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This review article systematically reviews the use of Patient Reported Outcome Measures (PROMs) in Vitreoretinal surgery, with the
aim of recommending a preferred PROM-tool for use in clinical practice. Vitreoretinal surgery lags behind other ophthalmic
subspecialties in the adoption of PROMs as a core outcome measure of success post-operatively. Current outcomes rely heavily on
post-operative Best Corrected Visual Acuity (BCVA) and anatomical success on imaging modalities such as Ocular Coherence
Tomography (OCT), despite the link between each of these measures and patient satisfaction being uncertain. We systematically
reviewed the available literature in March 2021, in accordance with PRISMA guidelines, searching six databases: MEDLINE, EMBASE,
Web of Science, APA PsycINFO, SCOPUS and Cochrane Library. Critical appraisal of PROM-tools was facilitated using the COnsensus-
based Standards for the selection of health Measurement INstruments (COSMIN) risk of bias checklist. We identified 14 eligible
original research papers that used PROMs as a primary or secondary outcome of success post-operatively in patients having
undergone vitreoretinal surgery. Eight different generic and vision-related PROM-tools were identified as being used in vitreoretinal
studies, none of which were vitreoretinal-disease-specific. Our review article considers whether generic-health PROMs (e.g., EQ5D)
or vision-related PROMs (e.g. NEI VFQ-25) are precise or responsive enough following vitreoretinal surgery to have a meaningful
impact on clinical or research practice. We also consider the importance of standardisation of clinical outcomes in vitreoretinal
clinical trials.

Eye (2023) 37:391–401; https://doi.org/10.1038/s41433-022-02073-8

INTRODUCTION
Patient reported outcome measures (PROMs) are a key part of
how healthcare is funded, provided, and managed. It represents a
paradigm-shift in placing the patient at the centre of their care, as
patients are best placed to judge how effective their treatment is
for them [1]. PROM-tools are a series of standardised and validated
questions to gain patient’s perspective of their own health. The
purpose of PROMs is to obtain patients’ own assessment of their
health and health-related quality of life (HR-QOL). The responses
can be gathered by clinicians to influence decision-making in
healthcare [2].
PROM development is difficult; the questions chosen must

discriminate between clinically distinct groups, be responsive
enough to detect clinically important changes over time,
demonstrate test-retest validity; all whilst being short enough to
administer in a busy clinical environment [3]. The three main
psychometric concepts used for item development in PROMs
include classic test theory (CTT) [4], item response theory (IRT) [5];
and Rasch measurement theory (RMT) [6]. In essence, QOL
instruments are assessed for validity (the concept to be measured
is assessed by the instrument), reliability (any significant results
obtained are repeatable) and responsiveness (captures clinically
useful changes over a period of time). Robust psychometric
testing of a questionnaire is always required in the target
population and in a new cultural setting [7, 8].

PROMs can be generic or disease-specific. Generic PROMs
measure general health so that changes in health can be
compared across different patients, conditions and population
groups. These generic instruments measure health in terms of the
ability to function or enjoy life. The most common of these include
the EuroQol Five Dimensions questionnaire (EQ-5D) [9] or Short-
Form 36 (SF-36) [10]. These generic PROMs can yield a health
utility score, often on a scale of 0–1, whereby one represents
perfect health and 0 is equivalent to death. Scores can be used to
calculate Quality Adjusted Life Years (QALYs) [1].
Generic PROMs are useful in comparisons across diseases and

populations, while disease-specific PROMs are usually more
sensitive to clinically meaningful changes in disease-related
characteristics. Both generic and disease-specific PROMs are
recommended to be used in conjunction [11]. No single
instrument is the ‘gold standard’ for measuring patient status,
each measure different dimensions of health, use different levels
of scoring and reference different time periods [12]. In Ophthal-
mology, various PROM-tools have been used to measure HR-QOL
as well as Vision-Related Quality of Life (VR-QOL) [13].
Vitreoretinal surgery, as defined by BEAVRS, [14] (British & Eire

