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ABSTRACT

Objectives To assess whether patients from minority
ethnic groups have different perceptions about the quality-
of-life outcomes that matter most to them.

Design Cross-sectional observational study.

Setting High volume eye centres serving the most
ethnically diverse region in the UK, recruiting from July
2021 to February 2022.

Participants 511 patients with primary open-angle
glaucoma and the predisease state of ocular hypertension.
Main outcome measures The main outcome was
participants’ self-reported priorities for health outcomes.
Results Participants fell into one of four clusters with
differing priorities for health outcomes, namely: (1) vision,
(2) drop freedom, (3) intraocular pressure and (4) one-
time treatment. Ethnicity was the strongest determinant
of cluster membership after adjusting for potential
confounders. Compared with white patients prioritising
vision alone, the OR for black/black British patients was
7.31 (95% Cl 3.43 to 15.57, p<0.001) for prioritising drop
freedom; 5.95 (2.91 to 12.16, p<0.001) for intraocular
pressure; and 2.99 (1.44 to 6.18, p=0.003) for one-time
treatment. For Asian/Asian British patients, the OR was
3.17 (1.12 10 8.96, p=0.030) for prioritising intraocular
pressure as highly as vision. Other ethnic minority groups
also had higher ORs for prioritising health outcomes other
than vision alone: 4.50 (1.03 to 19.63, p=0.045) for drop
freedom and 5.37 (1.47 to 19.60, p=0.011) for intraocular
pressure.

Conclusions Ethnicity is strongly associated with differing
perceptions about the health outcomes that matter. An
individualised and ethnically inclusive approach is needed
when selecting and evaluating treatments in clinical and
research settings.

INTRODUCTION

Important differences in health outcomes by
ethnic group are well recognised. In the USA,
all-cause mortality is substantially higher for
the black ethnic group compared with the
white ethnic group across the life span.' * In
England and Wales, mortality from ischaemic
heart disease is highest in the Bangladeshi,
Pakistani and Indian groups.” Apart from
mortality, wide inequalities in self-reported
health-related quality of life (QoL) have been
identified between different ethnic groups in
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= To ensure that our findings are not unfairly biased
against ethnic minority groups, we recruited from
the most ethnically diverse region in the UK so that
nearly 50% of the participants were from ethnic mi-
nority groups.

= We have adjusted for the confounding effect of
socioeconomic status by including individual-level
data on education, income and occupation in our
logistic model.

= We assessed covariates captured from routinely col-
lected medical record data across the whole range
of disease severity and treatment history, thereby
maximising the generalisability of our findings.

= Preference elicitation using Best—-Worst Scaling may
involve a cognitive burden for respondents.

= It may have been difficult for some participants to
choose between health priorities that were all con-

sidered to be important.

the UK. The negative effect on QoL. among
Bangladeshi, Pakistani, Arab and Gypsy or
Irish Traveller ethnic groups is similar to or
greater than the impact of being 20 years
older in the whole population.* To address
ethnic inequalities in health outcomes, it
is important to understand the underlying
reasons.”’

Differences in socioeconomic position,
access to care and healthcare experience
may be partly accountable.” But even after
controlling for social and economic disad-
vantage, differences in health still exist.'""
Beyond social determinants, possible expla-
nations for disparities in health outcomes
by ethnic group include differential suscep-
tibility to disease and differential responses
to treatment. These issues are exemplified
by glaucoma, a chronic disease that is the
leading cause of irreversible blindness and
accounts for approximately 80% of blindness
globally."”” ' For black patients compared
with white patients, glaucoma is more preva-
lent, develops 10 years earlier on average and
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is 15 times more likely to cause visual impairment.'*"’

The outcomes of medical and surgical treatment for
glaucoma are worse for black than white populations.'® "
However, the idea that health risks are inevitably associ-
ated with particular ethnic groups or genetic profiles is
being challenged. Conveying race as a disease risk factor
without context may be a form of structural racism that
perpetuates stereotypes of some groups as more diseased
than others.”**! Diagnostic and treatment algorithms or
guidelines that inappropriately take ethnicity into consid-
eration may lead to unsuitable treatment, exacerbating
disparities.” ** *! Thus, there is a pressing need to better
understand why health outcomes are worse in minority
ethnic groups.*

Minority ethnic and other under-represented groups
affirm that their needs and preferences should be used to
improve healthcare delivery and outcomes.”” Moreover,
they find providers and researchers to be unresponsive
to their medical needs regarding treatment options. It
has been suggested that ethnic groups perceive aspects
of their QoL differently because they respond differ-
ently to instruments that measure it.? Yet, there is scant
evidence about whether individual patients have different
priorities for health outcomes and, if so, how ethnicity
may influence those differing priorities. To address this
poverty of health outcome data and help promote equi-
table healthcare in underserved populations,® we now
examine this question directly.

METHODS

Study population

Patients who were under treatment at Moorfields Eye
Hospital and St George’s University Hospital, UK were
identified and screened from July 2021 to February 2022.
These National Health Service (NHS) centres serve the
most racially diverse population in the UK, receiving refer-
rals from both community practitioners and secondary
care.” All participants had to have been diagnosed with
open-angle glaucoma or the closely related condition of
ocular hypertension and to have already experienced
treatment (eye drops, laser or surgery) to lower intraoc-
ular pressure. Patients with other ophthalmic pathology
were excluded. Participants were required to be able to
understand, read and speak English without translation.
After written informed consent was obtained, partici-
pants completed the discrete choice experiment (DCE).
Self-reported sociodemographic data (gender, ethnicity,
income, education, employment status, marital status)
were collected by questionnaire. Ethnicity was classified
according to Office for National Statistics (ONS) catego-
ries used in the NHS.**’ Although race and ethnicity can
be defined separately, they are often used interchange-
ably. The terms race and ethnicity were used in this article
in line with current recommendations.? %’ Education,
employment and income were classified according to UK
Biobank criteria.*

Clinical evaluation

To maintain the real-world nature of the data, clinical
parameters such as intraocular pressure, visual fields
(VFs), visual acuity and medication were obtained during
standard clinical care episodes. For the analysis of clinical
parameters (listed in table 1), we set identical timeframes
for each patient over the 60 months leading up to the date
of recruitment. VF mean deviation (MD) was extracted
from the Humphrey Field Analyzer 24-2 Swedish Inter-
active Threshold Algorithm (Carl Zeiss Meditec, Dublin,
California, USA).

