Vision-related
quality of life in
corneal graft
recipients

Abstract
Aims To assess the vision-related quality of
life of corneal transplant recipients using the
National Eye Institute Visual Function
Questionnaire-25 (NEI VFQ-25), and to
identify the socio-demographic factors that
associate with patients” self-assessment of
perceived visual function.

Methods Thirty patients who received
corneal transplants were included in this
prospective observational, cross-sectional
study. Socio-demographic and clinical data,
including age, sex, systemic health status,
employment status, visual acuity, reason of
corneal transplantation, laterality of corneal
graft, and follow-up period were collected.
NEI VFQ-25 was scored using Rasch analysis.
Subgroup analyses were also performed.
Results Age, sex, visual acuity, and health
status had no significant correlation or
association with the Rasch-transformed score.
Patients who received bilateral corneal grafts
were significantly less able socioemotionally
than those with unilateral graft. Patients who
became unemployed or retired after
transplantation were also significantly less
able in both visual functioning and
socioemotional status.

Conclusion Corneal transplant recipients
had a decreased vision-related quality of

life as demonstrated by the NEI VFQ-25.
Apart from anatomical success and

visual acuity, ophthalmologists should

also consider other aspects of visual
outcome. In particular, those who received
bilateral grafts require more attention.
Employment programmes should be part of
corneal transplantation rehabilitation planning,.
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Introduction

Corneal transplant is a vision-saving procedure
and is the most common type of human
transplant surgery.! A surgeon’s definition of
successful corneal transplantation is often based
on the postoperative anatomical outcome and
visual acuity. However, these criteria do not
necessarily correlate with the patient’s
performance of daily activities.> A patient’s
perception may be completely different. It has
been shown that disparities exist between
ophthalmologists and their patients in
estimating the benefit of treatment. The reason
is clinical examinations do not evaluate
patients’ subjective perception of their own
diseases.® The patients” expectations may not be
met, and they may still experience poor
functional outcome despite successful corneal
transplantion.”

To understand the patients’ situation and
need, it is also important to evaluate their
vision-related quality of life in addition to
standard clinical variables. A number of self-
reported questionnaires had been designed to
address this issue, one of which is the National
Eye Institute Visual Function Questionnaire-25
(NEI VFQ-25). The NEI VFQ-25 is a
questionnaire that was developed to evaluate
the vision-related quality of life of patients with
ocular diseases, and to test the psychometric
properties of diseases that cause vision loss.?
It has been widely used to study the quality
of life in patients with various ocular diseases,
including cataract,’ glaucoma,'? age-related
macular degeneration,11 diabetic retinopathy,l2
central or branch retinal vein occlusion,1314
retinal detachment,!® and Graves’
ophthalmopathy.'®

This study aimed to assess the vision-related
quality of life in corneal transplant recipients
using the NEI VFQ-25. It also aimed to
identify the socio-demographic factors that
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associate with the patients’ self-assessment of perceived
visual function.

Materials and methods

The authors obtained prior approval of the study
protocol from the Survey and Behavioural Research
Ethics Sub-Committee, Faculty of Medicine, The Chinese
University of Hong Kong, and the Ethics Committee of
Kowloon West Cluster, Hospital Authority, Hong Kong.
The study was conducted in accordance with the
Declaration of Helsinki. Informed consent was obtained
from all recruited patients.

Patient selection

This is a prospective, observational, cross-sectional study.
Corneal transplant recipients scheduled for consultation
sessions were recruited. Inclusion criteria were 18 years
old or above, recipients of corneal graft, minimum 1 year
of follow-up after corneal transplantation, absence of
other systemic or ocular diseases that could potentially
affect vision, and the patient being able to understand
and being willing to give informed consent to the study.
Eligible patients were asked to participate in a 10-min
questionnaire survey. The first 30 consecutive patients to
complete the questionnaire were included in the study.
All patients were ethnic Chinese.

Socio-demographic and clinical data collection

Socio-demographic data, including age, sex, systemic
health status, and employment status before and after
corneal transplant operation were collected. Clinical
data, including visual acuity, reason of corneal
transplantation, laterality of corneal graft, and follow-up
period were also collected.

