BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e GZoz ‘€T aun( uo /wod (wa uadolway/:dny wols pspeojumod 20z AelN TZ U0 866T80-£202-uadolwa/9eTT 0T se paysiignd 1s11y :uado rING


http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Priorities for health outcomes in glaucoma in an ethnically
diverse UK cohort: observational study

Journal:

BMJ Open

Manuscript ID

bmjopen-2023-081998

Article Type:

Original research

Date Submitted by the
Author:

11-Nov-2023

Complete List of Authors:

Safitri, Atika; University College London Institute of Ophthalmology;
NIHR Moorfields Biomedical Research Centre

Konstantakopoulou, Evgenia; UCL, Institute of Ophthalmology; NIHR
Moorfields Biomedical Research Centre

Gazzard, Gus; UCL, Institute of Ophthalmology; NIHR Moorfields
Biomedical Research Centre

Hu, Kuang; UCL, Institute of Ophthalmology; NIHR Moorfields Biomedical
Research Centre

Keywords:

OPHTHALMOLOGY, Glaucoma < OPHTHALMOLOGY, Health Equity,
Quality of Life

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e Gzoz ‘€T aun( uo /wod (wa uadolway/:dny wols pspeojumod 20z AN TZ U0 866T80-£202-uadolwa/9eTT 0T se paysiignd 1s11y :uado rING


http://bmjopen.bmj.com/

Page 1 of 30

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inauadns juswaublaosug

e

S


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Priorities for health outcomes in glaucoma in an
ethnically diverse UK cohort: observational study

Atika Safitri (0000-0001-9825-5703), PhD student'2, Evgenia
Konstantakopoulou (0000-0001-8215-2689), honorary associate

professor’23, Gus Gazzard (0000-0003-1982-5005), professor'-2, Kuang Hu
(0000-0003-4644-5155), honorary associate professor?-2

1. Institute of Ophthalmology, University College London, London EC1V
9EL, UK

2. NIHR Moorfields Biomedical Research Centre, London EC1V 9EL, UK

3. Division of Optics and Optometry, University of West Attica, 12243
Aigaleo, Athens, Greece

Correspondence to: Kuang Hu (kuang.hu@ucl.ac.uk)
Keywords: Race; Ethnicity; Equity; Health outcomes; Quality of life
Word count: 3482

Subject areas: Ophthalmology

1

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 30

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

Page 3 of 30

oNOYTULT D WN =

BMJ Open

Abstract

Objectives: To assess whether patients from minority ethnic groups have
different perceptions about the quality of life (QoL) 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 pre-

disease 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
(4) one-time treatment. Ethnicity was the strongest determinant of cluster
membership after adjusting for potential confounders. Compared to White
patients prioritizing vision alone, the odds ratio (OR) for Black/Black British
patients was 7.31 [95% confidence interval 3.43-15.57, p<0.001] for
prioritizing drop-freedom; 5.95 [2.91-12.16, p<0.001] for intraocular pressure;
and 2.99 [1.44-6.18, p=0.003] for one-time treatment. For Asian/Asian British
patients the OR was 3.17 [1.12-8.96, p=0.030] for prioritizing intraocular
pressure as highly as vision. Other ethnic minority groups also had higher ORs
for prioritizing health outcomes other than vision alone: 4.50 [1.03—19.63,
p=0.045] for drop freedom and 5.37 [1.47-19.60, 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.
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Strengths and limitations of this study

This is the first study assessing priorities for health outcomes in a
racially diverse cross-section of participants with the common chronic
disease of glaucoma.

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 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 co-variates captured from routinely collected medical
record data across the whole range of disease severity and treatment
history, thereby maximising the generalizability of our findings.
Preference elicitation using Best-Worst Scaling may involve a cognitive
burden for respondents which is nonetheless lower than traditional

ranking Discrete Choice Experiments.
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INTRODUCTION

Important differences in health outcomes by ethnic group are well
recognized. In the US, all-cause mortality is substantially higher for the Black
ethnic group compared with the White ethnic group across the life span.(1, 2)
In England and Wales, ischaemic heart disease mortality is highest in the
Bangladeshi, Pakistani and Indian groups.(3) Apart from mortality, wide
inequalities in self-reported health-related quality of life (QoL) have been
identified between different ethnic groups in 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.(4) To address ethnic inequalities in health outcomes, it is
important to understand the underlying reasons.(5, 6)

Differences in socioeconomic position, access to care, and healthcare
experience may be partly accountable.(7-9) But even after controlling for social
and economic disadvantage, differences in health still exist.(10-12) Beyond
social determinants, possible explanations for disparities in health outcomes
by ethnic group include differential susceptibility 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.(13, 14) For Black patients compared
to White patients, glaucoma is more prevalent, develops 10 years earlier on
average, and is 15 times more likely to cause visual impairment.(15-17) The
outcomes of medical and surgical treatment for glaucoma are worse for Black
than White populations.(18, 19) However, the idea that health risks are
inevitably associated 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.(6, 20, 21) Diagnostic and treatment algorithms or
guidelines that inappropriately take ethnicity into consideration may lead to
unsuitable treatment, exacerbating disparities.(6, 20, 21) Thus, there is a
pressing need to better understand why health outcomes are worse in minority

ethnic groups.(4)
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Minority ethnic and other underrepresented groups affirm that their needs
and preferences should be used to improve healthcare delivery and
outcomes.(22) 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 differently to instruments that measure it.(23) 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 equitable
healthcare in underserved populations,(24) we now examine this question

directly.
METHODS

Study population

Patients who were under treatment at Moorfield's Eye Hospital and St
George's University Hospital, United Kingdom 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 referrals
from both community practitioners and secondary care.(25) 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 intraocular pressure. Patients with other
ophthalmic pathology were excluded. Participants were required to be able to
understand, read and speak English without translation. After informed
consent was obtained, participants completed the discrete choice experiment.
Self-reported sociodemographic data (gender, ethnicity, income, education,
employment status, marital status) were collected by questionnaire. Ethnicity
was classified according to ONS categories used in the NHS.(25-27) Although
race and ethnicity can be defined separately, they are often used
interchangeably. The terms race and ethnicity were used in this article in line
with current recommendations.(28, 29) Education, employment and income

were classified according to UK Biobank criteria.(30)
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Clinical evaluation

To maintain the real-world nature of the data, clinical parameters such as
intraocular pressure, visual fields (VF), 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
Interactive Threshold Algorithm (Carl Zeiss Meditec, Dublin, CA, 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. 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 minimize 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 introduced by Finn and Louviere.(31, 32).