Association of Vitreoretinal Surgeons) is the subspecialty of
ophthalmic surgery treating diseases of the vitreous and retina.
Vitreoretinal surgery can be extremely effective at restoring vision,
but clinical outcomes can be unpredictable and the surgery itself

Received: 3 November 2021 Revised: 8 April 2022 Accepted: 19 April 2022
Published online: 12 May 2022

1Department of Eye and Visual Science, University of Liverpool, Merseyside, UK. 2Department of Ophthalmology, St Paul’s Eye Unit, Royal Liverpool University Hospital,
Merseyside, UK. 3Sunderland Eye Infirmary, Sunderland, UK. 4Bioscience Institute, Newcastle University, Newcastle Upon Tyne, UK. ✉email: sandinha@imapmail.org

www.nature.com/eye

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-022-02073-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-022-02073-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-022-02073-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-022-02073-8&domain=pdf
http://orcid.org/0000-0002-8762-6828
http://orcid.org/0000-0002-8762-6828
http://orcid.org/0000-0002-8762-6828
http://orcid.org/0000-0002-8762-6828
http://orcid.org/0000-0002-8762-6828
http://orcid.org/0000-0001-5669-7159
http://orcid.org/0000-0001-5669-7159
http://orcid.org/0000-0001-5669-7159
http://orcid.org/0000-0001-5669-7159
http://orcid.org/0000-0001-5669-7159
http://orcid.org/0000-0002-3459-050X
http://orcid.org/0000-0002-3459-050X
http://orcid.org/0000-0002-3459-050X
http://orcid.org/0000-0002-3459-050X
http://orcid.org/0000-0002-3459-050X
http://orcid.org/0000-0001-8734-3089
http://orcid.org/0000-0001-8734-3089
http://orcid.org/0000-0001-8734-3089
http://orcid.org/0000-0001-8734-3089
http://orcid.org/0000-0001-8734-3089
https://doi.org/10.1038/s41433-022-02073-8
mailto:sandinha@imapmail.org
www.nature.com/eye


is not without risks and side effects. Important decisions need to
be made by patients and their clinicians when deciding on
treatments. The correct decision for one patient may be radically
different from another highlighting the importance of patient-
centred care.
Current practices which guide surgical treatments rely on

objective measurements of visual acuity and anatomical features,
for example, on Ocular Coherence Tomography (OCT). It is widely
recognised that these outcomes do not always correlate well with
patient satisfaction [3, 15, 16]. PROMs in everyday practice have
the ability to narrow the gap between the clinician’s and patient’s
view and help tailor treatment plans to meet the patient’s
preferences and needs’ [17]. PROMs also have an important and
growing role in clinical trials and research; a number of health
agencies, such as the National Institute for Health and Care
Excellence advocate the use of PROMs to demonstrate the cost-
effectiveness of new drugs or treatments [1].
This review article aims to identify and critically evaluate PROMs

used in Vitreoretinal surgery. The authors consider the imple-
mentation of any identified PROM-tools and to outline any
difficulties with their use.

METHODS
A systematic review of the literature was performed on multiple
databases; MEDLINE, EMBASE, Web of Science, APA PsycINFO,
SCOPUS and Cochrane Library, without restrictions on publication
date but limited to the English language only (as resources to
ensure robust translation to address cross-culturally validity issues
were not available). A snowballing citation search was subse-
quently performed and supplemented by a search of the grey
literature. The initial search was carried out in February 2021 and
then updated in March 2021. The search was completed in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) guidelines, and followed a
thorough search, with relevant MeSH terms, on all six databases
(see Supplementary Information).
Deduplicated citations were exported to Covidence (Covidence

systematic review software, Veritas Health Innovation, Melbourne,
Australia), where title and abstract screening was completed by
two researchers, (AY and AD). Any conflicts were discussed with a
third reviewer (TS) to reach a consensus. The full-text articles were
imported to Covidence for full-text screening. The researchers
employed the strict inclusion and exclusion criteria as summarised

in Table 1. Published conference abstracts were excluded in this
systematic review.
Abstracts were reviewed independently by two researchers (AY,