The mean MD from the two most recent VFs within
an 18-month time window was calculated to estimate
disease severity in each eye at the time of recruitment,
and thereby define better and worse eye for each partic-
ipant. We chose to take a mean from two VFs to reduce
noise in the data owing to expected variability in test
performance. However, we limited the analysis window
to 18 months to minimise error introduced through true
progression of disease.

To estimate disease progression for each eye, the rate of
change of MD was calculated by linear regression on all
VF conducted during the 60-month timeframe.

Discrete choice experiment (DCE)

To elicit individual-level health outcome priorities from
participants, we conducted a DCE using Best-Worst
Scaling (BWS), a preference elicitation method intro-
duced by Flynn and Louviere.” **

We adopted a ‘case 1’ BWS design in which multiple
small subsets of outcomes are shown to patients, who
are asked to choose the most important (best) and
the least important (worst) of the outcomes in each
presented subset.” Ranking small subsets of outcomes in
a BWS design is cognitively straightforward and produces
more robust results than being required to consider all
outcomes simultaneously. Moreover, BWS delivers a score
showing the relative importance of outcomes, not just a
rank order. The method only requires an assumption of
ordinality.

Our previous work identified outcomes related to
disease and treatment that were important to patients
who have glaucoma.* These outcomes were control of
intraocular pressure (eye pressure), maintaining vision,
being independent, having a one-time treatment, drop
freedom (freedom from using eye drops to control eye
pressure) and having a treatment that does not change.
We decided to consider one additional outcome related
to treatment, namely avoiding side effects of eye drops,
because this outcome was coded most frequently across
the previous study and was thus potentially important.
To ensure all seven outcomes were presented an equal
number of times, we used a balanced incomplete block
design® to generate three outcomes in each of seven sets.

Pilot testing of the DCE with patients was performed
to ensure that the instructions were clear. Both BWS and
sociodemographic data were collected in person from
participants in the hospital setting immediately following
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Table 1 Sociodemographic and clinical characteristics of

patients included in the study

Characteristics

All patients (n=511)

Gender, n (%)
Female
Male
Age, years, range, mean (SD)
Ethnicity*
White
Black/black British
Asian/Asian British
Mixed
Others
Marital status, n (%)
Widowed
Married

Civil partnered, including separated

Divorced

Single
Education, n (%)

College

Alevel

O level

CSE

NvVQ

Other professional qualifications

None of the above
Employment, n (%)

In paid employment

Retired

Looking after home

Unable to work due to sickness

Doing unpaid work

Full-time/part-time student

Unemployed

None of the above
Incomet, n (%)

<£18 000

£18 000-£30 999

£31 000-£51 999

£52 000-£100 000

>£100 000

Duration of living with glaucoma, years, range,

mean (SD)

Current intraocular pressure, mm Hg, range,

mean (SD)
Better eye

Worse eye

Current MD, dB, range, mean (SD)t

Better eye

Worse eye

MD change rate, dB/year, range, mean (SD)§

Better eye

228 (44.6)
283 (55.4)
26-92, 67.6 (12.4)

273 (53.4)
154 (30.1)
49 (9.6)
11 (2.2)
24 (4.7)

54 (10.6)
305 (59.7)
18 (3.5)
51 (10.0)
83 (16.2)

215 (42.1)
42 (8.2)
61(11.9)
21 (4.1)
40 (7.8)
65 (12.7)
67 (13.1)

173 (33.9)
295 (57.7)
11 (2.2)

1
1
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233 (45.6)

129 (25.2)

83 (16.2)

46 (9.0)

20 (3.9)

0.1-34.7, 8.5 (7.3)

4-49,17.3 (5.3)
2-44,17.1 (6.2)

-28.5 10 3.59, -3.94 (5.94)
-33.5102.14, -9.19 (8.16)

-1.29 t0 2.09, 0.0 (0.24)

Continued

Table 1 Continued

Characteristics All patients (n=511)

Worse eye -0.77 to 1.45, -0.02 (1.8)
Visual acuity baseline, logMAR mean (SD)

Better eye -0.3t0 2.4, 0.15 (0.36)

Worse eye -0.3t02.4,0.20 (0.32)

Glaucoma medication, range, mean (SD)

Number of glaucoma medications used by 0-4, 1.32 (0.98)

patient (current)q|
Number of instillations (current)* 0-8,2.67 (2.19)

Medication escalation over previous 18 -31t0 17, 0.62 (1.89)

monthstt
Medication escalation over previous 5 yearsit -4 to 19, 1.61 (2.63)

Laser procedures, median (range)

Number of SLT per patient 0 (0-5)
Surgery procedures, median (range)
Number of surgery per patient 0 (0-5)
Most recent surgical procedure, n (%)
Nil 335 (65.6)
Trabeculectomy 69 (13.5)
Shunt 18 (3.5)
MIGS 26 (5.1)
Other glaucoma procedures 4 (0.8)
Phacoemulsification 59 (11.5)
Maximum glaucoma therapy§§, better eye, n
(%)
Surgery 104 (20.4)
Laser 101 (19.8)
Drops 306 (59.9)
Maximum glaucoma therapy§§, worse eye, n
(%)
Surgery 146 (28.6)
Laser 108 (21.1)
Drops 257 (50.3)

*Ethnicity as per National Health Service categories: white (British, Irish, any

other white background), black or black British (Caribbean, African, another black
background), Asian or Asian British (Indian, Pakistani, Bangladeshi, any other Asian
background), mixed (white and black Caribbean, white and black African, white and
Asian, any other mixed background), other ethnic groups including Chinese.
tAverage total household income before tax (£) based on UK Biobank classification.
tCalculated as mean from the two most recent visual field tests within 18 months prior
to recruitment.

§Calculated using linear regression of all visual field tests within 60 months prior to
recruitment.

YINumber of glaucoma medications is number of drugs used by patient.

**Sum total of drop preparations used for each eye.

TtCumulative number of drug escalations over 18 months prior to recruitment.
FfCumulative number of drug escalations over 5 years prior to recruitment.
§§Maximum glaucoma therapy is defined by invasiveness. Drops were considered to
be the least invasive treatment and glaucoma surgery of any kind was considered to
be the most invasive.

CSE, Certificate of Secondary Education; LogMAR, logarithm of the minimum angle
of resolution; MD, mean deviation; MIGS, minimally invasive glaucoma surgery; NVQ,
National Vocational Qualification; SLT, selective laser trabeculoplasty.

recruitment. To mitigate the risk of data entry errors,
responses were keyed directly into a secure web-based
platform and managed electronically.