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 least important (worst) of the outcomes in each presented
subset.(33) 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.
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Our previous work identified outcomes related to disease and treatment
that were important to patients who have glaucoma.(34) These outcomes were
control of intraocular pressure (eye pressure), maintaining vision, being
independent, having a one-time treatment, drop freedom, 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 (35) to generate three outcomes in each of 7 sets.

Pilot testing of the DCE with patients was performed to ensure that the
instructions were clear. To mitigate the risk of data entry errors, both BWS and
sociodemographic data were collected and managed electronically using a

secure web-based platform.

Sample size

BWS measures are derived from multinomial frequency counts. Thus, the
sample size for this study was calculated based on a multinomial
distribution.(36, 37) 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 probabilities of a category being selected are within
0.05 of their true probability.

Statistical analysis

DCE

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.(35) 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
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assessed.(35) In addition, the distribution of individual scores for each
outcome was checked. Analyses were performed using R software (version
4.2.1) and IBM SPSS (version 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 (38, 39). A two-step cluster analysis was
chosen as it creates clusters based on categorical and continuous variables
and identifies the optimum number of clusters. Satisfactory cluster formation

was verified using logistic regression with BWS scores as co-variates.
Multivariate regression model

The association of cluster membership with sociodemographic 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
correlation matrices and variance inflation factors to avoid multicollinearity. We
used the MICE package in R to impute missing data to minimize 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 implementation. 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.
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RESULTS

Patients’ characteristics

Five hundred and eleven patients agreed to participate, representing
over 95% of those eligible and invited to take part (Figure 1). Approximately
half of the participants were white (273/511 [53.4%]), and 55.4% (283/511)
were male. Overall, participants had a mean (xSD) age of 67.6 (12.4) years,
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.

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 participants. Individuals’
response consistencies were also checked. Most participants exhibited high
score variance (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 +3 to a
minimum of -3. Positive 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 verification of satisfactory cluster formation,
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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 treatment-related 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 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%) prioritized 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 co-variates stated in Table 1.

Independent predictors of each cluster and their corresponding odds
ratios (ORs) and 95% confidence intervals (Cl) are shown in Table 2. Cluster
1 (vision) was chosen as the reference cluster. The proportion 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 analysis did not alter our conclusions compared to use of the

multiply imputed dataset.
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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 co-variate for cluster 4 (one-time treatment and vision),

and the major co-variate 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,
3.43-15.57] and 4.50 [95% CI, 1.03—-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%
Cl, 0.90-0.99). 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, 2.91-12.16] for Black/Black
British, 3.17 [95% CI, 1.12 — 8.96] for Asian/Asian British and 5.37 [95% ClI,
1.47-19.60] 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 — 0.28], which means that those with this
income had 93% lower odds of jointly prioritizing 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
treatment had 3.94 [95% CI, 1.17 — 13.29] times higher odds of regarding
intraocular pressure to be as important as vision compared to those who had

needed eye drops only.

Cluster 4 (one-time treatment and vision): Ethnicity was the only co-
variate that was significantly associated with this cluster. The OR for prioritizing
one-time treatment as highly as vision was 2.99 [95% CI, 1.44 — 6.18] for
Black/Black British patients.

1
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DISCUSSION

In this discrete choice experiment, 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 to their White counterparts. These differences need to be
considered if racial disparities in health outcomes are to be understood and

hence equitably 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.(40) We used contemporaneously self-reported

information on ethnicity, in line with recent recommendations.(41)

Information about ethnic inequalities in health is limited by paucity of data
from underrepresented populations.(42) 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.(25) 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.(43)

Ethnic disparities in health outcomes may reflect inequalities between
ethnic groups in terms of socioeconomic 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 co-variates captured from
1
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routinely collected medical record data across the whole range of disease
severity and treatment history. This maximises the generalizability of our

findings to patients routinely seen in glaucoma clinics.

We minimized 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 to use of the multiply imputed dataset.

Preference elicitation using BWS was completed by patients based on their
judgment and understanding of hypothetical 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.(44) Patients were asked to make choices between health
priorities, all of which had been identified as important in a previous study.(34)
Despite the risk of ambivalence, choice consistency as measured by variance
was excellent (Figure 2B), suggesting that most patients were clear about what

really mattered most to them.

Our findings are consistent with those from previous studies in which
intraocular pressure was identified as an important goal in glaucoma
management.(45, 46) Whereas it was previously reported that intraocular
pressure was the top priority for all patients,(47) we found that other outcomes
were prioritized by different groups of patients. There may be several
explanations for the apparent discrepancy. First, Le et al enrolled
predominately White patients which 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.

1

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 30

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

Page 15 of 30

oNOYTULT D WN =

BMJ Open

The present findings have several important implications. 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.(48) A significant
proportion of patients in our study prioritized 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.(49-
51) Alternatively, clinicians and researchers would need to use measures of
QoL that are validated as being sensitive across the gamut of differing patient
priorities. Interestingly, minimally-invasive glaucoma surgical procedures have
been suggested as a new therapeutic option for glaucoma patients who wish
to reduce their medication.(52, 53) However, evidence that drop-freedom is a
desired outcome from the patients’ perspective was previously lacking. Our
study shows that a significant proportion of patients, but not all, do value drop-

freedom.

Secondly, 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 prioritize 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.(52-54) It also helps
to explain previous reports that patients from Black ethnic groups were less
likely to use their glaucoma eye-drop medications regularly.(55) Thus
identifying patient preferences is important when considering treatment
options to maximize concordance with treatment and optimize 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.(56)

Thirdly, our findings suggest that ethnic groups tend to define aspects of

their QoL differently. QoL is a multidimensional concept that encompasses
1.
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opportunity, health perceptions, functional status, impairment and life
expectancy.(57) Differential priorities for health outcomes may thus explain
unexpected dissimilarities found in QoL across ethnic groups in patients with
cancer.(23) Notwithstanding suggestions that existing ways of measuring QoL
are insufficiently sensitive,(48, 58) the aggregation of the QoL outcomes
across different ethnic groups may have masked positive effects of treatment
in recent trials.(54, 59) Furthermore, 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 healthcare. 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 possibility that these disparities may themselves originate
in psychological, behavioural and physiological responses of individuals to

racism and discrimination.(21)
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Legends (Tables and Figures):

Table 1. Sociodemographic and Clinical Characteristics of Patients Included
in the Study

Table 2. Association of clusters with significant predictors
Figure 1. Flowchart. Number of individuals at each stage of the study.

