhaustive. Transcripts were
chronologically grouped into three equal sets,
and spontaneously reported symptom and
impact concepts emerging from each set were
iteratively compared. Saturation was deemed
achieved if no new concept-relevant

information emerged in the final set of inter-
views [27, 29].

The CD section of the patient transcripts was
analyzed using dichotomous codes that were
assigned to each item, instruction, response
option(s), and recall period to indicate whether
it was understood and relevant. Suggested
changes were also coded. For the HCP tran-
scripts, codes were assigned to instrument
feedback (e.g., missing/relevant concepts, likes/
dislikes).

RESULTS

Sample Characteristics

Patient Characteristics

Overall, 24 patients were interviewed for the
study, of whom 13 participated in the DDAT. To
meet target quotas, two additional patients
(n = 2) were recruited for the DDAT, resulting in
a total sample of 26 patients. Patient demo-
graphic and clinical characteristics were rela-
tively diverse (Table 3).

HCP Characteristics

A total of three HCPs were interviewed from the
USA (n = 1), Canada (n = 1), and France (n = 1).
The demographic characteristics of these three
HCPs are summarized in Table 4.

Concept Elicitation and DDAT

The findings from the literature review, CE
portion of the patient and HCP interviews, and
DDAT are summarized in a conceptual model,
displaying the key concepts associated with
COSP (Fig. 2).

Table 5 provides an overview of the key
symptoms and impacts identified during the CE
portion of the interviews and DDAT. Eight pri-
mary eye pain-related symptoms of COSP were
reported across all data sources: eye pain, eye
itch, a burning sensation, eye dryness, eye irri-
tation, foreign body sensation, eye fatigue, and
eye grittiness. Patients most frequently reported
eye pain (n = 9/24, 37.5%) and a burning sen-
sation (n=7/24, 29.2%) as the most
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Table 3 Demographic and clinical characteristics of
patients participating in study

Description Round 1 Round 2 Total
(n=10) (=16 (N=26)"

Age (years)

Mean 50 60 56
Min-Max 29-73 28-79 28-79

Gender (n)

Female 5 11 16 (61.5)

Male 5 5 10 (38.5)

Race (n)

White 4 12 16 (61.5)
Black/African 3 2 5(19.2)
American

Multi-racial 2 2 4 (15.4)
Hispanic 1 0 1(3.8)

Ethnicity (n)

Non-Hispanic or 3 14 17 (65.4)
Latino

Hispanic or Latino 7 2 9 (37.5)

Level of education (n)

Some high school 1 0 1(3.8)
High school 4 5 9 (37.5)
diploma/GED

College degree (2 or 3 6 9 (37.5)
4 years)

Some years at 2 4 6 (23.1)
college

Certificate program 0 1 1(3.8)

Patient-reported severity of eye pain on average in the past

7 days on a 0-10 scale at screening (n)°

4 0 2 2 (7.7)

5 2 6 8 (30.8)
6 1 0 1(3.8)

7 4 6 10 (38.5)
8 3 2 5 (19.2)

Clinician-reported severity of COSP at screening (n)*

Table 3 continued

Description Round 1 Round 2 Total
(n=10) (n=16" (N=26"
Mild 0 2 (7.7)
Moderate 10 19 (73.0)
Severe 0 4 4 (15.4)
Very severe 0 1 1(3.8)
Ophthalmological condition (n)°
Dry eye discase 4 3 7 (26.9)
Sjdgren’s syndrome S 0 5(19.2)
Corneal erosions 0 5 5(19.2)
Corneal dystrophies 0 3 3 (11.5)
Post-surgical 1 1 2 (7.7)
corneal
neuropathy
Post-herpetic 0 2 2 (7.7)
neuralgia
Conjunctivochalasis 1 0 1 (3.8)
Blepharitis/ 0 1 1(3.8)
meibomitis
Scleritis 0 1 1(3.8)
Post-surgical 0 1 1(3.8)
neuropathy
No other 2 2 4 (15.4)
ophthalmological
condition

COSP Chronic ocular surface pain, GED General Educa-
tional Development, NRS numeric rating scale, VRS verbal
rating scale

Includes the 7z = 2 patients who participated in the app
task only

bPercentagﬁ:s are presented in parentheses

“Based on rating of the patient on an 11-point NRS scale
from 0 (no eye pain) to 10 (worst possible eye pain) col-
lected at screening

4Based on rating of the recruiting clinician on a 4-point
VRS from ‘Mild’ to ‘Very Severe’ collected at screening
“More than one option was selected for some patients
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Table 4 Demographic characteristics of healthcare pro-
fessionals interviewed for the study