Sample size
BWS measures are derived from multinomial frequency
counts. Thus, the sample size for this study was calculated
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based on a multinomial distribution.® ¥ Under the
assumption of the worst possible case in which 3 of the
outcomes are selected equally one-third of the time and
all other outcomes are never selected, 510 patients were
required to ensure that at least 95% of all estimated prob-
abilities of a category being selected are within 0.05 of
their true probability.

Statistical analysis

Discrete choice experiment

For each participant, we calculated the BWS Score,
defined as the number of times an outcome was chosen
as the most important (best) minus the number of times
an outcome was chosen as the least important (worst)
among the presented outcomes.” To confirm whether
the BWS tasks had been completed appropriately, we
checked the relationship between the aggregated most
and least counts across the seven outcomes. To assess
the consistency of participants’ choices, the distribution
of individual-level variance was assessed.”” In addition,
the distribution of individual scores for each outcome
was checked. Analyses were performed using R software
(V.4.2.1) and IBM SPSS (V.20).

Cluster analysis

To identify participants whose priorities are similar, we
applied cluster analysis to participants’ BWS scores.
Cluster analysis is a technique to classify participants into
groups (clusters) that are homogenous within themselves
and heterogeneous between each other.™ * A two-step
cluster analysis was chosen, as it creates clusters based on

3556 patients assessed for eligibility

categorical and continuous variables and identifies the
optimum number of clusters. Satisfactory cluster forma-
tion was verified using logistic regression with BWS scores
as covariates.

Multivariate regression model

The association of cluster membership with sociodemo-
graphic variables and clinical characteristics was analysed
using a multinomial logistic regression model. To control
for social and economic disadvantage, we included
education, employment and income as individual-level
measures of deprivation. Relevant variables related to
disease severity and treatment history were selected using
clinical judgement then refined using Pearson correla-
tion matrices and variance inflation factors to avoid multi-
collinearity. We used the MICE package in R to impute
missing data to minimise potential bias and conducted a
sensitivity analysis using complete case records to verify
the result of the primary analysis.

Patient and public involvement

No patients were directly involved in setting the research
question, outcome measures, study design or implemen-
tation. No patients were involved in the interpretation or
writing up of results. Researchers involved in the study will
disseminate the results to patients and the public through
relevant websites and conferences at the national level.

3021 did not meet the inclusion

535 patients invited

criteria

24 declined to participate
156 did not give a reason
4 did not hawe time to
participate

511 patients participated

Figure 1

3 disliked or were confused by
the questionnaire

2 did not want to participate in
research

Flowchart. Number of individuals at each stage of the study.
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RESULTS

Patients’ characteristics

511 patients agreed to participate, representing over
95% of those eligible and invited to take part (figure 1).
Approximately half of the participants were white
(2738/511 (53.4%)) and 55.4% (283/511) were male.
Overall, participants had a mean (+SD) age of 67.6
(12.4) vyears, with a mean duration from diagnosis
(living with glaucoma) of 8.5 (7.3) years. Patients had a
wide range of disease severities and treatment histories.

Sociodemographic and clinical characteristics of the
participants are reported in table 1.

Discrete choice experiment (DCE)

All participants completed the DCE, with no missing data.
To check the performance of the DCE, we conducted
several tests. As shown in figure 2A, aggregate best and
worst counts were inversely related, confirming that
the DCE was performing appropriately across all partic-
ipants. Individuals’ response consistencies were also

A

Most (x) versus 1/least(y)

0006-  y=-0.00014+5- 10 x

0,004~

1/least

0.002-

250 500 750 1000
Most

B

BWS Score Variance (x) vs No. of People (y)

VAR

No. of people

0

Control eye pressure

150 - 150-

3
BWS Scores

Awid side effects from eye drops

150

100 -
] . l
0- -—
' ' ' ' ' ' '
-3 -2 -1 0 1 2 3

BWS Scores

150~

100-
-l
0- " l

3 2

Hawe a treatment that does not change

150

100-
o I I.-__
0 ' [ ' ' [l ' 1
3 2 1 0 1 2 3

BWS Scores

Maintain current vision

150-
100 - 100~ 100~
N l N .I 50— ...I l
0- —-. 0- ——- 0- .
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
-3 -2 -1 0 1 2 3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2

BWS Scores

Hawve a one-time treatment

' ' ' ' '
-1 0 1 2 3

BWS Scores

Be independent

3
BWS Scores

Be free from using eye drops

150-

100~
N . I.
o e
3 2 4 0 1 2 3

BWS Scores

Figure 2

(A) Graph of most (x) versus 1/(least) (y) for aggregate Best-Worst Scaling (BWS) scores for each of the seven

outcomes (dots). The graph is consistent with most and least counts being inversely related (blue linear regression line).
(B) Histograms of variances (VAR) estimated from individual BWS scores. Higher values on the variance scale mean more
choice consistency, with lower values meaning less consistency. (C) Histograms of individual BWS scores. These suggest
heterogeneous responses, confirming the need to perform cluster analysis.
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Cluster Comparison
1 m2 m3 m4
1
——=-

Vision —L

Il

1
Intraocular +
Pressure I b
Being +
Independent — =

—
[
Drop l =
freedom
¥
[
One-time -
treatment - I
Treatment ; * |
that does —
not change | T
Avoid side :
effects from
eye drops |
BWS score -3 -2 -1 0 1 2 3

Figure 3 Cluster analysis of health outcome priorities. Four clusters with different priorities for health outcomes are formed

by participants according to their Best-Worst Scaling (BWS) scores. The highest ranked health priority for each cluster is as
follows: vision (cluster 1, light blue), drop freedom (cluster 2, red), intraocular pressure and vision (cluster 3, dark blue), one-time
treatment and vision (cluster 4, green). BWS scores for each outcome are shown segregated by cluster. More positive scores
indicate more important outcomes, whereas more negative scores indicate less important outcomes. For reference, scores for
the entire cohort are presented in the white boxplot. Medians are represented by dots (for clusters) and by vertical lines (for
entire cohort). IQR is shown by whiskers (for clusters) and box (for entire cohort).

checked. Most participants exhibited high score vari-
ance (figure 2B), confirming that most participants gave
consistent responses.

Figure 2C shows the distribution of BWS scores from
participants for each of the seven outcomes. Scores
range from a maximum of +3to a minimum of -3. Posi-
tive scores indicate that the outcome is more important,
whereas negative scores indicate that the outcome is
considered to be less important. A score of +3 indicates
that the participant always selected the outcome as being
most important, whereas a BWS Score of -3 indicates that
the participant always selected the outcome as being least
important. Several distributions are non-normal, which
suggests that the underlying responses are heterogeneous
and that cluster analysis is warranted.