AD) to determine the eligibility based on the inclusion and
exclusion criteria outlined in Table 1. Any conflicts were discussed
individually to reach a consensus, with intervention of a third
reviewer (TS) if still not resolved. The full papers were then
obtained and imported onto Covidence for full-text screening and
data extraction. Full text articles that did not meet the inclusion
criteria were excluded (see Supplementary Information). The
researchers used an agreed data extraction template, focussing
on instrument description and measurement properties (Table 2).
Data was extracted on details regarding study type, population
size and PROM-specific details (PROM instruments used, concepts,
scoring, response, mode and timepoints PROMs administered,
etc.). Different versions of the same instrument reported in
different publications were counted as one (i.e., language
adapted). If major modifications were made, they were classed
as a different instrument.
Two reviewers (AY, AD) completed the quality assessment, and

the results are summarised in Table 3. The COnsensus-based
Standards for the selection of health Measurement INstruments
(COSMIN) Risk of Bias checklist [18–20] was used to assess the
individual measurement properties and then consequently the
overall methodological quality. This tool was designed to critically
appraise studies evaluating the use of PROMs and their
assessment in a systematic review, and therefore used in this
review. Items on the checklist included ten domains; PROM
development, content validity, structural validity, internal consis-
tency, cross-cultural validity, reliability, measurement error,
criterion validity, hypothesis testing for construct validity and
responsiveness (see Supplementary Information for further
explanation of domains). The checklist rates items based on a
4-point scale; “very good”, “adequate”, “doubtful” or “inadequate”.
The overall quality of a study was determined by the mean score
attributing 4 points for “very good”, 3 for “adequate”, 2 for
“doubtful” and 1 for “inadequate”. Some fields were not applicable
to the PROM-tool in question and are recorded in grey shading in
Table 3.

RESULTS
The combined database and grey literature search and yielded a
total of 1313 citations, with 358 duplications removed. Exact

Table 1. Inclusion and Exclusion criteria for studies based on the Population, Intervention, Comparison, Outcome (PICO) research strategy.

Characteristic Inclusion criteria Exclusion criteria

Population Adults who have had vitreoretinal surgery for one of the following
indications: retinal detachment, diabetic retinopathy, macular hole,
epiretinal membrane
VR patients only above 18 years of age

Paediatric patients

Intervention Articles describing PROMs used to assess vision-related or health-
related quality of life post vitreoretinal surgery. Patients undergoing
first vitreoretinal surgery or those having had a history of multiple
previous surgeries.
Articles describing both generic and disease-specific measures will be
included.

Not vitreoretinal surgery described in study
Studies describing vitreoretinal surgery combined
with another type of surgery

Comparison Prospective study designs N/A

Outcome Studies describing using PROMs to assess quality of life post-
vitreoretinal surgery population and describe contexts in which
PROMs were used, administration methods of PROMs, assessed or
stated validity and reliability of PROMs

Studies describing impact of vision problem without
an objective to measure vision-related quality of life

Study type Prospective study designs Retrospective study designs
Editorials and reviews

Other Full text Only
English Language Only

No full text available
Article not in the English Language
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Table 3. Quality assessment of the methodological quality of studies using the COSMIN Risk of Bias Checklist.

D1 PROM Development, D2 Content validity,D3 Structural validity, D4 Internal consistency, D5 Cross-cultural validity, D6 Reliability, D7 Measurement error, D8
Criterion validity, D9 Hypothesis testing for construct validity, D10 Responsiveness.
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numbers of each screening stage can be found in Fig. 1. Two
reviewers (AY, AD) independently screened 955 article abstracts
against the clearly defined eligibility criteria (Table 1). Where
abstracts alone were insufficient to determine eligibility, full texts
were obtained resulting in 34 full-text articles. 60% (n= 12) of the
full text research articles were excluded since the intervention
described in the studies included combined VR surgery, most
commonly cataract surgery with VR surgery. Full texts articles
excluded, with reason are included in Appendix 1. A total of
14 studies were included for qualitative synthesis and reviewed for
data extraction and quality assessment, presented in Table 2 and
Table 3, respectively.
Of the 14 eligible studies included in out review, eight different