Description Total (V = 3)
Age (years)

Mean 53
Min-Max 44-58
Gender (n)

Female 2
Male 1
Specialization (n)

Ophthalmologist 1
Optometrist and academic/researcher 1
Pain specialist 1
Years in current role (n)

> 20 years 2
11-20 years 1
Patients managed within 1 month (n)

Does not treat patients’ 1

10 1

200 1

*Currently focuses on research/has published in the field of
ocular pain

bothersome symptoms. Secondary symptoms
were also reported including vision-related (e.g.,
light sensitivity, blurred vision) and physical
symptoms (e.g., eye redness, inflammation), as
displayed in Fig. 2.

During the interviews, several patients noted
conceptual overlap in symptoms, the most fre-
quent being between eye grittiness and foreign
body sensation (n = 6/17, 35.3%) and eye irri-
tation and a burning sensation (n=6/17,
35.3%). Conceptual overlap between eye gritti-
ness and foreign body sensation was also men-
tioned by two of the three HCPs. Most patients
who were asked also reported that burning
sensation (n =16/20, 80.0%), eye dryness
(n=10/14, 71.4%), eye irritation (n=11/17,
64.7%), and foreign body sensation (n = 9/15,
60.0%) were different aspects of eye pain, rather
than distinct concepts. Findings from the DDAT

indicated that severity of COSP symptoms var-
ied day-to-day and that frequency and intensity
of symptoms were highly variable across indi-
viduals. While some patients (n=35) consis-
tently reported mild-moderate pain-related
symptoms, others (n = 3) reported experiencing
more extreme fluctuations over the course of a
week, ranging from pain-free days to days with
severe pain. When describing this variation
more generally, half of patients (n=8/15)
reported regular fluctuation in symptom sever-
ity, often referring to this as good versus bad
days.

COSP symptoms were reported to have
numerous functional impacts on ADL. Diffi-
culty reading was the most reported daily life
impact, with interviewed patients most fre-
quently describing difficulty reading text on
digital screens (n = 15/24, 62.5%) and in books
(n = 13/24, 54.2%). Over half the DDAT sample
(n = 8/15, 53.3%) suggested difficulty reading
was the most bothersome impact. Impacts on
using digital devices, including watching TV
(n=17/24, 70.8%) and working on a computer
(n=17/24, 70.8%), were also reported. Patients
described avoiding or limiting use of digital
devices due to their symptoms. COSP symptoms
were also reported to impact patients’ ability to
drive; most patients in the interviews described
difficulty driving both during the day (n = 22/
24, 91.7%) and at night (n = 21/24, 87.5%),
although they noted that night-time driving
was more challenging. Further, participants
reported impacts on the ability to engage in
sports/hobbies/leisure activities, with patients
in the interviews most frequently reporting
difficulty attending events (n = 18/24, 75.0%).
Other daily life impacts included difficulty per-
forming self-care activities and household
chores and impacts on sleep (e.g., sleep quality
and ability to sleep). The impact on ADL was
reported to be related to symptom severity, with
patients in both the interviews and DDAT con-
sistently reporting being unable to do specific
activities when pain was at its most severe.
Impacts on distal HRQoL concepts were also
identified, including impacts on emotional
wellbeing (e.g., frustration/annoyance, depres-
sion/sadness, stress/worry), social functioning,
and work and finances.
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Fig. 2 Conceptual model based on literature review, daily diary app task, and qualitative interviews

Concept Saturation

Saturation analysis highlighted that no further
qualitative interviews were necessary since all
important COSP symptoms and impacts had
been identified.

Cognitive Debriefing

HCP Findings

Overall, HCPs felt the 28-item COP-Q and seven
alternative items (v1_0) assessed concepts rele-
vant to the patient experience of COSP. Six items
of the visual tasking module (VIM) were consid-
ered to be less relevant to COSP by two of the
three HCPs: item 1 (‘reading/typing text mes-
sages’); item 2 (‘looking in the mirror to shave/put
on make-up’); item 4 (‘reading labels/household
bills’); item 8 (‘household chores’); item 10
(‘watching events at a distance’); and item 12
(‘driving during the day’). All HCPs preferred the
NRS (severity) and verbal rating scale (VRS)

(frequency) to the alternative visual analogue
scale (VAS) for assessing daily eye pain. Further,
all HCPs who were asked suggested retaining both
versions of the HRQoL module assessing fre-
quency and severity, respectively. No major con-
cerns were expressed regarding item wording.