Cluster analysis

Figure 3 shows that participants form four large clusters
with different priorities for health outcomes. In verifica-
tion of satisfactory cluster formation, the deviance statistic
shows that the model is a good fit to the data (p=1.000).
That is, individual participants’ BWS scores accurately
predict cluster membership.

Cluster 1 (vision): This cluster of participants (n=181;
35.4%) assigned the highest priority to the outcome of
vision (median BWS Score+3).

Cluster 2 (drop freedom): Participants in this cluster (n=98;
19.2%) rated the treatmentrelated outcome of drop
freedom as most important (median BWS Score+2).

Cluster 3 (intraocular pressure and vision): The third
cluster of participants (n=129; 25.2%) assigned highest
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Table 2 Association of clusters with significant predictors

95% ClI
Cluster* Parameter Pvalue OR Lowerbound Upper bound
2 (drop freedom) Ethnicity
Black or black British <0.001 7.31 3.43 15.57
Other ethnic groups 0.045 450 1.03 19.63
Whitet
Living with disease (years) 0.017 0.94 0.90 0.99
3 (intraocular pressure and vision) Ethnicity
Asian or Asian British 0.080 3.17 112 8.96
Black or black British <0.001 5.95 2091 12.16
Other ethnic groups 0.011 537 1.47 19.60
Whitet
Income
£52 000-£100000 <0.001  0.07 0.02 0.28
<£180001
Maximum glaucoma therapy, worse eye
Laser 0.027 3.94 1.17 13.29
Dropst
4 (one-time treatment and vision) Ethnicity
Black or black British 0.003 299 1.44 6.18
Whitet

*The reference cluster is: 1 (vision).
TReference group.

priority jointly to intraocular pressure and vision (median
BWS Score+2).

Cluster 4 (one-time treatment and vision): The final cluster
(n=103; 20.2%) prioritised one-time treatment and vision
equally (median BWS Score+2).

Multivariate regression model

To determine which variables were associated with each
cluster, we used a multivariate logistic regression model
that included all sociodemographic and clinical covari-
ates stated in table 1.

Independent predictors of each cluster and their corre-
sponding ORs and 95% CIs are shown in table 2. Cluster 1
(vision) was chosen as the reference cluster. The propor-
tion of missing values was 0.9% and occurred only for
data on income and in the records used to obtain disease
and treatment data. There were no missing data on self-
reported ethnicity or other sociodemographic variables.
We conducted a sensitivity analysis to determine whether
missing data impacted our analysis. Complete case anal-
ysis did not alter our conclusions compared with use of
the multiply imputed dataset.

The most striking finding is that ethnicity was a strong
predictor of membership across clusters and thus of health
outcome priorities. Ethnicity was the sole significant
covariate for cluster 4 (one-time treatment and vision)
and the major covariate for cluster 2 (drop freedom).

Cluster 2 (drop freedom): The odds of patients with black/
black British ethnicity and other ethnic groups belonging
to cluster 2 were 7.31 (95% CI, 3.43 to 15.57) and 4.50
(95% CI, 1.03 to 19.63) times higher, respectively, than
white patients. They were much more likely than their
white counterparts to choose drop freedom ahead of
vision. The duration for which patients had been living
with glaucoma had a modest influence on membership of
this cluster, with each additional year decreasing the odds
by a factor of 0.94 (95% CI, 0.90 to 0.99). This suggests
that patients may become slightly more accepting of eye
drops with time.

Cluster 3 (intraocular pressure and vision): ORs associating
ethnicity with membership of this cluster were 5.95 (95%
CI, 2.91 to 12.16) for black/black British, 3.17 (95% CI,
1.12 to 8.96) for Asian/Asian British and 5.37 (95% CI,
1.47 to 19.60) for Other ethnic groups. These patients
were much more likely than their white counterparts to
assign equal priority to intraocular pressure and vision.
For patients with an average annual income of £52
000-£100 000, the OR was 0.07 (95% CI, 0.02 to 0.28),
which means that those with this income had 93% lower
odds of jointly prioritising intraocular pressure and vision
than those with the lowest incomes (<£18 000). Apart
from these sociodemographic factors, patients’ treatment
history significantly affected the discrimination between
cluster 3 and cluster 1. Patients who had received laser
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treatment had 3.94 (95% CI, 1.17 to 13.29) times higher
odds of regarding intraocular pressure to be as important
as vision compared with those who had needed eye drops
only.

Cluster 4 (one-time treatment and vision): Ethnicity was the
only covariate that was significantly associated with this
cluster. The OR for prioritising one-time treatment as
highly as vision was 2.99 (95% CI, 1.44 to 6.18) for black/
black British patients.

DISCUSSION

In this DCE, we found that patients with glaucoma have
different priorities for the outcomes of their care. We
identified major racial and ethnic disparities in personal
priorities, showing for the first time that minority ethnic
groups may have differing expectations of the outcomes
of care compared with their white counterparts. These
differences need to be considered if racial disparities in
health outcomes are to be understood and hence equi-
tably addressed.

Collecting data on ethnic groups is complex because
of the subjective, multifaceted and changing nature of
ethnic identification. It has been pointed out that there
is no consensus on what constitutes an ethnic group
and membership is something that is self-defined and
subjectively meaningful to the person concerned.”’ We
used contemporaneously self-reported information on
ethnicity, in line with recent recommendations.*'

Information about ethnic inequalities in health is
limited by paucity of data from under-represented popu-
lations.” To ensure that our findings are not unfairly
biased against ethnic minority groups, we recruited from
the most ethnically diverse region in the UK so that
nearly 50% of the participants were from ethnic minority
groups.” We note that large population-based samples
such as UK Biobank underrepresent individuals with
socioeconomic deprivation and from particular ethnic
backgrounds, demonstrating that studies of large scale
do not necessarily avoid data disparities in which there
are systematic differences in the quantity and quality of
health data representing different ethnic groups.*’

Ethnic disparities in health outcomes may reflect
inequalities between ethnic groups in terms of socioeco-
nomic position.7 We have adjusted for the confounding
effect of socioeconomic status by including individual-
level data on education, income and occupation in our
logistic model. We have also corrected for age, gender,
disease status and treatment history.

We used real-world data from the patient population.
In contrast to prospective trials or case series, we assessed
covariates captured from routinely collected medical
record data across the whole range of disease severity and
treatment history. This maximises the generalisability
of our findings to patients routinely seen in glaucoma
clinics.