Figure 2. A. Graph of Most (x) versus 1/(least) (y) for aggregate BWS scores
for each of the seven outcomes (dots). B. Histograms of variances (VAR)
estimated from individual BWS scores. C. Histograms of individual BWS

scores
Figure 3. Cluster analysis of health outcome priorities.
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Table 1. Sociodemographic and Clinical Characteristics of Patients Included in the Study

Characteristics

Gender, n (%)

Female

Male

Age, years, range, mean (SD)
Ethnicityt

White

Black/Black British
Asian/Asian British

Mixed

Others

Marital status, n (%)
Widowed

Married

Civil partnered, including separated
Divorced

Single

Education, n (%)

College

A level

O level

CSE

NVQ

Other professional qualifications
None of the above
Employment, n (%)

In-paid employment

Retired

Looking after home

Unable to work due to sickness
None of the above

Doing unpaid
Full-time/part-time student
Unemployed

Incomes, 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, nmHg, range, mean (SD)

Better eye

Worse eye

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

Better eye

Worse eye

MD change rate, dB/year, range, mean (SD)**
Better eye

Worse eye

Visual acuity baseline, logMAR mean (SD)
Better eye

Worse eye

Glaucoma medication, range, mean (SD)

No of glaucoma medication used by patient (current)f+
No of instillations (current)*

Medication Escalation over previous 18 monthsq]
Medication Escalation over previous 5 years|||
Laser procedures, median (range)

No of SLT per patient

Surgery procedures, median (range)

No of surgery per patient

Most recent surgical procedure, n (%)

Nil

Trabeculectomy

Shunt

MIGS

Other glaucoma procedures

Phacoemulsification

All patients
(n=511)

228 (44.6)
283 (55.4)
2692, 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)
1122
8 (1.6)
5(1.0)
5(1.0)
7(1.4)
7(1.4)

233 (45.6)
129 (25.2)
83 (16.2)
46 (9.0)
20 (3.9)
0.1-34.7,8.5(7.3)

4-49,17.33 (5.29)
244, 17.06 (6.19)

28.5 - 3.59, -3.94 (5.94)
-33.5-2.14,-9.19 (8.16)

-1.29 - 2.09, 0.0 (0.24)
-0.77 — 1.45, -0.02 (1.8)

0.3 -2.4,0.15 (0.36)
0.3-2.4,0.2 (0.32)

0-4,1.32(0.98)
0-8,2.67(2.19)
3-17,0.62 (1.89)
-4-19, 1.61 (2.63)

0(0-5)
0(0-5)

335 (65.6)
69 (13.5)
18 (3.5)
26 (5.1)
4(0.8)
59 (11.5)
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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)

TEthnicity 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

fAverage total household income before tax (£) based on Biobank

*Calculated 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

11No of glaucoma medication is number of drugs used by patient

~Sum total of drop preparations used for each eye

§Cumulative number of drug escalations over 18 months prior to recruitment

|||Cumulative 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.

LogMAR, logarithm of the minimum angle of resolution; MD, mean deviation; SD, standard deviation; SLT,
Selective laser trabeculoplasty
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Table 2. Association of clusters with significant predictors

95% Confidence

Cluster$ Parameter P value gdqs Interval
atio L Upper
ower Bound
Bound
2 (drop Ethnicity
freedom) Black or Black British <.001 7.31 3.43 15.57
Other ethnic groups 0.045 4.50 1.03 19.63
White*
Living with disease 0.017 0.94 0.90 0.99
(years)
3 Ethnicity
(intraocular  Asian or Asian British 0.030 3.17 1.12 8.96
pressure Black or Black British <.001 5.95 2.91 12.16
and vision)  Other ethnic groups 0.011 5.37 1.47 19.60
White*
Income
£52,000 — £100,000 <.001 0.07 0.02 0.28
£ <18,000*
Maximum glaucoma
therapy, worse eye
Laser 0.027 3.94 1.17 13.29
Drops*
4 (one-time Ethnicity
treatment  Black or Black British 0.003 2.99 1.44 6.18
and vision) \yhite*

§The reference cluster is: 1 (vision).

*Reference group
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3556 patients assessed for eligibility

3021 did not meet the inclusion
criteria

535 patients invited

511 patients participated

24 declined to participate
15 did not give a reason

4 did not have time to
participate

3 disliked or were confused by
the questionnaire

2 did not want to participate in
research

Figure 1. Flowchart. Number of individuals at each stage of the study.
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Most (x) versus 1/least(y)
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1000 0

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

VAR

Control eye pressure
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- l
0- _--
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BWS Scores

Awoid side effects from eye drops
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100 -
- . l
0- -—
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BWS Scores

o

Have a treatment that does not change

150

100-
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BWS Scores

Maintain current vision

150 -
100-
N .I
Jnnasll
' ' ' ' ' ' '
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BWS Scores

Have a one-time treatment
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Be independent
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100-
N ...I I.
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' ' ' ' ' ' '
-3 -2 -1 0 1 2 3

BWS Scores

Be free from using eye drops
150

100

-3 -2 -1 0 1 2 3

BWS Scores

o
=}

Figure 2. A. Graph of Most (x) versus 1/(least) (y) for aggregate 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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1
2
3
4 Cluster Comparison
> 1 B2 m3 B4
6
7 1
8 Vision - *
9
10
11
1
12 Intraocular + |
13 Pressure Ti
14 1 |
15
16
17 Being +
18 Independent = I -
19
20
21 I
22 Drop -
23 freedom
24
25
|
26 One-time -
27 treatment - -
28
29
2(1) Treatment : l |
that does
32 not change + T
33
34
35 Avoid side !
36 effects from
37 eye drops Nl |
38
39 BWS score -3 -2 -1 0 1 2 3
40
41
42 - - - - - -
43 Figure 3. Cluster analysis of health outcome priorities. Four clusters with
44 different priorities for health outcomes are formed by participants according to their
22 BWS scores. The highest ranked health priority for each cluster is as follows:
47 vision (Cluster 1, light blue), drop-freedom (Cluster 2, red), intraocular pressure
48 and vision (Cluster 3, dark blue), one-time treatment and vision (Cluster 4, green).
49 BWS scores for each outcome are shown segregated by cluster. More positive
g? scores indicate more important outcomes, whereas more negative scores indicate
52 less important outcomes. For reference, scores for the entire cohort are presented
53 in the white boxplot. Medians are represented by dots (for clusters) and by vertical
54 lines (for entire cohort). Interquartile range is shown by whiskers (for clusters) and
gg box (for entire cohort).
57
58
59
60
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies
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Page 30 of 30

Item Page
No Recommendation No

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or 1
the abstract
(b) Provide in the abstract an informative and balanced summary of what 3
was done and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being | 4-5
reported