PROM-tools were identified as being used to evaluate HR-QOL or

VR-QOL in patients after vitreoretinal surgery. No VR-specific
PROM-tools were found. The majority of studies focused on RD
(n= 8), with fewer studies in ERM (n= 3), MH (n= 2) and
vitrectomy for diabetic retinopathy (n= 1). More than one
different PROM tools were used in 21% (n= 3) of the studies.
Vision-specific instruments were the most commonly used
measure, with the National Eye Institute Visual Function
Questionanire-25 (NEI VFQ-25) identified as the most widely used
tool (n= 8). One study reports the use of the NEI VFQ-13 [21], a
modified version of the NEI VFQ-25. The Chinese Version Low-
Vision Quality of Life Questionnaire (CVLQOL) was another VR-QOL
measure (n= 1).
Generic PROM-tools measuring HR-QOL included the SF-36

(n= 3), Hospital Anxiety and Depression Scale (HADS) (n= 2), EQ-

Fig. 1 PRISMA Diagram; Flowchart of Study Identification and Selection. (PROMs: Patient Reported Outcome Measures).
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5D (n= 1), Diabetic-Specific Quality of Life Scale (DSQL) (n= 1),
and Subjective QoL Assessment Questionnaire (n= 1).
PROM instruments that had be translated for use in their

respective populations (n= 7), reported reliably translated and
validated versions of the instrument. Table 2 summarises the
characteristics of the instruments identified in this systematic
review.

Vision-related instruments
The NEI VFQ-25 was the most commonly used PROM of all the
studies. Developed from a multi-condition focus group process in
the USA, it has been adopted internationally and translated to
various languages including, French, German, Italian, Spanish,
Chinese, Greek and Portuguese [22]. This review identified its use
translated from its original language into four different languages:
Dutch, German, Japanese and Chinese. The NEI VFQ-25 has also
been validated to measure QOL across many ocular diseases [23],
such as age-related macular degeneration [24], glaucoma [25] and
cataract [26]. This review found the NEI-VFQ-25 was used for
studies in RD (n= 4), MH (n= 2), and ERM (n= 2).
A short version NEI VFQ-13 was used by Potic et al. to measure

VR-QOL in patients requiring surgery for RD in a prospective
cohort study [21]. The study validated it’s modified PROM using
Rasch analysis [27]. The shortened version included seven items of
the short version of the visual function scale (SVFVS) and six items
of the short version of the socioeconomic scale (SVSES), with same
scales used as the original NEI VFQ-25.
The Chinese Version Low-Vision Quality of Life questionnaire

(CVLQOL) developed by Zou et al. assessed the multidimensional
VR-QOL of patients with retinal detachment [28]. This included 25
closed-ended visual functioning items classified into four sub-
scales, graded on an ordinal scale from five (no problems due to
vision) to one (great difficulties due to vision). The four subscales
included: (1) general vision and lighting, (2) mobility, (3)
psychological adjustment and (4) reading, fine work and activities
of daily living.

Generic instruments
Our review identified three studies which implemented the SF-36
PROM-tool in vitreoretinal disease. The SF-36 contains 11 items in
six domains, including general health and symptoms, role
limitations, social functioning, vitality, and mental health. Two
studies used the Hospital Anxiety and Depression Scale (HADS),
which covers emotional well-being. We found one study which
used the EQ-5D, which includes five questions on mobility, self-
care, usual activities, anxiety/depression, and pain/discomfort. The
scores for each question can be translated to an overall utility
state, based on published value sets validated for each country
[29]. It has been widely used as a HR-QOL measure since its
inception almost three decades ago by the EuroQol Group.
The Diabetic-Specific Quality of Life Scale (DSQL) has been

identified as an appropriate diabetic-specific tool, measuring the
physical, psychological, and social impacts of diabetic disease on
an individual’s health. Although validated in a type-1 diabetic-
specific population in Germany [30], Yu et al. [31] found the DSQL
to correlate with improved summary SF-36 scores after surgical
intervention for diabetic retinopathy but acknowledge its’
sensitivity to symptomatic changes in diabetic retinopathy is yet
be verified.
Koriyama et al. [32] developed their own subjective assessment

questionnaire which they implemented in their cohort of patients
undergoing scleral buckling for retinal detachment. Quality of Life
assessment was a secondary outcome in this study. The authors of
this review could not find prior published work attesting to its
development or validation and consequently found their ques-
tionnaire had inadequate methodological quality according to the
COSMIN Risk of Bias criteria checklist used in this review.