Based on the HCP interviews and feedback
from the expert clinical advisors, no modifica-
tions were made to the COP-Q (v1_0). However,
an additional module assessing current eye pain
(on a NRS and alternative VAS) was added fol-
lowing early FDA feedback.

Round 1 Patient Findings

In round one, ten patients completed and
debriefed the 29-item COP-Q and eight alter-
native items (v2_0). An overview of the round
one findings is provided in EMS file 3. Most core
(n = 24/29) and alternative (n = 7/8) items were
understood by > 70.0% of patients asked; some
patients did not clearly demonstrate an under-
standing of the instruction ‘at its worst’ for
items in the symptom module. All concepts
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Table 5 Overview of key symptoms and impacts reported by patients and/or healthcare professionals during interviews and

daily diary app task entries

Domain/concept Patient DDAT HCP Example quotes
interviews (N = 15) interviews
(N = 24) (N =3)
Eye pain and related symproms
Eye pain n = 24/24 n=13/ n=23/3 ‘When I'm really concentrating or reading or on my
15 computer...it’s almost like a stabbing pain.” (Interview,
patient with moderate ocular pain due to dry eye disease/
Sjégren’s syndrome)
Eye itch n=23/24 n=11/ n=2/3 Tm going to be adding some drops, ub, later on and that’ll
15 Iubricate the eye and kind of helps, ub, alleviate some of the
pain or the scratchiness.” (Diary entry, patient with
moderate ocular pain due to dry eye disease/Sjogren’s
syndrome)
Burning in the 7 =21/24 n=9/15 n=2/3 “Kind of feels. .. like a chemical kind of burn, um, like..., how
eye bleach kind of burns your eyes a little bit whenever you pour
bleach out... That’s how I would describe it.” (Interview,
patient with moderate ocular pain due to
blepharitis/corneal dystrophies/scleritis)
Eye dryness n=21/24 n=10/ n=23/3 ‘Many of them will report that their eyes feel dry, but just
15 extraordinarily dry.” (HCP)
Eye irritation n = 20/24 n=9/15 n=73/3 T rub them little bit today so they’re, they're a little irritated.”
(Diary entry, patient with moderate ocular pain due to
Sjégren’s syndrome)
Foreign body n = 19/24 n=7/15 n=3/3 You feel like you have something in your eye, you know, from
sensation something as slight as an eyelash that’s somewbere in your
eye to a contact lens.” (Interview, patient with moderate
ocular pain due to dry eye disease/Sjogren’s syndrome)
Eye fatigue n=19/24 n==6/15 n=23/3 Burning, irritation, foreign body sensation, fatigue, tenderness
are all common.” (Interview, HCP)
Eye grittiness n =16/24 n==6/15 n=23/3 T feel like I am being attacked by sand paper.” (Diary entry,
patient with moderate ocular pain due to ocular surgery)
Impacts on proximal daily activities of living
Impacts on activities of daily living (ADL)
Difficulty reading 7 = 24/24 n=12/ n=2/3 Because if I'm reading a real book, um, it's—and it’s not
15 something I can enlarge, um, sometimes my eyes get tired or

it’s difficult for me to keep it for a while.” (Interview,
patient with moderate ocular pain due to Sjégren’s

syndrome)
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Table 5 continued

Domain/concept Patient DDAT HCP Example quotes

interviews (N = 15) interviews
(N = 24) (N =3)

Difficulty using 2 = 23/24 n=10/ n=1/3 ‘Or even just watching the television... especially if I'm in

digital devices 15 pain... Sometimes I'll listen to the program more than
actually watch it.” (Interview, patient with moderate
ocular pain due to Sjégren’s syndrome)

Driving n=22/24 n=10/ n=2/3 Some people have a really hard time with lights, so they find
limitations 15 that driving ar night with headlights is really bothersome

and gives them headaches.” (Interview, HCP)

Sports, hobbies & 7 = 21/24 n==6/15 n=3/3 T miss music! Going to concerts was something I love! I have
leisure activities to sit very close to see the musicians and if I'm having a bad

day I can’t enjoy it.” (Diary entry, patient with moderate
ocular pain due to dry eye disease)

Difficulty with n=19/24 n=4/15 n=1/3 T stopped wearing makeup because I didn’t want it to go in
self-care my eye...cause I didn’t need anything else to irritate my

eye.” (Interview, patient with moderate ocular pain due to
surgery)