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods

Study design 4 Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of 5-6
recruitment, exposure, follow-up, and data collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 5
of participants

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 5-6,8
and effect modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods 5-6

measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 7-8
applicable, describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 7-8
confounding
(b) Describe any methods used to examine subgroups and interactions 8
(c) Explain how missing data were addressed 8
(d) If applicable, describe analytical methods taking account of sampling N/A
Strategy
(e) Describe any sensitivity analyses 8

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 9
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(¢) Consider use of a flow diagram

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical,
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of | 9
interest

Outcome data 15*%  Report numbers of outcome events or summary measures 10

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 10-
estimates and their precision (eg, 95% confidence interval). Make clear 11

which confounders were adjusted for and why they were included
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(b) Report category boundaries when continuous variables were 10-
categorized 11
(c) If relevant, consider translating estimates of relative risk into absolute | N/A
risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 9-10
and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 12

Limitations 19 Discuss limitations of the study, taking into account sources of potential 12-
bias or imprecision. Discuss both direction and magnitude of any potential | 13
bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 13-
limitations, multiplicity of analyses, results from similar studies, and other | 15
relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 14-

15

Other information

Funding 22 Give the source of funding and the role of the funders for the present study | 16-
and, if applicable, for the original study on which the present article is 17

based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www .strobe-statement.org.
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Abstract

Objectives: To assess whether patients from minority ethnic groups have
different perceptions about the quality of life (QoL) 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 pre-

disease 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
(4) one-time treatment. Ethnicity was the strongest determinant of cluster
membership after adjusting for potential confounders. Compared to White
patients prioritizing vision alone, the odds ratio (OR) for Black/Black British
patients was 7.31 [95% confidence interval 3.43-15.57, p<0.001] for
prioritizing drop-freedom; 5.95 [2.91-12.16, p<0.001] for intraocular pressure;
and 2.99 [1.44-6.18, p=0.003] for one-time treatment. For Asian/Asian British
patients the OR was 3.17 [1.12-8.96, p=0.030] for prioritizing intraocular
pressure as highly as vision. Other ethnic minority groups also had higher ORs
for prioritizing health outcomes other than vision alone: 4.50 [1.03—19.63,
p=0.045] for drop freedom and 5.37 [1.47-19.60, 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.
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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 minority
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 co-variates captured from routinely collected medical
record data across the whole range of disease severity and treatment
history, thereby maximising the generalizability 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 considered to be important.
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INTRODUCTION

Important differences in health outcomes by ethnic group are well
recognized. In the US, all-cause mortality is substantially higher for the Black
ethnic group compared with the White ethnic group across the life span.(1, 2)
In England and Wales, ischaemic heart disease mortality is highest in the
Bangladeshi, Pakistani and Indian groups.(3) Apart from mortality, wide
inequalities in self-reported health-related quality of life (QoL) have been
identified between different ethnic groups in 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.(4) To address ethnic inequalities in health outcomes, it is
important to understand the underlying reasons.(5, 6)

Differences in socioeconomic position, access to care, and healthcare
experience may be partly accountable.(7-9) But even after controlling for social
and economic disadvantage, differences in health still exist.(10-12) Beyond
social determinants, possible explanations for disparities in health outcomes
by ethnic group include differential susceptibility 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.(13, 14) For Black patients compared
to White patients, glaucoma is more prevalent, develops 10 years earlier on
average, and is 15 times more likely to cause visual impairment.(15-17) The
outcomes of medical and surgical treatment for glaucoma are worse for Black
than White populations.(18, 19) However, the idea that health risks are
inevitably associated 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.(6, 20, 21) Diagnostic and treatment algorithms or
guidelines that inappropriately take ethnicity into consideration may lead to
unsuitable treatment, exacerbating disparities.(6, 20, 21) Thus, there is a
pressing need to better understand why health outcomes are worse in minority

ethnic groups.(4)
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Minority ethnic and other underrepresented groups affirm that their needs
and preferences should be used to improve healthcare delivery and
outcomes.(22) 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 differently to instruments that measure it.(23) 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 equitable
healthcare in underserved populations,(24) we now examine this question

directly.
METHODS

Study population

Patients who were under treatment at Moorfield's Eye Hospital and St
George's University Hospital, United Kingdom 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 referrals
from both community practitioners and secondary care.(25) 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 intraocular 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, participants completed the discrete choice experiment.
Self-reported sociodemographic data (gender, ethnicity, income, education,
employment status, marital status) were collected by questionnaire. Ethnicity
was classified according to ONS categories used in the NHS.(25-27) Although
race and ethnicity can be defined separately, they are often used
interchangeably. The terms race and ethnicity were used in this article in line
with current recommendations.(28, 29) Education, employment and income

were classified according to UK Biobank criteria.(30)
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Clinical evaluation

To maintain the real-world nature of the data, clinical parameters such as
intraocular pressure, visual fields (VF), 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
Interactive Threshold Algorithm (Carl Zeiss Meditec, Dublin, CA, 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. 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 minimize 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.
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Table 1. Sociodemographic and Clinical Characteristics of Patients Included in the Study

Characteristics

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

A level

O level

CSE

NVQ

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

Incomey, 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, nmHg, range, mean (SD)
Better eye

Worse eye

Current MD, dB, range, mean (SD)*
Better eye

Worse eye

MD change rate, dB/year, range, mean (SD)**
Better eye

Worse eye

Visual acuity baseline, logMAR mean (SD)
Better eye

Worse eye

Glaucoma medication, range, mean (SD)

No of glaucoma medication used by patient (current)
No of instillations (current)™

Medication Escalation over previous 18 monthsf
Medication Escalation over previous 5 years|||
Laser procedures, median (range)

No of SLT per patient

Surgery procedures, median (range)

No of surgery per patient

Most recent surgical procedure, n (%)

Nil

Trabeculectomy

Shunt

MIGS

Other glaucoma procedures

Phacoemulsification

7

All patients
(n=511)

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)
8(1.6)
5(1.0)
7(1.4)
7(1.4)
5(1.0)

233 (45.6)
129 (25.2)
83 (16.2)
46 (9.0)
20 (3.9)
0.1-34.7,8.5(7.3)

4-49,17.33 (5.29)
244, 17.06 (6.19)

-28.5—3.59, -3.94 (5.94)
-33.5-2.14,-9.19 (8.16)

-1.29-2.09, 0.0 (0.24)
-0.77 — 1.45, -0.02 (1.8)

0.3 -2.4,0.15 (0.36)
-0.3-2.4,0.2 (0.32)

0-4,1.32(0.98)
0-8,2.67(2.19)
3-17,0.62 (1.89)
-4-19, 1.61 (2.63)

0(0-5)
0(0-5)

335 (65.6)
69 (13.5)
18 (3.5)
26 (5.1)
4(0.8)
59 (11.5)
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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)

tEthnicity 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

fAverage total household income before tax (£) based on UK Biobank

*Calculated 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

11No of glaucoma medication is number of drugs used by patient

~Sum total of drop preparations used for each eye

fCumulative number of drug escalations over 18 months prior to recruitment

|||Cumulative 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.