All of the generic instruments identified were not developed for
ocular disease and thus not validated for the common indications
of VR surgery but have been validated against classical test theory.

Mode and timepoints of administration
Across all studies, questionnaires were either self-completed on
paper (n= 7) or the questions were interview-administered (n=
2). Yu et al. [31] performed a mixed mode of either questionnaires
sent by post, or interviews conducted over the phone depending
on patient preference. Four studies did not report mode of
administration.
Timepoints of questionnaires varied across all studies, most

commonly completed at baseline/preoperatively and at least once
post-operatively. Four studies did not complete a pre-operative/
baseline assessment of quality of life, all of which were for RD
surgery. All authors cited this was due to the rapid-onset nature
and urgent need for treatment.
Zou et al. [28] had the longest duration to follow up (three

years) measured once pre-operatively and repeated three times
post-operatively, at three months, one year, and three years after
retinal detachment surgery. One study asked patients to complete
the questionnaire two years post-operatively and five studies
1-year post-operatively.
Across all studies, PROM instruments were administered at a

maximum of three different timepoints post-intervention; once
(n= 8), twice (n= 3) and three times (n= 3). The most measured
timepoint was three months post-operatively (n= 8) followed by
at both 6 and 12 months (n= 6).

Risk of bias across studies
The COSMIN Risk of Bias checklist [18] was developed through an
international Delphi study consensus to facilitate critical appraisal
of patient-reported outcome measure-tools (PROM-tools) and
enable the selection of high-quality instruments for a specific
purpose. The validated and standardised nature of this tool
explains its increasing use in systematic reviews of PROMs [33].
Based on the COSMIN criteria and 4-point rating scale (outlined

in Table 3), no studies were deemed of overall “very good”
methodology according to their individual domains. The reliability
of only two studies were deemed adequate [28, 34], and the
measurement error was ‘very good’ in two studies [35, 36].
Content validity could only be rated in five of the 14 studies, as
most failed to comment on patients’ perspective of the
comprehensibility and relevance of the instrument. However,
even these studies failed to assess content validity. Generally, as
most studies did not report the patient burden of PROMs to their
patient populations, this systematic review found little evidence
on the acceptability of PROMs for vitreoretinal patients under-
going surgery.
The measurement of structural validity of studies included

queries regarding the developmental model of the instrument
(Rasch, CTT, IRT), appropriateness of the model to the research
question, and if the sample size was adequate. Assessment could
not be made for structural validity in 57% (n= 8) of the studies,
either because it was not reported, or most commonly due to the
small sample size. Almost all studies recognised their small
statistical power as a limitation to ascertain significant differences.
The quality of PROM development was adequate in only one

study (Potic et al., 2021) [21], as the authors describe the use and
validation of their modified version of the NEI VFQ-25.
This was the only study of the identified articles that used a

modified version of an existing PROM tool; therefore this was the
only study which considered validation of their PROM tool (NEI
VFQ-13) in their article.
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DISCUSSION
This review aimed to identify PROMs assessing QOL in VR surgery,
evaluate how they are administered and recommend, if possible,
suitable PROM-tools for routine clinical use in patients undergoing
VR surgery.