Difficulty with n=17/24 n=6/15 n=73/3 Some of them become focus on their pain so they do decrease
household their household activities because they think it’s, ub, it’s
chores worse.” (Interview, HCP)

Disrupted sleep 7 = 12/24 n =4/15 Not Eye pain, ub, first of all, ub, makes it difficult to sleep.” (Diary

reported entry, patient with moderate ocular pain due to dry eye
disease/Sjogren’s syndrome)

Impacts on distal health-related quality of life

Emotional
wellbeing

Frustrated/ n=15/24 n=9/15 Not T'm constantly dealing with frustration with my eyes.” (Diary
annoyed reported entry, patient with moderate ocular pain due to Sjégren’s

syndrome)

Depressed/sad n=8/24 n=9/15 Not Emotionally my eye pain has caused bouts of depression.. .My

reported eye pain sometimes put me in that sort of state of mind.”
(Diary diary, patient with moderate ocular pain due to
ocular surgery)

Stressed/worried 7 = 7/24 n = 4/15 Not It can increase stress, overall stress. Um, and, which can, you

reported know, lead to the feeling unfocused on the things that, that

really matter and I'm focusing more on my eye.” (Interview,

patient with moderate ocular pain due to dry eye disease)
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Table 5 continued

Example quotes

Domain/concept Patient DDAT HCP
interviews (N = 15) interviews
(N = 24) (N =3)
Social n = 18/24 n=4/15 n=23/3
functioning
Work and n=16/24 n=1/15 n=1/3
finances

T have two small grandchildren that I want to teach them
how to play tennis and I can’t... Um, it’s just difficult living
with this.” (Daily diary, patient with moderate ocular pain

due to ocular surgery)

“Probably abour 2, 3 weeks ago I had a really bad incident
and it was really painful and 1 just couldn’t concentrate and
I had to leave work for a little bit.” (Interview, patient with

moderate ocular pain due to dry eye disease)

DDAT Daily diary app task, HCP Healthcare professionals

assessed by the items were considered to be rele-
vant by > 50.0% of patients. With the exception
of item 10 (‘watch events at a distance’) of the
VTM, > 90.0% of patients who indicated a con-
cept was relevant to their experience also reported
experiencing the concept within the specified
recall period. The response scales were generally
understood and considered to be appropriate
across modules. However, for the VTM, patients
often described impacts in terms of how much
their ability to do each activity was affected,
rather than how difficult the activity was for
them to do. PGI-S and PGI-C items were under-
stood without difficulty by most of the patients
asked. Further, WPAI+CIQ items were considered
to be relevant to most patients who debriefed the
instrument (ESM file 1).

Following round one, modifications were
made to the COP-Q to simplify item wording of
the daily eye pain and symptom modules, with
the aim to encourage patients to focus on rating
each symptom at the time when it was ‘at its
worst’. Instructions were also added to the
symptom module to further emphasize a focus
on symptoms at their worst. The instructions,
response options, and item wording of the VIM
were also revised to improve comprehension
and relevance of the items in COSP populations.
Specifically, the VIM was updated to focus on
how much of the time eye pain and related
problems affected patients’ ability to do vision-
dependent activities. This resulted in COP-Q

(v3_0), which was submitted to the FDA for
feedback on the suitability of the instrument for
use in COSP clinical trials.

Modifications Based on FDA Feedback

Based on FDA feedback, the alternative current
and daily eye pain modules were removed due
to lack of accuracy of a VAS for the comparison
of scores over time in the context of a clinical
trial. Further, the alternative HRQoL module
was removed because an assessment of the fre-
quency of HRQoL concepts was deemed more
suitable. To avoid assessment of vision prob-
lems unrelated to COSP, two items (item 2:
‘read/type a text message’; item 4: ‘read
labels/household bills’) were removed from the
VIM and four items (item 3: ‘read books,
newspapers, and magazines’; item S: ‘read on a
screen’; item 6: ‘watch TV’; and item 7: ‘work on
a computer’) were modified to ask patients to
think about doing the activity for a longer
duration (i.e., > 1 h). Items in the VIM were
also reordered to prioritize concepts most rele-
vant to patients. The recall periods for the
symptom (‘past 7 days’) and daily eye pain
severity (‘past 24 h’) modules were reduced to
‘the past 4h,’ and alternative visual tasking
(‘past 4h’) and symptom (‘past 24 h’) modules
were developed to explore appropriateness of
shorter recall periods to aid recall accuracy.
Minor modifications were made to item word-
ing to ensure consistency and aid
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comprehension across modules. This resulted in
COP-Q (v4_0) for testing in round two. Further,
additional PGI-S and PGI-C items were devel-
oped to correspond with the COP-Q modules.