LogMAR, logarithm of the minimum angle of resolution; MD, mean deviation; MIGS, minimally invasive glaucoma
surgery; SD, standard deviation; SLT, selective laser trabeculoplasty
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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 introduced by Finn and Louviere.(31, 32).

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 least important (worst) of the outcomes in each presented
subset.(33) 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.(34) These outcomes were
control of intraocular pressure (eye pressure), maintaining vision, being
independent, having a one-time treatment, drop freedom, 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 (35) to generate three outcomes in each of 7 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
recruitment. To mitigate the risk of data entry errors, responses were keyed

directly into a secure web-based platform and managed electronically.
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Sample size

BWS measures are derived from multinomial frequency counts. Thus, the
sample size for this study was calculated based on a multinomial
distribution.(36, 37) 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 probabilities of a category being selected are within

0.05 of their true probability.

Statistical analysis

DCE

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.(35) 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.(35) In addition, the distribution of individual scores for each
outcome was checked. Analyses were performed using R software (version
4.2.1) and IBM SPSS (version 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 (38, 39). A two-step cluster analysis was
chosen as it creates clusters based on categorical and continuous variables
and identifies the optimum number of clusters. Satisfactory cluster formation

was verified using logistic regression with BWS scores as co-variates.

Multivariate regression model

1
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The association of cluster membership with sociodemographic 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
correlation matrices and variance inflation factors to avoid multicollinearity. We
used the MICE package in R to impute missing data to minimize 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 implementation. 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.
RESULTS

Patients’ characteristics

Five hundred and eleven patients agreed to participate, representing
over 95% of those eligible and invited to take part (Figure 1). Approximately
half of the participants were white (273/511 [53.4%]), and 55.4% (283/511)
were male. Overall, participants had a mean (xSD) age of 67.6 (12.4) years,
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.

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

1
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DCE was performing appropriately across all participants. Individuals’
response consistencies were also checked. Most participants exhibited high
score variance (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 +3 to a
minimum of -3. Positive 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 verification 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 treatment-related 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 priority jointly to intraocular

pressure and vision (median BWS score +2).
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Cluster 4 (one-time treatment and vision): The final cluster (n=103;
20.2%) prioritized 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 co-variates stated in Table 1.

Independent predictors of each cluster and their corresponding odds
ratios (ORs) and 95% confidence intervals (Cl) are shown in Table 2. Cluster
1 (vision) was chosen as the reference cluster. The proportion 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 analysis did not alter our conclusions compared to 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 co-variate for cluster 4 (one-time treatment and vision),

and the major co-variate 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% ClI,
3.43-15.57] and 4.50 [95% CI, 1.03—-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%
Cl, 0.90-0.99). This suggests that patients may become slightly more

accepting of eye drops with time.
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Cluster 3 (intraocular pressure and vision): ORs associating ethnicity with
membership of this cluster were 5.95 [95% CI, 2.91-12.16] for Black/Black
British, 3.17 [95% CI, 1.12 — 8.96] for Asian/Asian British and 5.37 [95% ClI,
1.47-19.60] 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 — 0.28], which means that those with this
income had 93% lower odds of jointly prioritizing 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
treatment had 3.94 [95% CI, 1.17 — 13.29] times higher odds of regarding
intraocular pressure to be as important as vision compared to those who had

needed eye drops only.

Cluster 4 (one-time treatment and vision): Ethnicity was the only co-
variate that was significantly associated with this cluster. The OR for prioritizing
one-time treatment as highly as vision was 2.99 [95% CI, 1.44 — 6.18] for
Black/Black British patients.

1
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Table 2. Association of clusters with significant predictors

Page 16 of 31

95% Confidence Interval

Cluster$ Parameter P value g(ajt?s Upper
Lower Bound Bound
2 (drop Ethnicity
freedom) Black or Black British <.001 7.31 3.43 15.57
Other ethnic groups 0.045 4.50 1.03 19.63
White* T
Living with disease (years) 0.017 0.94 0.90 0.993
3 Ethnicity g
(intraocular  Asian or Asian British 0.030 3.17 1.12 8.96§
pressure Black or Black British <.001 5.95 2.91 12.16g .
and vision)  giner ethnic groups 0011 537 147 19.608
White* =
Income g
£52,000 — £100,000 <.001 0.07 0.02 0.282
£ <18,000* =
Maximum glaucoma 2«
therapy, worse eye -
Laser 0.027 3.94 1.17 13.29§
Drops* 3
4 (one-time Ethnicity =
treatment |50 or Black British 0.003 2.99 1.44 6.185
and vision)

White*

§The reference cluster is: 1 (vision).

*Reference group
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DISCUSSION

In this discrete choice experiment, 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 to their White counterparts. These differences need to be
considered if racial disparities in health outcomes are to be understood and

hence equitably 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.(40) We used contemporaneously self-reported

information on ethnicity, in line with recent recommendations.(41)

Information about ethnic inequalities in health is limited by paucity of data
from underrepresented populations.(42) 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.(25) 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.(43)

Ethnic disparities in health outcomes may reflect inequalities between
ethnic groups in terms of socioeconomic 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.
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We used real-world data from the patient population. In contrast to
prospective trials or case series, we assessed co-variates captured from
routinely collected medical record data across the whole range of disease
severity and treatment history. This maximises the generalizability of our

findings to patients routinely seen in glaucoma clinics.

We minimized 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 to use of the multiply imputed dataset.

There are limitations in the present analyses. First, preference elicitation
using BWS was completed by patients based on their judgment and
understanding of hypothetical 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.(44) Secondly, patients were asked to make choices between health
priorities, all of which had been identified as important in a previous study.(34)
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 an important goal in glaucoma
management.(45, 46) Whereas it was previously reported that intraocular
pressure was the top priority for all patients,(47) we found that other outcomes
were prioritized by different groups of patients. There may be several
explanations for the apparent discrepancy. First, Le et al enrolled
predominately White patients which 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
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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 implications. 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.(48) A significant
proportion of patients in our study prioritized 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.(49-
51) Alternatively, clinicians and researchers would need to use measures of
QoL that are validated as being sensitive across the gamut of differing patient
priorities. Interestingly, minimally-invasive glaucoma surgical procedures have
been suggested as a new therapeutic option for glaucoma patients who wish
to reduce their medication.(52, 53) However, evidence that drop-freedom is a
desired outcome from the patients’ perspective was previously lacking. Our
study shows that a significant proportion of patients, but not all, do value drop-

freedom.