We minimised selection bias by successfully recruiting
over 95% of those who were eligible and invited to

participate. Our DCE and ethnicity data were complete.
Overall, only 0.9% of data were missing, and complete
case analysis did not alter our conclusions compared with
use of the multiply imputed dataset.

There are limitations in the present analyses. First, pref-
erence elicitation using BWS was completed by patients
based on their judgement and understanding of hypo-
thetical descriptions. This may involve a cognitive burden
for respondents. However, the burden in BWS is lower
than traditional ranking DCEs because it is relatively easy
to identify the best and worst items of a list.** Second,
patients were asked to make choices between health
priorities, all of which had been identified as important
in a previous study.** It may have been difficult for some
patients to choose between these priorities because of
ambivalence. However, choice consistency as measured
by variance was excellent (figure 2B), suggesting that the
majority of patients were clear about what really mattered
most to them. A third limitation is that we used some
retrospectively collected data from medical records and
we did not double-check with participants whether the
data were correct.

Our findings are consistent with those from previous
studies in which intraocular pressure was identified as
being important in glaucoma management.* ** Whereas
it was previously reported that intraocular pressure was
the top priority for all patients,” we found that other
outcomes were prioritised by different groups of patients.
There may be several explanations for the apparent
discrepancy. First, Le et al enrolled predominately white
patients who may have prevented them from detecting
ethnic disparities in preferences. Second, they examined
only the aggregated preferences of the whole cohort, and
therefore did not check whether there were clusters of
individuals with differing priorities. Third, they enrolled
patients with early disease who were supposedly suitable
for minimally invasive glaucoma surgery, thus limiting
elicited preferences to this rather specific group. By
contrast, we recruited patients across the broad spectrum
of glaucoma severity with varied treatment histories.

The present findings have several important implica-
tions. First, patients’ health outcome priorities may not
necessarily coincide with their clinicians’ assumptions.
This challenges the recent proposal that vision should
be the primary outcome in all clinical trials of glaucoma
treatment.”® A significant proportion of patients in our
study prioritised drop freedom most highly, implying that
evaluation of glaucoma treatments should take a bespoke
approach, taking each patient’s priorities into account.
This supports previous suggestions that patients should
define for themselves those aspects of health that impact
on QoL, not just in glaucoma but in a variety of clinical
settings.”®! Alternatively, clinicians and researchers
would need to use measures of QoL that are validated as
being sensitive across the gamut of differing patient prior-
ities. Interestingly, minimally invasive glaucoma surgical
procedures have been suggested as a new therapeutic
option for glaucoma patients who wish to reduce their
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medication.””® However, evidence that drop freedom is a
desired outcome from the patients’ perspective was previ-
ously lacking. Our study shows that a significant propor-
tion of patients, but not all, do value drop freedom.

Second, certain treatments may be more suitable for
some ethnic groups than others. It was much more likely
that black and certain other ethnic groups prized drop
freedom as the most important health outcome. The
black ethnic group was also more likely to prioritise one-
time treatment as highly as vision. Overall, this suggests
that these groups would be more likely to benefit from
drop freedom produced by one-off treatments such as
selective laser trabeculoplasty and minimally invasive
glaucoma surgery.”™ It also helps to explain previous
reports that patients from black ethnic groups were less
likely to use their glaucoma eye drop medications regu-
larly.”® Thus, identifying patient preferences is important
when considering treatment options to maximise concor-
dance with treatment and optimise outcomes, especially
in patients with aggressive disease. We speculate that
similar disparities in outcome preference may explain
ethnic differences in treatment compliance in other areas
of medicine.”

Third, our findings suggest that ethnic groups tend to
define aspects of their QoL differently. QoL is a multidi-
mensional concept that encompasses opportunity, health
perceptions, functional status, impairment and life expec-
tancy.”” Differential priorities for health outcomes may
thus explain unexpected dissimilarities found in QoL
across ethnic groups in patients with cancer.”” Notwith-
standing suggestions that existing ways of measuring QoL
are insufficiently sensitive,48 % the aggregation of the QoL
outcomes across different ethnic groups may have masked
positive effects of treatment in recent trials.”* * Further-
more, QoL outcomes from studies which predominantly
recruit certain ethnic groups may not be generalizable to
other ethnic groups.

It is unknown whether ethnic disparities in priorities
for health outcomes exist in other specialisms of health-
care. Regarding the ethnic contrasts demonstrated here,
it will be important to determine whether they differ in
other geographic regions such that clinicians will need
to be aware of the peculiarities of the populations they
serve. Longitudinal studies will be required to assess
whether individual preferences are stable with time. The
reasons underlying the ethnic disparities reported here
need further investigation. We cannot exclude the possi-
bility that these disparities may themselves originate in
psychological, behavioural and physiological responses of
individuals to racism and discrimination.’

Contributors All authors have made substantive intellectual contributions.

AS performed the study design, data collection, data analysis and manuscript
preparation. KH performed the study design, data interpretation and manuscript
preparation. EK performed data interpretation and manuscript critique. GG
performed study design and manuscript critique. KH and GG had supervisory roles
and oversaw administrative and financial aspects. KH is the study guarantor.

Funding This study was supported by a grant to AS from Ministry of Finance of
Republic of Indonesia through Indonesia Endowment Fund for Education (Grant

number 201901220413853). The funder had no role in study design; in the
collection, analysis and interpretation of the data; in the writing of the report;

or in the decision to submit for publication. This research was supported by the
National Institute for Health Research (NIHR) Biomedical Research Centre based at
Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of Ophthalmology.
The views expressed are those of the authors and not necessarily those of the NHS,
the NIHR or the Department of Health and Social Care.