Round 2 Patient Findings
In round two, 14 patients completed and
debriefed the 27-item COP-Q and 13 alternative
items (v4_0). An overview of the round two
findings is provided in ESM file 3. All core
(n=27) and alternative (n=13) items were
understood by > 70.0% of patients, and all
concepts assessed were relevant to > 50.0% of
patients asked. Of those patients who indicated
a concept was relevant to their experi-
ence, > 70.0% reported experiencing most
concepts (n=24/32, 75.0%) within the speci-
fied recall period. For the alternative VTM,
unsurprisingly many patients reported that they
had not performed the activities within the 4-h
recall period. The response scales were generally
well understood and considered to be appro-
priate across each module. PGI-S and PGI-C
items were understood by most patients asked
without difficulty. Further, WPAI4+CIQ items
were considered to be relevant to most patients
who debriefed the instrument (ESM file 1).
Following round two, the alternative current
eye pain module (‘right now’) was removed as
assessment within the ‘past 4 h’ was judged to
provide a better representation of patients’
current eye pain. The alternative VIM was also
removed as it was judged that a 4-h recall period
was too short for the functioning concepts
being assessed. Further, item 11 (‘locate items
while shopping’) was removed from the VIM
due to low conceptual relevance, and item 7
(‘work on a computer’) was removed due to
conceptual overlap with item 2 (‘read on a
screen’). Item 8 (‘eye grittiness’) of the symptom
module was also removed due to overlap/re-
dundancy with item 6 (‘feeling like there is
something in your eye’). A summary of the
content for each version of the COP-Q is pro-
vided in ESM file 4.

DISCUSSION

The overall objective of this study was to
explore the patient experience of COSP and
develop/evaluate content validity of a newly
developed PRO instrument (the ‘COP-Q’) and
associated PGI items that would be fit-for-pur-
pose for use in COSP trials. A further objective
was to assess relevance of the WPAI+CIQ for use
in COSP populations.

Concept Elicitation

The symptoms and impacts reported in this
study were broadly consistent with those iden-
tified in the scientific literature [5-7, 11, 13].
However, this study provides more in-depth,
qualitative understanding of the patient expe-
rience from the perspective of patients them-
selves than was previously available [6, 12].
Notably, although most symptoms were viewed
as distinct concepts, several patients noted
similarity between various symptoms (e.g., eye
grittiness/foreign body sensation, and burning
sensation/eye irritation), suggesting that some
may simply be different descriptors being used
to describe the same ocular sensations. Patients
also described that many of the symptoms they
experienced were considered different aspects of
pain. The use of multiple descriptors not only
highlights the subjective and multifaceted nat-
ure of pain but has ensured that all aspects of
pain, as it relates to the patient experience of
COSP, have been fully explored. Further, sever-
ity of COSP symptoms were reported to fluctu-
ate day-to-day, with patients describing the
greatest impact on their ability to do activities
when pain and related symptoms are most
severe. This highlights the importance of con-
sidering variability in symptom severity and
timing of assessments when assessing the
impact of COSP-related symptoms on patients’
vision-dependent activities.

Cognitive Debriefing

The current study provides evidence to support
content validity of the COP-Q and PGI-S/PGI-C
items. Most patients understood the COP-Q
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instructions, item wording, and response
options as intended and indicated that the
concepts assessed by the COP-Q were relevant
to their experience (both generally and within
the specified recall periods). The relevance of
concepts was also confirmed by the HCPs.
Findings also support the suitability of the
WPAI+CIQ in COSP clinical trials (ESM file 1).
Following round one patient interviews,
findings informed modifications to the COP-Q,
including refocusing the VTIM instructions,
item wording, and response options to better
align with how patients described the effect of
eye pain and related symptoms on their ability
to do vision-dependent activities, and simpli-
tying item wording of the daily eye pain and
symptom modules to emphasis focus on symp-
toms at their worst. Several modifications were
also made following FDA feedback. Notably,
alternative VAS response scales for assessing eye
pain severity were removed due to concerns
with data accuracy in a clinical trial setting; the
alternative HRQoL module was removed as
impact frequency was deemed more appropriate
to assess than severity; and items assessing
concepts that could be due to other vision
problems (e.g., presbyopia) were either removed
or modified to enhance relevance to COSP. On
the advice of the FDA, alternative recall periods
were also developed for modules intended to
support primary or secondary endpoints (i.e.,
eye pain severity, visual tasking, and symptom
modules) to assess the appropriateness of
shorter recall periods to aid recall accuracy.
Findings from round two patient interviews
indicated that all core and alternative items
(n=38/38) were understood by > 70.0% of
patients. Importantly, modifications to the
symptom module appeared to improve patients’
comprehension as almost all patients (n =11/
14) responded thinking about each symptom
concept when ‘at its worst.” Modifications to the
VTM also increased patients’ ability to select a
response that most accurately reflected their
experience. All concepts assessed by the items
were also relevant to > 50.0% of patients, and
most were relevant within the specified recall
period. However, across both rounds of inter-
views, the relevance of item 11 (‘locate items
while shopping’) of the VIM was consistently