Secondly, 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 prioritize 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.(52-54) It also helps
to explain previous reports that patients from Black ethnic groups were less
likely to use their glaucoma eye-drop medications regularly.(55) Thus
identifying patient preferences is important when considering treatment
options to maximize concordance with treatment and optimize outcomes,
especially in patients with aggressive disease. We speculate that similar
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disparities in outcome preference may explain ethnic differences in treatment

compliance in other areas of medicine.(56)

Thirdly, our findings suggest that ethnic groups tend to define aspects of
their QoL differently. QoL is a multidimensional concept that encompasses
opportunity, health perceptions, functional status, impairment and life
expectancy.(57) Differential priorities for health outcomes may thus explain
unexpected dissimilarities found in QoL across ethnic groups in patients with
cancer.(23) Notwithstanding suggestions that existing ways of measuring QoL
are insufficiently sensitive,(48, 58) the aggregation of the QoL outcomes
across different ethnic groups may have masked positive effects of treatment
in recent trials.(54, 59) Furthermore, 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 healthcare. 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 possibility that these disparities may themselves originate
in psychological, behavioural and physiological responses of individuals to

racism and discrimination.(21)
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Legends (Tables and Figures):

Table 1. Sociodemographic and Clinical Characteristics of Patients Included
in the Study

Table 2. Association of clusters with significant predictors
Figure 1. Flowchart. Number of individuals at each stage of the study.

Figure 2. A. Graph of Most (x) versus 1/(least) (y) for aggregate 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.

Figure 3. Cluster analysis of health outcome priorities. Four clusters with
different priorities for health outcomes are formed by participants according to
their 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).
Interquartile range is shown by whiskers (for clusters) and box (for entire
cohort).

Ethical approval: Approval for the study was granted by the North West —
Haydock Research Ethics Committee (REC reference 20/N.W./0347).

Data availability statement: The data that support the findings of this study

are not openly available to avoid compromising individual privacy. However

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

anonymised data are available from the corresponding author upon

reasonable request.

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. The corresponding author attests that all
listed authors meet authorship criteria and that no others meeting the criteria

have been omitted.

The Corresponding Author has the right to grant on behalf of all authors and
does grant on behalf of all authors, a worldwide licence to the Publishers and
its licensees in perpetuity, in all forms, formats and media (whether known
now or created in the future), to i) publish, reproduce, distribute, display and
store the Contribution, ii) translate the Contribution into other languages,
create adaptations, reprints, include within collections and create summaries,
extracts and/or, abstracts of the Contribution, iii) create any other derivative
work(s) based on the Contribution, iv) to exploit all subsidiary rights in the
Contribution, v) the inclusion of electronic links from the Contribution to third
party material where-ever it may be located; and, vi) licence any third party to

do any or all of the above.

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.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 31

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

Page 23 of 31

oNOYTULT D WN =

BMJ Open

Competing interests: All authors have completed the ICJME uniform
disclosure at www.icjme.org/disclosure-of-interest/ and 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, lvantis, 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 organizations 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.

Dissemination to participants and related patient and public communities:
This work was presented at the Royal College of Ophthalmologists Annual
Congress 2023.

References

1. Cunningham TJ, Croft JB, Liu Y, Lu H, Eke PI, Giles WH. Vital signs:
racial disparities in age-specific mortality among blacks or African
Americans—United States, 1999-2015. Morbidity and Mortality Weekly
Report. 2017;66(17):444.

2. Benjamins MR, Silva A, Saiyed NS, De Maio FG. Comparison of All-
Cause Mortality Rates and Inequities Between Black and White Populations

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


about:blank
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Across the 30 Most Populous US Cities. JAMA Network Open.
2021;4(1):e2032086-¢.

3. Lee KK, Norris ET, Rishishwar L, Conley AB, Marino-Ramirez L,
McDonald JF, et al. Ethnic disparities in mortality and group-specific risk
factors in the UK Biobank. PLOS Glob Public Health. 2023;3(2):e0001560.

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(3):e145-e54.

5. Physicians ACo. Racial and Ethnic Disparities in Health Care. Annals
of Internal Medicine. 2004;141(3):226-32.

6. Chew M, Das P, Aujla M, Horton R. Advancing racial and ethnic equity
in science, medicine, and health: a call for papers. Lancet (London, England).
2021;398(10308):1287-9.

7. Nazroo JY, Falaschetti E, Pierce M, Primatesta P. Ethnic inequalities in
access to and outcomes of healthcare: analysis of the Health Survey for
England. J Epidemiol Community Health. 2009;63(12):1022-7.

8. Whittle J, Conigliaro J, Good CB, Lofgren RP. Racial differences in the
use of invasive cardiovascular procedures in the Department of Veterans
Affairs medical system. N Engl J Med. 1993;329(9):621-7.

9. Butterfield JT, Golzarian S, Johnson R, Fellows E, Dhawan S, Chen
CC, et al. Racial disparities in recommendations for surgical resection of
primary brain tumours: a registry-based cohort analysis. Lancet (London,
England). 2022;400(10368):2063-73.

10. Evandrou M, Falkingham J, Feng Z, Vlachantoni A. Ethnic inequalities
in limiting health and self-reported health in later life revisited. J Epidemiol
Community Health. 2016;70(7):653-62.

11.  Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C, Morton CE,
et al. Factors associated with COVID-19-related death using OpenSAFELY.
Nature. 2020;584(7821):430-6.

12. Cumberland PM, Rahi JS, Eye UKB, Vision C. Visual Function, Social
Position, and Health and Life Chances: The UK Biobank Study. JAMA
Ophthalmol. 2016;134(9):959-66.

13.  Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global
prevalence of glaucoma and projections of glaucoma burden through 2040: a
systematic review and meta-analysis. Ophthalmology. 2014;121(11):2081-90.
14.  Steinmetz JD, Bourne RRA, Briant PS, Flaxman SR, Taylor HRB, Jonas
JB, et al. Causes of blindness and vision impairment in 2020 and trends over
30 years, and prevalence of avoidable blindness in relation to VISION 2020:
the Right to Sight: an analysis for the Global Burden of Disease Study. The
Lancet Global Health. 2021;9(2):e144-e60.