Competing interests All authors declare: support from Indonesia Endowment
fund for Education (LPDP) and NIHR Moorfields Biomedical Research Centre for
the submitted works. GG declares grants or contracts from any entity (Thea,
Santen—unrestricted research grants); consulting fees (Alcon, Allergan, Belkin,
Elios, Equinox, Genentech/Roche, Glaukos, Ivantis, McKinsey, Rayner, Reichert,
Ripple Therapeutics, Santen, Sight Sciences, Thea, Vialase, Visufarma, Zeiss);
payment or honoraria for lectures, presentations, speakers’ bureaux, manuscript
writing or educational events (Alcon, Allergan, Belkin, Glaukos, Ivantis, Lumibird,
McKinsey, Reichert, Sight Sciences, Thea); support for attending meetings and/or
travel (Ivantis, Thea); leadership or fiduciary role in other board, society, committee
or advocacy group, paid or unpaid (Clinical Advisory to Patient Advocacy Group
Glaucoma UK; President of UK & Ireland Glaucoma Society). EK declares lecture
Honoria (AbbVie) and support for attending meetings (University of West Attica).
Other authors declare no financial relationships with any organisations that might
have an interest in the submitted work in the previous three years; no other
relationships or activities that could appear to have influenced the submitted
work. The lead author (KH) affirms that this manuscript is an honest, accurate and
transparent account of the study being reported; that no important aspects of the
study have been omitted; and that any discrepancies from the study as planned
have been explained.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants. Approval for the study
was granted by the North West—Haydock Research Ethics Committee (REC
reference 20/N.W./0347). Participants gave informed consent to participate in the
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. The

data that support the findings of this study are not openly available to avoid
compromising individual privacy. However, anonymised data are available from the
corresponding author on reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Atika Safitri http://orcid.org/0000-0001-9825-5703

Evgenia Konstantakopoulou http://orcid.org/0000-0001-8215-2689
Gus Gazzard http://orcid.org/0000-0003-1982-5005

Kuang Hu http://orcid.org/0000-0003-4644-5155

REFERENCES

1 Cunningham TJ, Croft JB, Liu Y, et al. Vital signs: racial disparities in
age-specific mortality among blacks or African Americans—United
States, 1999-2015. MMWR Morb Mortal Wkly Rep 2017;66:444-56.

2 Benjamins MR, Silva A, Saiyed NS, et al. Comparison of all-cause
mortality rates and inequities between black and white populations
across the 30 most populous US cities. JAMA Netw Open
2021;4:e2032086.

3 Lee KK, Norris ET, Rishishwar L, et al. Ethnic disparities in mortality
and group-specific risk factors in the UK Biobank. PLOS Glob Public
Health 2023;3:€0001560.

4 Watkinson RE, Sutton M, Turner AJ. Ethnic inequalities in health-
related quality of life among older adults in England: secondary
analysis of a national cross-sectional survey. Lancet Public Health
2021;6:e145-54.

5 American College of Physicians*. Racial and ethnic disparities in
health care. Ann Intern Med 2004;141:226.

Safitri A, et al. BMJ Open 2024;14:¢081998. doi:10.1136/bmjopen-2023-081998

“ybuAdoo Aq paroaioid 1sanb Aq 120z ‘Z lequiardas uo jwodfwqg uadolwgy/:dny woly papeojumod 202 AelN Tz U0 866T80-£20z-uadolwag/9eTT 0T St paysiignd 11y :uado CING


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9825-5703
http://orcid.org/0000-0001-8215-2689
http://orcid.org/0000-0003-1982-5005
http://orcid.org/0000-0003-4644-5155
http://dx.doi.org/10.15585/mmwr.mm6617e1
http://dx.doi.org/10.1001/jamanetworkopen.2020.32086
http://dx.doi.org/10.1371/journal.pgph.0001560
http://dx.doi.org/10.1371/journal.pgph.0001560
http://dx.doi.org/10.1016/S2468-2667(20)30287-5
http://dx.doi.org/10.7326/0003-4819-141-3-200408030-00015
http://bmjopen.bmj.com/

6

10

Chew M, Das P, Aujla M, et al. Advancing racial and ethnic

equity in science, medicine, and health: a call for papers. Lancet
2021;398:1287-9.

Nazroo JY, Falaschetti E, Pierce M, et al. Ethnic inequalities in access
to and outcomes of healthcare: analysis of the Health Survey for
England. J Epidemiol Community Health 2009;63:1022-7.

Whittle J, Conigliaro J, Good CB, et al. Racial differences in the use
of invasive cardiovascular procedures in the Department of Veterans
Affairs medical system. N Engl J Med 1993;329:621-7.

Butterfield JT, Golzarian S, Johnson R, et al. Racial disparities in
recommendations for surgical resection of primary brain tumours: a
registry-based cohort analysis. Lancet 2022;400:2063-73.

Evandrou M, Falkingham J, Feng Z, et al. Ethnic inequalities in
limiting health and self-reported health in later life revisited. J
Epidemiol Community Health 2016;70:653-62.

32

33

34

35

36

Louviere JJ, Flynn TN, Marley AAJ. Best-worst Scaling. In: Best-
Worst Scaling: Theory, Methods and Applications. Cambridge:
Cambridge University Press, Available: https://www.cambridge.org/
core/product/identifier/9781107337855/type/book

Louviere JJ, Flynn TN. Using best-worst scaling choice experiments
to measure public perceptions and preferences for healthcare reform
in Australia. Patient 2010;3:275-83.

Safitri A, Konstantakopoulou E, Hu K, et al. Treatment expectations
in glaucoma: what matters most to patients? Eye (Lond)
20283;37:3446-54.

Louviere JJ, Flynn TN, Marley AAJ. The BWS Object Case. In:
Best-Worst Scaling: Theory, Methods and Applications. Cambridge:
Cambridge University Press, 2015: 14-55. Available: https://www.
cambridge.org/core/product/identifier/9781107337855/type/book
Anderson LR, Mellor JM. Predicting health behaviors with