For practical reasons, the visual acuity included in this
study was based on Snellen chart with roman numerals.
In our population, among people aged 55 years or above,
33.3% of men and 55.1% of women had no schooling or
had only attained pre-primary education.'” This lack of
formal education was attributed by the unavailability of
schools before and after the Second World War and the
relative poverty during that period.'® Hence, Snellen
chart with roman numerals had to be adopted because of
the inability of many patients to recognize the alphabets
on the ETDRS chart.

Questionnaire on vision-related quality of life

The Chinese version of the NEI VFQ-25 was used to
assess the vision-related quality of life in recruited
subjects. The Chinese version had been validated with its
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reliability established.'® It consists of a general health
rating question, and addresses a number of vision-
related subscales, including general vision, difficulty
with near and distance activities, limitations with
peripheral and colour vision, ocular pain, social
functioning, role limitations, dependency, and mental
health. Subjects were asked to rate the level of severity of
their difficulties in daily activities.

Statistical analysis

The NEI VFQ-25 was scored using Rasch analysis,
transforming the raw questionnaire data, which were
composed of nominal numeric values, into a continuous
scale. This enabled valid parametric statistical analysis of
the questionnaire’s output. The data were analysed
based on the Long-form Visual Functioning Scaleys
(LFVFSy5) and the Long-form Socioemotional Scaleys
(LFSESy5).1 Correlation between age and the score was
assessed using Pearson’s correlation. Association
between sex and the score was analysed using Student’s
t-test. In addition, patients were divided into two groups
based on visual acuity, namely those with Snellen vision
worse than 20/400 or those better than 20/400. The value
of 20/400 was chosen as this is the definition of legal
blindness based on World Health Organization criteria.?’
The difference in the scores obtained by these two groups
of subjects was assessed. Patients were also divided into
two groups according to their systemic health status. The
scores of patients with vs without systemic diseases were
compared. Likewise, the scores reported by patients who
received unilateral vs bilateral corneal grafts were
compared. The difference in the scores for employment
status was also determined.

The data were entered onto a Microsoft Excel
spreadsheet (Microsoft, Redmond, WA, USA) for
compilation. Conversion to Rasch scores was performed
by using specially designed Excel spreadsheets.!”
Subsequent analysis was performed using the Statistical
Package for the Social Sciences version 10.0 for Windows
software (SPSS, Inc., Chicago, IL, USA). Continuous data
were expressed in mean + SD. A P-value of <0.05 was
considered to be statistically significant.

Results
Patient demographics and clinical status

Thirty patients were recruited for the study. The average
age was 60 + 15 years (range, 24-83). The male to female
ratio was 15:15. Twenty-two had unilateral whereas
eight had bilateral corneal grafts. The mean duration of
follow-up since receiving the corneal graft was 10.4 + 6.7
years (range, 1-22). The visual acuity is better than



20/400 in 70% and worse than 20/400 in 30%. Further
breakdown of patient demographics is summarized in
Table 1.

Vision-related quality-of-life assessment

Table 2 shows the Rasch-transformed scores of the
NEI VFQ-25 based on LFVFESy5 and LFSES;s. Using
Rasch-transformed scores, age, sex, visual acuity, and
systemic health status had no significant correlation

Table 1 Patient demographics of the study group

Features Count

No. of patients 30

Mean age + SD (years) 60 £15 (range, 24-83)
Male: female ratio 15:15

Male: mean age +SD (years) 60 + 14 (range, 30-80)
Female: mean age *SD (years) 59 £17 (range, 24-83)

Systemic health status

With systemic diseases 15 (50%)
Without systemic diseases 15 (50%)
Unilateral : bilateral corneal grafts 22:8

Mean duration since
transplantation (years)

10.4+ 6.7 (range, 1-22)

1-5 8 (26.7%)
6-10 8 (26.7%)
11-15 5 (16.7%)
>15 9 (30%)

Employment status
Unchanged after transplantation
Became unemployed or
retired after transplantation

17 (56.7%)
13 (43.3%)

Percentages may not total up to 100 due to effect of rounding off.
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or association with the scores obtained (P> 0.05).