15. Salowe R, Salinas J, Farbman NH, Mohammed A, Warren JZ, Rhodes
A, et al. Primary Open-Angle Glaucoma in Individuals of African Descent: A
Review of Risk Factors. J Clin Exp Ophthalmol. 2015;6(4).

16. Wormald RP, Basauri E, Wright LA, Evans JR. The African Caribbean
Eye Survey: risk factors for glaucoma in a sample of African Caribbean people
living in London. Eye (Lond). 1994;8 ( Pt 3):315-20.

17.  Sommer A, Tielsch JM, Katz J, Quigley HA, Gottsch JD, Javitt JC, et al.
Racial differences in the cause-specific prevalence of blindness in east
Baltimore. N Engl J Med. 1991;325(20):1412-7.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 31

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

Page 25 of 31

oNOYTULT D WN =

BMJ Open

18. Taubenslag KJ, Kammer JA. Outcomes Disparities between Black and
White Populations in the Surgical Management of Glaucoma. Semin
Ophthalmol. 2016;31(4):385-93.

19. Olateju SO, Ajayi AA. The lack of efficacy of topical beta-blockers,
timolol and betaxolol on intraocular pressure in Nigerian healthy volunteers.
Eye (Lond). 1999;13 ( Pt 6):758-63.

20. Cerdena JP, Plaisime MV, Tsai J. From race-based to race-conscious
medicine: how anti-racist uprisings call us to act. Lancet (London, England).
2020;396(10257):1125-8.

21.  Selvarajah S, Corona Maioli S, Deivanayagam TA, de Morais Sato P,
Devakumar D, Kim SS, et al. Racism, xenophobia, and discrimination:
mapping pathways to health outcomes. Lancet (London, England).
2022;400(10368):2109-24.

22. Erves JC, Mayo-Gamble TL, Malin-Fair A, Boyer A, Joosten Y, Vaughn
YC, et al. Needs, Priorities, and Recommendations for Engaging
Underrepresented Populations in Clinical Research: A Community
Perspective. J Community Health. 2017;42(3):472-80.

23. Pagano IS, Gotay CC. Ethnic differential item functioning in the
assessment of quality of life in cancer patients. Health and quality of life
outcomes. 2005;3:60.

24. Calvert MJ, Cruz Rivera S, Retzer A, Hughes SE, Campbell L, Molony-
Oates B, et al. Patient reported outcome assessment must be inclusive and
equitable. Nature Medicine. 2022;28(6):1120-4.

25. GOV.UK. UK Population by Ethnicity 2022 [Available from:
https://www.ethnicity-facts-figures.service.gov.uk/uk-population-by-
ethnicity/national-and-regional-populations/regional-ethnic-diversity/latest.
26. Office for National Statistics. Census 2001 [Available from:
https://www.ons.gov.uk/census/2001censusandearlier.

27. NHS Data Model and Dictionary [updated 23 June 2023. Available
from: https://www.datadictionary.nhs.uk/data_elements/ethnic_category.html.
28. Flanagin A, Frey T, Christiansen SL, Committee AMoS. Updated
Guidance on the Reporting of Race and Ethnicity in Medical and Science
Journals. JAMA. 2021;326(7):621-7.

29. Sheikh J, Allotey J, Kew T, Fernandez-Félix BM, Zamora J, Khalil A, et
al. Effects of race and ethnicity on perinatal outcomes in high-income and
upper-middle-income countries: an individual participant data meta-analysis of
2 198 655 pregnancies. Lancet (London, England). 2022;400(10368):2049-
62.

30. Shweikh Y, Ko F, Chan MP, Patel PJ, Muthy Z, Khaw PT, et al.
Measures of socioeconomic status and self-reported glaucoma in the U.K.
Biobank cohort. Eye (Lond). 2015;29(10):1360-7.

31.  Flynn TN, Louviere JJ, Peters TJ, Coast J. Best-worst scaling: What it
can do for health care research and how to do it. Journal of Health Economics.
2007;26(1):171-89.

32. Louviere JJ, Flynn TN, Marley AAJ. Best-Worst Scaling: Theory,
Methods and Applications. Cambridge: Cambridge University Press; 2015.
33.  Louviere JJ, Flynn TN. Using best-worst scaling choice experiments to
measure public perceptions and preferences for healthcare reform in Australia.
Patient. 2010;3(4):275-83.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


about:blank
about:blank
about:blank
about:blank
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

34. Safitri A, Konstantakopoulou E, Hu K, Gazzard G. Treatment
expectations in glaucoma: what matters most to patients? Eye (Lond). 2023:1-
9.

35. Marley AAJ, Louviere JJ, Flynn TN. The BWS object case. Best-Worst
Scaling: Theory, Methods and Applications. Cambridge: Cambridge University
Press; 2015. p. 14-55.

36. Anderson LR, Mellor JM. Predicting health behaviors with an
experimental measure of risk preference. J Health Econ. 2008;27(5):1260-74.
37. Thompson SK. Sample Size for Estimating Multinomial Proportions.
The American Statistician. 1987;41(1):42-6.

38. Benassi M, Garofalo S, Ambrosini F, Sant’/Angelo RP, Raggini R, De
Paoli G, et al. Using Two-Step Cluster Analysis and Latent Class Cluster
Analysis to Classify the Cognitive Heterogeneity of Cross-Diagnostic
Psychiatric Inpatients. Frontiers in Psychology. 2020;11.

39. Allen DN, Goldstein G. Cluster analysis in neuropsychological research:
Springer; 2013.

40.  Office for National Statistics. Ethnic group, national identity and religion
2021 [Available from:
https://www.ons.gov.uk/methodology/classificationsandstandards/measuring
equality/ethnicgroupnationalidentityandreligion.

41. LuC, AhmedR, Lamri A, Anand SS. Use of race, ethnicity, and ancestry
data in health research. PLOS Glob Public Health. 2022;2(9):e0001060.

42. Bécares L, Kapadia D, Nazroo J. Neglect of older ethnic minority people
in UK research and policy. Bmj. 2020;368:m212.

43. Fry A, Littlejohns TJ, Sudlow C, Doherty N, Adamska L, Sprosen T, et
al. Comparison of Sociodemographic and Health-Related Characteristics of
UK Biobank Participants With Those of the General Population. Am J
Epidemiol. 2017;186(9):1026-34.

44.  Flynn TN. Valuing citizen and patient preferences in health: recent
developments in three types of best-worst scaling. Expert Rev Pharmacoecon
Outcomes Res. 2010;10(3):259-67.

45, Le JT, Mohanty K, Bicket AK, Tarver ME, Eydelman MB, Li T.
Identifying outcomes that are important to patients with ocular hypertension or
primary open-angle glaucoma: a qualitative interview study. Ophthalmology
Glaucoma. 2019;2(6):374-82.