11 Williamson EJ, Walker AJ, Bhaskaran K, et al. Factors associated an experimental measure of risk preference. J Health Econ
with COVID-19-related death using OpenSAFELY. Nature 2008;27:1260-74.
2020;584:430-6. 37 Thompson SK. Sample size for estimating multinomial proportions.
12 Cumberland PM, Rahi JS, Eye UKB, et al. Visual function, social Am Stat 1987;41:42.
position, and health and life chances: the UK Biobank study. JAMA 38 Benassi M, Garofalo S, Ambrosini F, et al. Using two-step cluster
Ophthalmol 2016;134:959-66. analysis and latent class cluster analysis to classify the cognitive
13 Tham YC, Li X, Wong TY, et al. Global prevalence of glaucoma and heterogeneity of cross-diagnostic psychiatric Inpatients. Front
projections of glaucoma burden through 2040: a systematic review Psychol 2020;11:1085.
and meta-analysis. Ophthalmology 2014;121:2081-90. 39 Allen DN, Goldstein G. Cluster Analysis in Neuropsychological
14 GBD 2019 Blindness and Vision Impairment Collaborators, Vision Research. Springer, 2013.
Loss Expert Group of the Global Burden of Disease Study. Causes 40 Office for National Statistics. Ethnic group, national identity and
of blindness and vision impairment in 2020 and trends over 30 years, religion. 2021. Available: https://www.ons.gov.uk/methodology/clas
and prevalence of avoidable blindness in relation to VISION 2020: sificationsandstandards/measuringequality/ethnicgroupnationalident
the right to sight: an analysis for the global burden of disease study. ityandreligion
Lancet Glob Health 2021;9:e144-60. 41 Lu C, Ahmed R, Lamri A, et al. Use of race, ethnicity, and ancestry
15 Salowe R, Salinas J, Farbman NH, et al. Primary open-angle data in health research. PLOS Glob Public Health 2022;2:¢0001060.
glaucoma in individuals of African descent: A review of risk factors. J 42 Bécares L, Kapadia D, Nazroo J. Neglect of older ethnic minority
Clin Exp Ophthalmol 2015;6:450. people in UK research and policy. BMJ 2020;368:m212.
16 Wormald RP, Basauri E, Wright LA, et al. The African Caribbean eye 43 Fry A, Littlejohns TJ, Sudlow C, et al. Comparison of
survey: risk factors for glaucoma in a sample of African Caribbean Sociodemographic and health-related characteristics of UK Biobank
people living in London. Eye (Lond) 1994;8:315-20. participants with those of the general population. Am J Epidemiol
17 Sommer A, Tielsch JM, Katz J, et al. Racial differences in the cause- 2017;186:1026-34.
specific prevalence of blindness in East Baltimore. N Engl J Med 44 Flynn TN. Valuing citizen and patient preferences in health: recent
1991;325:1412-7. developments in three types of best-worst scaling. Expert Rev
18 Taubenslag KJ, Kammer JA. Outcomes disparities between black Pharmacoecon Outcomes Res 2010;10:259-67.
and white populations in the surgical management of glaucoma. 45 Le JT, Mohanty K, Bicket AK, et al. Identifying outcomes that are
Semin Ophthalmol 2016;31:385-93. important to patients with ocular hypertension or primary open-
19 Olateju SO, Ajayi AA. The lack of efficacy of topical beta-blockers, angle glaucoma: a qualitative interview study. Ophthalmol Glaucoma
timolol and Betaxolol on intraocular pressure in Nigerian healthy 2019;2:374-82.
volunteers. Eye (Lond) 1999;13:758-63. 46 Bicket AK, Le JT, Yorkgitis C, et al. Priorities and treatment
20 Cerdefia JP, Plaisime MV, Tsai J. From race-based to race- preferences among surgery-naive patients with moderate to severe
conscious medicine: how anti-racist uprisings call us to act. Lancet open-angle glaucoma. Ophthalmol Glaucoma 2020;3:377-83.
2020;396:1125-8. 47 Le JT, Bicket AK, Janssen EM, et al. Prioritizing outcome
21 Selvarajah S, Corona Maioli S, Deivanayagam TA, et al. Racism, preferences in patients with ocular hypertension and open-angle
xenophobia, and discrimination: mapping pathways to health glaucoma using best-worst scaling. Ophthalmol Glaucoma
outcomes. Lancet 2022;400:2109-24. 2019;2:367-73.
22 Erves JC, Mayo-Gamble TL, Malin-Fair A, et al. Needs, priorities, 48 Rabiolo A, Barton K, McNaught Al. Patient-reported outcome
and recommendations for engaging underrepresented populations measures should not be the primary outcome in glaucoma clinical
in clinical research: A community perspective. J Community Health trials of disease modification. Br J Ophthalmol 2023;107:3-5.
2017;42:472-80. 49 Dempster M, McCorry NK, Donnelly M, et al. Individualisation of
23 Pagano IS, Gotay CC. Ethnic differential item functioning in the glaucoma quality of life measures: a way forward? Br J Ophthalmol
assessment of quality of life in cancer patients. Health Qual Life 2019;103:293-5.
Outcome 2005;3:60. 50 Ruta DA, Garratt AM, Leng M, et al. A new approach to the
24 Calvert MJ, Cruz Rivera S, Retzer A, et al. Patient reported measurement of quality of life: the Patient-Generated Index. Medical
outcome assessment must be inclusive and equitable. Nat Med Care 1994;32:1109-26.
2022;28:1120-4. 51 O’Boyle CA. The Schedule for the Evaluation of Individual Quality of
25 GOV.UK. UK Population by Ethnicity 2022, Available: https://www. Life (SEIQoL): the concept of quality of life in clinical research. Int J
ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/ Ment Health 1994;23:3-23.
national-and-regional-populations/regional-ethnic-diversity/latest 52 Bicket AK, Le JT, Azuara-Blanco A, et al. Minimally invasive
26 Office for National Statistics. Census. 2001. Available: https://www. glaucoma surgical techniques for open-angle glaucoma: an overview
ons.gov.uk/census/2001censusandearlier of Cochrane systematic reviews and network meta-analysis. JAMA
27 NHS Data Model and Dictionary, Available: https://www. Ophthalmol 2021;139:983-9.
datadictionary.nhs.uk/data_elements/ethnic_category.html 53 Hu K, Shah A, Virgili G, et al. Ab Interno trabecular bypass surgery
28 Flanagin A, Frey T, Christiansen SL, et al. Updated guidance on with Trabectome for open-angle glaucoma. Cochrane Database Syst
the reporting of race and Ethnicity in medical and science journals. Rev 2021;2:CD011693.
JAMA 2021;326:621-7. 54 Gazzard G, Konstantakopoulou E, Garway-Heath D, et al. Selective
29 Sheikh J, Allotey J, Kew T, et al. Effects of race and ethnicity on laser trabeculoplasty versus eye drops for first-line treatment
perinatal outcomes in high-income and upper-middle-income of ocular hypertension and glaucoma (LiGHT): a multicentre
countries: an individual participant data meta-analysis of 2 198 655 randomised controlled trial. Lancet 2019;393:1505-16.
pregnancies. Lancet 2022;400:2049-62. 55 Friedman DS, Okeke CO, Jampel HD, et al. Risk factors for poor
30 Shweikh Y, Ko F, Chan MPY, et al. Measures of socioeconomic status adherence to eyedrops in electronically monitored patients with
and self-reported glaucoma in the U.K. Biobank cohort. Eye (Lond) glaucoma. Ophthalmology 2009;116:1097-105.
2015;29:1360-7. 56 Asiri R, Todd A, Robinson-Barella A, et al. Ethnic disparities
31 Flynn TN, Louviere JJ, Peters TJ, et al. Best-worst Scaling: what in medication adherence? A systematic review examining the
it can do for health care research and how to do it. J Health Econ association between ethnicity and antidiabetic medication
2007;26:171-89. adherence. PLoS One 2023;18:e0271650.
10 Safitri A, et al. BMJ Open 2024;14:¢081998. doi:10.1136/bmjopen-2023-081998