Context and characteristics of PROMs
Across 14 eligible studies, eight PROMs were identified: three
vision-related, five generic items, but no PROMs were VR-specific.
The most common instrument to quantitatively assess VR-QOL
was the NEI-VFQ-25.
Although, generic PROM-tools have a number of advantages,

they may lack sensitivity in ocular disease [37]. Measuring vision-
related QOL (VR-QOL) provides a greater indication on the effect
of the ocular disease or treatment on a patient’s overall quality of
life. This review found that vision-related PROMs are more
responsive to changes in health and better correlate with other
clinical parameters, compared with generic PROMs. Okamoto et al.
[35] showed a significant correlation of post-operative NEI VFQ-25
scores with the severity of metamorphopsia and best corrected
visual acuity (BCVA) for epiretinal membranes. Similarly, Ng et al.
[38] shows NEI VFQ-25 scores positively correlating with
metamorphopsia, BCVA, colour vision and stereopsis in patients
with RD surgery. A positive correlation was also seen with the NEI
VFQ-13 scores and BCVA by Potic et al. [21]. Contrastingly, a
negative correlation between NEI VFQ-25 scores with metamor-
phopsia was found by Lina et al. [39] in patients who underwent
RD surgery.
Though most of the generic PROMs showed a continually

improved score of quality in life of patients after surgery at
different timepoints, they either did not measure or prove
statistical correlation with vision-specific clinical parameters.
Generic PROMs have the advantages of allowing comparison
across populations, and for the calculation of QALYs, but lack
sensitivity versus disease-specific questionnaires. BCVA is accepted
as a major determinant of VR-QOL and ophthalmologists use it as
one of the most essential clinical parameters to evaluate success
of vitreoretinal surgery [40, 41]. The studies in this review most
commonly measured vision as clinical indication of progress after
intervention, however BCVA alone is insufficient to explaining
many aspects of visual function [42]. Though not considered
specifically in this review, a number of previous works have
proposed that it is best corrected visual acuity (BCVA) in either the
better-seeing eye(BSE), or indeed worse-seeing eye(WSE), that
more closely correlates with QOL [43].
It is also important to note that ocular dominance was not

assessed in any of the studies which is important as it can be a
major determinant of VR-QOL in uniocular diseases [44]. Many VR
conditions present uniocularly, and symptoms can vary based on
dominance with compensation of visual function by the fellow eye
[45].
Vitreoretinal surgery itself is complex and where interventions

such as epiretinal membrane peel, macular hole surgery or repair
of retinal detachments can significantly improve visual acuity,
other vision-related symptoms may be equally, if not more,
important to the patient. Ng et al. [38] described visual acuity itself
as being inadequate as an indicator of quality of life, but
considered the importance of also considering metamorphopsia,
aniseikonia and colour vision in patients who had undergone
retinal detachment repair. Furthermore, in a prospective cohort
study, van de Put et al. [46] found that whilst the incidence of
metamorphopsia is high in patients after retinal detachment
surgery, the degree of metamorphopsia was often mild and may
not interfere with patient-reported QOL metrics to a significant
degree. Hence simply considering the presence or absence of
metamorphopsia may be too simplistic in the ideal PROM-tool for
vitreoretinal surgery.

Furthermore, a recent large prospective patient-cohort study
reported that the use of a metamorphopsia-specific patient
questionnaire, as compared to a generic symptom-based assess-
ment completed by the clinician, yielded more frequent reports of
metamorphopsia in vitreoretinal macular traction [47]. It also
concluded that the severity of metamorphopsia acts as a predictor
of VR-QOL. It could be postulated that inclusion of questions
specifically enquiring about symptoms of metamorphopsia in a
VR-specific PROM, which is absent in current PROM tools, is
important in predicting VR-QOL after VR surgery. It is therefore
likely that there are several specific VR-related clinical symptoms
that bear an impact on patient’s QOL after VR surgery [48–51],
suggesting the need for a VR-specific PROM-tool.
This systematic review reiterates the lack of research around