On the other hand, laterality of corneal graft had a
significant association with the score on the LFSES;s.
Patients who received bilateral corneal grafts were
significantly less able socioemotionally when compared
with those who had unilateral corneal graft (P <0.05).
In addition, employment status also had a significant
association with the scores on both the LFVFS,5

and the LFSESys. For both visual functioning and
socioemotional status, patients whose employment
status remained unchanged after corneal transplantation
were significantly more able when compared with
those who became unemployed or retired after their
operations (P <0.05).

Table 3 illustrates further analysis of the LFVFSy5
and LFSES,5 Rasch-transformed scores based on
laterality of the corneal graft and employment status.
When compared with those with unilateral corneal
graft, patients who received bilateral corneal grafts
were less able in all but the ‘frustrated” item. The
difference was significant in the ‘see how people
react to things’, ‘accomplish less’, and ‘limited’
items on the LFSES,5 (P <0.05).

Patients whose employment status remained
unchanged after corneal transplantation were more
able in all items than those who became unemployed
or retired. The difference was significant in the
‘eyesight’, ‘read ordinary print in newspapers’
and ‘read street signs or the names of stores” items
on the LFVFS,5 (P <0.05), and in the ‘visiting with
people in their homes, or at parties, or in restaurants’,
‘limited’, ‘stay home most of the time’, ‘much less
control’, ‘rely too much on what other people tell’,
‘need a lot of help’, and ‘do things that will embarrass’
items on the LFSES,s (P <0.05).

Table 2 The mean National Eye Institute Visual Function Questionnaire-25 (NEI VFQ-25) Rasch-transformed scores

LFVFS,5 items Rasch- LFSES,; items Rasch-
transformed transformed
score score

Eyesight 0.00£3.87  See how people react to things —0.25+£2.38

Read ordinary print in newspapers —0.48+2.83  Visiting with people in their homes, or at parties, 0.00£2.38
or in restaurants

See well close-up —1.37+£241  Accomplish less 0.84+2.26

Find something on a crowded shelf —029+235  Limited —-0.30+£2.29

Read street signs or the names of stores —0.28+£2.66  Stay home most of the time 0.35+2.03

Going down steps, stairs, or curbs in dim light —091+£2.61  Frustrated —-1.88+1.74

or at night

Notice objects off to the side while walking —045+2.41  Much less control —0.55+£2.14
Rely too much on what other people tell —0.36+1.84
Need a lot of help 0.03+1.99
Do things that will embarrass 0.15+£1.94

Abbreviations: LEVFSy5, Long-form Visual Functioning Scaleps; LFSES,5, Long-form Socioemotional Scales.

Data are presented as mean + SD.
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Table 3 The National Eye Institute Visual Function Questionnaire-25 (NEI VFQ-25) Rasch-transformed scores analysed based on

laterality of corneal graft and employment status

Items Unilateral Bilateral P-value Unemployed or Employment P-value
corneal  corneal retired after status
graft grafts operation unchanged
(n=22) (M=§) (n=13) (n=17)

LFVFSys
Eyesight —-0.10 026 086 1.74 —1.34 0.02
Read ordinary print in newspapers —0.88 1.01  0.07 1.08 —1.64 0.02
See well close-up —1.86 —-0.01 0.08 -1.07 —1.60 0.57
Find something on a crowded shelf —0.64 0.67 0.27 0.64 —1.00 0.07
Read street signs or the names of stores —0.61 0.62 024 0.93 -1.21 0.03
Going down steps, stairs, or curbs in dim light or at night -1.57 091  0.03 —0.66 -1.11 0.65
Notice objects off to the side while walking -1.10 1.35 0.05 0.44 —-1.12 0.09