low and, therefore, the item was removed from
the COP-Q. Similarly, findings from the round
two interviews indicated that the 4-h recall
period of the alternative VIM was too short for
assessing functioning, as many had not done
the activities within the 4-h recall period;
therefore, it was determined that a 7-day recall
period was more appropriate and the alternative
module was removed. Two items were also
removed due to conceptual overlap with other
items: namely, symptom module item 8 (‘eye
grittiness’) due to overlap with item 6 (‘feeling
like there is something in your eye’), and VIM
item 7 (‘work on a computer’), due to overlap
with item 2 (‘read on a screen’). This led to the
22-item COP-Q being taken forward for psy-
chometric validation (ESM file 5).

A key focus of this research was to determine
the most appropriate recall periods for assessing
symptoms and functional impacts within a
COSP population. While patients generally
found it easier to recall over a shorter timeframe
(e.g., ‘the past 4 h’), the findings suggested that
a recall period of the past 7 days is more
appropriate for assessment of visual functioning
concepts, to avoid high levels of missing data.
Therefore, recall periods employed in the COP-
Q have been developed to capture fluctuation in
symptom experience while accounting for the
chronic nature of the condition, in line with
regulatory guidance and also with consideration
given to the frequency that patients perform
day-to-day activities [15, 16].

Strengths and Limitations

A strength of this research was the use of com-
prehensive qualitative methods to explore the
patient experience of COSP. Qualitative inter-
views were supplemented with real-time data
collection via a DDAT, affording in-depth
insight into patients’ experiences of COSP as
they happened and providing greater ecological
validity and confidence in the qualitative
interview findings [30, 31]. The multi-stake-
holder approach employed ensured a robust
PRO development process, with the inclusion
of: (1) a large sample of patients from the USA
who provided evidence for the instrument’s
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content; (2) HCPs from the USA, Canada, and
France who provided feedback on the suitability
of the instrument for use in COSP populations;
and (3) clinical guidance throughout from a
steering committee of expert clinicians from the
USA. Multiple rounds of interviews also allowed
for modifications to be incorporated and tested.
Importantly, regulatory feedback from the FDA
was implemented between interview rounds,
further strengthening the instrument develop-
ment process. The interview and DDAT sample
included patients with a wide range of under-
lying conditions and good representation of
other key demographic and clinical character-
istics. Notably, a range of educational levels
were included, which is important when
assessing the consistency of understanding of
the COP-Q across the COSP population.
Although there was less representation of
patients with mild COSP, focus was given to
capturing the most important and bothersome
aspects for patients with moderate-severe COSP
most in need of adequate treatments.

However, findings should be interpreted
considering the study limitations. As no uni-
versally accepted diagnostic criteria currently
exist for COSP, patients were recruited to this
study based on eligibility criteria defined on the
advice of the expert clinicians. Consequently,
recruiting clinicians may have been less familiar
with the criteria used compared with more well-
defined conditions, which could have led to
variation in interpretation. Further, it was not
always possible to explore novel concepts
reported during the DDAT in-depth. However,
the DDAT findings provide greater insight into
the pervasiveness and variability of COSP
symptoms and associated impacts than would
have been possible with interviews alone.

CONCLUSIONS

The study findings make an important contri-
bution to the literature by providing valuable
qualitative insights into the patient experience
of COSP from a multi-stakeholder perspective.
The findings supported the development of a
conceptual model providing a comprehensive
depiction of the experience of COSP and

provided evidence of content validity for the
COP-Q as an assessment of symptoms, vision-
function impairments, and distal HRQoL in
COSP, in accordance with regulatory guidance.
Ongoing research to evaluate the psychometric
validity of the COP-Q will support future use of

the instrument in clinical trial efficacy
endpoints.
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