PROMs in VR surgery; no VR-specific PROM-tools were identified.
The majority of PROM studies were in RD surgery (n= 8) and
fewer studies in ERM (n= 2), MH (n= 2) and post-vitrectomy for
diabetic retinopathy (n= 1). The authors felt the more insidious
vitreoretinal pathologies, such as ERM and MH, for which surgery
is likely elective were severely under-represented in the literature
on PROMs. This is surprising as it is in these conditions where the
decision to proceed with surgery is less clear cut versus surgical
emergencies such as retinal detachment. Patient-reported out-
come measures are arguably more important in these conditions,
where a detailed consideration of patient’s disease burden,
psychosocial and functional impacts and expectations from
surgery must be considered.
In terms of constructs across all PROMs, the most measured was

general HR-QOL and the most common domain assessed was
emotional well-being. The most common instrument to quantita-
tively assess the VR-QOL was the NEI-VFQ-25. Although, based on
Rasch analysis, Pesudovs et al. [27] reported several fundamental
issues with this questionnaire. To remediate the problems
discovered, the authors created a short form NEI VFQ-13 with
two short forms; SFVFS and SFSES which Potic et al. [21] have
deemed the most suitable for RD, after producing the most
statistically robust results using this instrument. However, an even
shorter version is available, NEI VFQ-11, developed using IRT. This
was created and validated in Japan, with the researchers
describing a decrease in burden on patients due to the short
nature of the instrument [52].

Method and timepoints of administration
Patient acceptance and adherence is an important consideration
of the ideal PROM-tool, not least in a population who are likely to
suffer visual impairment. The mode of administration is a key
determinant of patient adherence and completion rate. The
studies in the review used paper-based methods most frequently,
however, electronic or online administration is reported to
increase patient adherence [53]. This also avoids manual data
entry which could be less time-consuming for clinicians and more
cost effective in the long term.
Seven of the 14 identified studies had questionnaires which

were self-administered by patients and therefore susceptible to
common method bias, a limitation recognised in all of these
studies. Common method bias describes a variation, even
upwardly biased in some cases, in responses caused by the
instrument rather than the actual predispositions of the respon-
dents [54]. Zou et al. [28], administered their PROM-questionnaire
through a clinician-directed interview. Despite this being delivered
by a skilled interviewer, who was not connected to the research
study, face-to face interviews carry with it the possibility of
interviewer bias [55].
There was little homogeneity regarding the timepoints of

questionnaire administration, inhibiting quantitative analysis
between studies. The most measured timepoint was 3 months
post-operatively (n= 8) followed by at both 6 and 12 months (n=
6). Eight of the studies in this review administered the
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questionnaire exclusively at or after 12 months post-operatively.
Smretschnig et al. [56] found that QOL generally improves in the 3
to 12 months’ postoperatively, possibly plateauing after this time
period. Van de Put et al. [46] report significantly higher QOL
composite scores 12 months after surgery for RD. Tracking patient
outcomes over time can help evaluate which post-operative
interventions are most effective and may facilitate modifying
interventions [57].
Overall, there is no consensus amongst researchers as to the

most appropriate timepoints of PROM administration. We feel
further work is needed in tracking QOL over time post-operatively
to recommend standardised outcome timepoints. Standardisation
between studies will permit higher-level evidence such as meta-
analysis to guide future resource allocation and best-practice
guidelines.

Choosing the ideal PROM-tool for vitreoretinal disease
The ideal PROM-tool is able to distinguish clinically useful changes
in ocular condition whilst being short and simple enough to
complete in a busy clinical environment. Inclusion of disease-
specific domains may allow the PROM-tool to be responsive-
enough to help guide and monitor treatments. Similarly, generic
PROM-tools such as those discussed earlier in this review can
allow the comparison of PROMs between different populations
and diseases and therefore be useful in calculating QALYs. This has
useful research implications and is particularly useful for clinical
trials and economic evaluation. In reality, it is likely therefore that a
combination of PROM-tools should be used.
Following COSMIN methodology, it is difficult to formulate a