“ybuAdoo Aq paroaioid 1sanb Aq 120z ‘Z lequiardas uo jwodfwqg uadolwgy/:dny woly papeojumod 202 AelN Tz U0 866T80-£20z-uadolwag/9eTT 0T St paysiignd 11y :uado CING


http://dx.doi.org/10.1016/S0140-6736(21)02095-X
http://dx.doi.org/10.1136/jech.2009.089409
http://dx.doi.org/10.1056/NEJM199308263290907
http://dx.doi.org/10.1016/S0140-6736(22)00839-X
http://dx.doi.org/10.1136/jech-2015-206074
http://dx.doi.org/10.1136/jech-2015-206074
http://dx.doi.org/10.1038/s41586-020-2521-4
http://dx.doi.org/10.1001/jamaophthalmol.2016.1778
http://dx.doi.org/10.1001/jamaophthalmol.2016.1778
http://dx.doi.org/10.1016/j.ophtha.2014.05.013
http://dx.doi.org/10.1016/S2214-109X(20)30489-7
http://dx.doi.org/10.4172/2155-9570.1000450
http://dx.doi.org/10.4172/2155-9570.1000450
http://dx.doi.org/10.1038/eye.1994.64
http://dx.doi.org/10.1056/NEJM199111143252004
http://dx.doi.org/10.3109/08820538.2016.1154163
http://dx.doi.org/10.1038/eye.1999.223
http://dx.doi.org/10.1016/S0140-6736(20)32076-6
http://dx.doi.org/10.1016/S0140-6736(22)02484-9
http://dx.doi.org/10.1007/s10900-016-0279-2
http://dx.doi.org/10.1186/1477-7525-3-60
http://dx.doi.org/10.1186/1477-7525-3-60
http://dx.doi.org/10.1038/s41591-022-01781-8
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest
https://www.ons.gov.uk/census/2001censusandearlier
https://www.ons.gov.uk/census/2001censusandearlier
https://www.datadictionary.nhs.uk/data_elements/ethnic_category.html
https://www.datadictionary.nhs.uk/data_elements/ethnic_category.html
http://dx.doi.org/10.1001/jama.2021.13304
http://dx.doi.org/10.1016/S0140-6736(22)01191-6
http://dx.doi.org/10.1038/eye.2015.157
http://dx.doi.org/10.1016/j.jhealeco.2006.04.002
https://www.cambridge.org/core/product/identifier/9781107337855/type/book
https://www.cambridge.org/core/product/identifier/9781107337855/type/book
http://dx.doi.org/10.2165/11539660-000000000-00000
http://dx.doi.org/10.1038/s41433-023-02532-w
https://www.cambridge.org/core/product/identifier/9781107337855/type/book
https://www.cambridge.org/core/product/identifier/9781107337855/type/book
http://dx.doi.org/10.1016/j.jhealeco.2008.05.011
http://dx.doi.org/10.2307/2684318
http://dx.doi.org/10.3389/fpsyg.2020.01085
http://dx.doi.org/10.3389/fpsyg.2020.01085
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethnicgroupnationalidentityandreligion
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethnicgroupnationalidentityandreligion
https://www.ons.gov.uk/methodology/classificationsandstandards/measuringequality/ethnicgroupnationalidentityandreligion
http://dx.doi.org/10.1371/journal.pgph.0001060
http://dx.doi.org/10.1136/bmj.m212
http://dx.doi.org/10.1093/aje/kwx246
http://dx.doi.org/10.1586/erp.10.29
http://dx.doi.org/10.1586/erp.10.29
http://dx.doi.org/10.1016/j.ogla.2019.07.005
http://dx.doi.org/10.1016/j.ogla.2020.05.003
http://dx.doi.org/10.1016/j.ogla.2019.08.007
http://dx.doi.org/10.1136/bjo-2021-320722
http://dx.doi.org/10.1136/bjophthalmol-2019-313873
http://dx.doi.org/10.1097/00005650-199411000-00004
http://dx.doi.org/10.1097/00005650-199411000-00004
http://dx.doi.org/10.1080/00207411.1994.11449285
http://dx.doi.org/10.1080/00207411.1994.11449285
http://dx.doi.org/10.1001/jamaophthalmol.2021.2351
http://dx.doi.org/10.1001/jamaophthalmol.2021.2351
http://dx.doi.org/10.1002/14651858.CD011693.pub3
http://dx.doi.org/10.1002/14651858.CD011693.pub3
http://dx.doi.org/10.1016/S0140-6736(18)32213-X
http://dx.doi.org/10.1016/j.ophtha.2009.01.021
http://dx.doi.org/10.1371/journal.pone.0271650
http://bmjopen.bmj.com/

57 Patrick DL, Erickson P. Health status and health policy: quality of life end points in clinical trials?: evidence from the United Kingdom
in health care evaluation and resource allocation. 1993. Glaucoma Treatment Study. Ophthalmology 2019;126:682-9.

58 Jones L, Garway-Heath DF, Azuara-Blanco A, et al. Are patient 59 King AJ, Hudson J, Fernie G, et al. Primary Trabeculectomy for
self-reported outcome measures sensitive enough to be used as advanced glaucoma: pragmatic multicentre randomised controlled

trial (TAGS). BMJ 2021;373:n1014.

Safitri A, et al. BMJ Open 2024;14:¢081998. doi:10.1136/bmjopen-2023-081998 11

"JybuAdoo Aq paroalold 1sanb Aq #7202 ‘g Joqwardas uo jwodfwg-uadolwg//:dny wol papeojumoq 1202 Ae|N TZ U0 866T80-£20z-uadolwa/9eTT 0T Se paysiignd 1s1y :uado CING


http://dx.doi.org/10.1016/j.ophtha.2018.09.034
http://dx.doi.org/10.1136/bmj.n1014
http://bmjopen.bmj.com/

	Priorities for health outcomes in glaucoma in an ethnically diverse UK cohort: an observational study
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Clinical evaluation
	Discrete choice experiment (DCE)
	Sample size
	Statistical analysis
	﻿Discrete choice experiment﻿
	Cluster analysis
	Multivariate regression model

	Patient and public involvement

	Results
	Patients’ characteristics
	﻿Discrete choice experiment (﻿DCE)
	Cluster analysis
	Multivariate regression model

	Discussion
	References