46. Bicket AK, Le JT, Yorkgitis C, Li T. Priorities and Treatment Preferences
among Surgery-Naive Patients with Moderate to Severe Open-Angle
Glaucoma. Ophthalmol Glaucoma. 2020;3(5):377-83.

47. Le JT, Bicket AK, Janssen EM, Grover D, Radhakrishnan S, Vold S, et
al. Prioritizing Outcome Preferences in Patients with Ocular Hypertension and
Open-Angle Glaucoma Using Best-Worst Scaling. Ophthalmol Glaucoma.
2019;2(6):367-73.

48. Rabiolo A, Barton K, McNaught Al. Patient-reported outcome measures
should not be the primary outcome in glaucoma clinical trials of disease
modification. The British journal of ophthalmology. 2023;107(1):3-5.

49, Dempster M, McCorry NK, Donnelly M, Barton K, Azuara-Blanco A.
Individualisation of glaucoma quality of life measures: a way forward? The
British journal of ophthalmology. 2019;103(3):293-5.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 31

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


about:blank
about:blank
http://bmjopen.bmj.com/

Page 27 of 31

oNOYTULT D WN =

BMJ Open

50. Ruta DA, Garratt AM, Leng M, Russell IT, MacDonald LM. A new
approach to the measurement of quality of life. The Patient-Generated Index.
Med Care. 1994;32(11):1109-26.

51. O'Boyle CA. The Schedule for the Evaluation of Individual Quality of
Life (SEIQoL): The Concept of Quality of Life in Clinical Research.
International Journal of Mental Health. 1994;23(3):3-23.

52. Bicket AK, Le JT, Azuara-Blanco A, Gazzard G, Wormald R, Bunce C,
et al. Minimally Invasive Glaucoma Surgical Techniques for Open-Angle
Glaucoma: An Overview of Cochrane Systematic Reviews and Network Meta-
analysis. JAMA Ophthalmol. 2021;139(9):983-9.

53. Hu K, Shah A, Virgili G, Bunce C, Gazzard G. Ab interno trabecular
bypass surgery with Trabectome for open-angle glaucoma. Cochrane
Database Syst Rev. 2021;2(2):Cd011693.

54. Gazzard G, Konstantakopoulou E, Garway-Heath D, Garg A,
Vickerstaff V, Hunter R, et al. Selective laser trabeculoplasty versus eye drops
for first-line treatment of ocular hypertension and glaucoma (LiGHT): a
multicentre randomised controlled trial. Lancet (London, England).
2019;393(10180):1505-16.

55.  Friedman DS, Okeke CO, Jampel HD, Ying GS, Plyler RJ, Jiang Y, et
al. Risk factors for poor adherence to eyedrops in electronically monitored
patients with glaucoma. Ophthalmology. 2009;116(6):1097-105.

56. Asiri R, Todd A, Robinson-Barella A, Husband A. Ethnic disparities in
medication adherence? A systematic review examining the association
between ethnicity and antidiabetic medication adherence. PL0oS One.
2023;18(2):e0271650.

57.  Patrick DL, Erickson P. Health status and health policy: quality of life in
health care evaluation and resource allocation. 1993.

58. Jones L, Garway-Heath DF, Azuara-Blanco A, Crabb DP. Are Patient
Self-Reported Outcome Measures Sensitive Enough to Be Used as End Points
in Clinical Trials?: Evidence from the United Kingdom Glaucoma Treatment
Study. Ophthalmology. 2019;126(5):682-9.

59. King AJ, Hudson J, Fernie G, Kernohan A, Azuara-Blanco A, Burr J, et
al. Primary trabeculectomy for advanced glaucoma: pragmatic multicentre
randomised controlled trial (TAGS). BMJ. 2021;373:n1014.

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

oNOYULT D WN =

BMJ Open

3556 patients assessed for eligibility

3021 did not meet the inclusion
criteria

535 patients invited

511 patients participated

24 declined to participate
15 did not give a reason

4 did not hawe time to
participate

3 disliked or were confused by
the questionnaire

2 did not want to participate in
research

Figure 1. Flowchart. Number of individuals at each stage of the study.
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e

45 Figure 2. A. Graph of Most (x) versus 1/(least) (y) for aggregate 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

49 variances (VAR) estimated from individual BWS scores. Higher values on the

50 variance scale mean more choice consistency, with lower values meaning less

51 consistency. C. Histograms of individual BWS scores. These suggest
heterogeneous responses, confirming the need to perform cluster analysis.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold


http://bmjopen.bmj.com/

oNOYULT D WN =

BMJ Open

Cluster Comparison
1 m2 m3 m4
1
—
Vision *’
1
Intraocular + ]
Pressure T—_
1 |
Being +
Independent = | -
[
Drop o
freedom
I
One-time =
treatment —= -
Treatment : l |
that does
not change + T
Avoid side !
effects from
eye drops i |
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
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). Interquartile range is shown by whiskers (for clusters) and
box (for entire cohort).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 30 of 31

'saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug

e

I


http://bmjopen.bmj.com/

Page 31 of 31

oNOYTULT D WN =

BMJ Open

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Page
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Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or 1
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 4-5
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4 Present key elements of study design early in the paper 5-11
Setting 5 Describe the setting, locations, and relevant dates, including periods of 5
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 5
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 6-9
confounders, and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 5-9
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 5-9
Study size 10 Explain how the study size was arrived at 10
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 6-9
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 10-
confounding 11
(b) Describe any methods used to examine subgroups and interactions 10-
11
(c) Explain how missing data were addressed 11
(d) If applicable, describe analytical methods taking account of sampling N/A
strategy
(e) Describe any sensitivity analyses 11
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 11

potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
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(b) Give reasons for non-participation at each stage 11
(c) Consider use of a flow diagram 11
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, 7-8
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of | 11
interest
Outcome data 15%* Report numbers of outcome events or summary measures 12
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 13-
estimates and their precision (eg, 95% confidence interval). Make clear 15
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were N/A
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | N/A
risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 13-
and sensitivity analyses 15
Discussion
Key results 18 Summarise key results with reference to study objectives 16
Limitations 19 Discuss limitations of the study, taking into account sources of potential 17
bias or imprecision. Discuss both direction and magnitude of any
potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, 18-
limitations, multiplicity of analyses, results from similar studies, and 19
other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 16-
17
Other information
Funding 22 Give the source of funding and the role of the funders for the present 21

study and, if applicable, for the original study on which the present
article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
available at www.strobe-statement.org.
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