recommendation on the most suitable PROM-tool for vitreoretinal
surgery. We have discussed methodological shortcomings and the
limited validation of the identified PROM-tools for a VR-specific
subset of conditions and patients. A large proportion of identified
studies did not disclose any statement on financial conflict of
interest (n= 4, 29%). Whilst it is acknowledged in these cases,
there may not have been a relevant disclosure to make, a short
statement clarifying this would reassure any critical appraiser.
Furthermore, a key element of PROMs are how well they are
accepted by patients, as ultimately patients must be willing and
able to relay their thoughts and opinions regarding their
condition. We feel it is essential that PROM studies include some
analysis of acceptability to patients and the ease of administration.
PROM-tools have the potential to bridge the gap between a
clinician’s and patient’s understanding of treatment success.
Ideally PROMs should therefore be co-developed by patients
and clinicians to ensure acceptability and ease of use. Choosing
the best PROM tool takes healthcare one step closer to discover
the patient voice in Ophthalmology [58].
There are a few limitations of this systematic review. We felt

quantitative analysis in terms of meta-analysis was unfeasible and
of limited value to the end-clinician, given, the significant
heterogeneity of PROM-tools used, their differing timepoints of
administration and often lack of baseline PROM-assessment prior
to undergoing vitreoretinal surgery. This literature search focused
on medical databases which included only peer-reviewed articles
and hence has the potential to miss relevant but possibly less
robust non-peer-reviewed literature. Our systematic review pro-
tocol was not pre-registered in a publicly available registry, which
in theory could introduce bias in the conduct and reporting of the
systematic review. Furthermore, an aim of this review was to
recommend a PROM tool for use in VR surgery, which could not be
done with confidence due to the lack of robust studies identified.
We found very few studies reporting data on acceptability or the
patient perspective on the relevance of PROMs in terms of clarity,
structure or ease of use. This data is valuable, particularly
considering this cohort of patients are likely to have visual
disturbance and therefore, a time-consuming and difficult
questionnaire would be logistically challenging to implement.

Greatest progress, in terms of developing and validating PROMs
and introducing standardised outcome measures into RCTs, has
been made in other Ophthalmic subspecialties such as in ‘Low
Vision’ and glaucoma [59], but vitreoretinal surgery, at present,
lags behind.

CONCLUSION
This review identified a general lack of research in PROMs for
vitreoretinal surgery, lagging behind a number of other ophthal-
mic subspecialties. Of the fourteen identified studies, no
vitreoretinal disease-specific PROM tools were identified. The
majority of studies used either generic PROM-tools such as EQ5D
or vision-related PROM-tools such as the NEI VFQ-25. We have
considered their applicability to a vitreoretinal cohort of patients
and feel these instruments would benefit from further psycho-
metric testing and standardised implementation across larger
clinical trials. A confident recommendation for a preferred PROM-
tool for use in vitreoretinal surgery could therefore not be made
due to the lack of robust studies in the current literature. There is a
need for further PROM-work in developing and validating
vitreoretinal-specific PROM tools. There is also a need for
standardisation of core outcomes for vitreoretinal surgery, of
which PROMs should be an integral part. This is essential to guide
future randomised-controlled trials in vitreoretinal surgery and
permit higher levels of evidence such as meta-analysis to inform
clinical best-practice.

SUMMARY

What was known before

● Vitreoretinal surgery can be extremely effective at restoring
vision, but clinical outcomes can be unpredictable, and these
outcomes do not always correlate well with patient satisfac-
tion.

● Patient reported outcome measures (PROMs) put the patient
at the centre of their care and are increasingly important to
justify the provision and funding of healthcare resources.

● Many ophthalmic subspecialties and medical specialties have
developed and validated disease-specific PROM-tools to guide
standardised core outcomes of success after treatment.

What this study adds

● This is the first systematic review to review the current
literature on the use of PROMs specifically in vitreoretinal
surgery.

● Vitreoretinal surgery lags behind other ophthalmic subspe-
cialties in the adoption of PROMs as a core outcome of success
after surgery. No vitreoretinal disease-specific PROM-tools
were identified.

● There was significant heterogeneity in the implementation of
generic and vision-specific PROM-tools; timepoints of admin-
istration and lack of baseline measurements inhibited
quantitative comparison across studies. Further work is
needed to develop and validate a robust vitreoretinal-
specific PROM-tool in an effort to standardise core outcome
sets for vitreoretinal surgery.
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