LFSESj5
See how people react to things -1.01 1.84 0.02 0.03 - 047 0.58
Visiting with people in their homes, or at parties, or in restaurants ~ —0.47 146  0.08 112 -091 0.02
Accomplish less -1.20 0.14  0.05 —0.04 —1.46 0.08
Limited -0.73 0.86 0.04 0.90 -1.22 0.01
Stay home most of the time 0.09 127 0.31 1.67 -0.87 0.00
Frustrated -1.85 -198 0.83 -1.16 —247 0.12
Much less control -1.01 0.76  0.08 0.41 —1.58 0.02
Rely too much on what other people tell —0.53 0.06  0.50 0.63 —-1.20 0.02
Need a lot of help -0.15 040 054 1.23 —-0.83 0.02
Do things that will embarrass —0.08 0.59 045 1.73 —0.98 0.00

Abbreviations: LFVFS,5, Long-form Visual Functioning Scale;s; LFSES;5, Long-form Socioemotional Scaleps.

Discussion

Graft clarity and absence of complications, such as
rejection, minimal astigmatism, and good visual acuity,
had long been regarded as indicators of successful
corneal transplantation. However, patients are often
more concerned about their visual function and its
impact on their activities of daily living. It was until
the 1980s when ophthalmologists started to agree
that measuring visual acuity alone may not adequately
reflect visual function from the patients’ perspective.?!
Studies had shown that visual acuity was actually a
poor predictor of various aspects of visual function.?>%°
Other important aspects of visual function included
contrast sensitivity>*-32 or simply reading performance.
Because of this increase in interest in vision-related

33

quality of life as an outcome measure, a number
of questionnaires had been designed. The Medical
Outcomes Study Short Form-36 (SF-36)** is a multi-
purpose medical health survey containing 36 questions.
The questionnaire is easy to use and is considered
reliable. However, there is a weak correlation between
all SF-36 domains and visual acuity or visual field
impairment.?® The VF-14 is a reliable and valid measure
of functional impairment caused by cataract,? yet
visual field defect and colour vision were excluded.
The NEI VFQ-25 is easy to use, fully validated, and is
considered reliable.?® It has been translated into many
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languages and was applied to patients with various
ocular diseases. The original English version of
the NEI VFQ-25 consists of 1 general health rating
question and 11 vision-related domains, namely general
vision, ocular pain, near vision, distance vision, social
functioning, mental health, role difficulties, dependency,
driving difficulties, colour vision, and peripheral vision.
The validated Chinese version of the questionnaire
omitted the driving subscale as almost all Chinese
participants did not drive. Going out to watch movies,
plays or sporting events also had a high non-response
rate; these had been replaced with another question
regarding difficulty when watching and enjoying
television programmes. The five-level general health
rating was also substituted with the 0-10 rating scale
in the appendix.!8

Corneal transplant recipients had a decreased
vision-related quality of life as demonstrated by the
NEI VFQ-25. Studies had shown that depression was
common among adults with visual impairment.36-3”
This is of particular relevance to corneal graft recipients.
Although most patients with cataract or age-related
macular degeneration are the elderly, many corneal graft
recipients are young, fit adults who require corneal
transplantation for indications, such as trauma, keratitis,
or keratoconus.

Depression has adverse effects on a person’s work
performance,® interpersonal relationship,® and



general health.*0 Depression could also influence a
patient’s self-perception of the burden of eye disease
and treatment effectiveness.*! It is therefore important
to identify corneal graft recipients who are at risk of
developing depression given the availability of effective
treatment for the condition. The NEI VFQ-25 can act
as a useful tool to screen for such patients. Once they
are identified, strategies that target at teaching them
to cope with vision loss can be implemented to reduce
the impact on their daily functioning. In addition,
corneal graft recipients should receive proper
preoperative counselling so that they can formulate

a realistic expectation of the outcome following
corneal transplantation.

Systemic diseases and comorbidities may affect the
NEI VFQ-25 score.!* The subjects in our study were
divided into two groups based on their systemic
health status. The first group consisted of patients
with no systemic diseases and the second group patients
with any systemic diseases. Each group consisted of
15 patients. Reported systemic diseases in the study
group included hypertension, diabetes mellitus, heart
disease, chronic obstructive airway disease, gout,
epilepsy, and cervical spondylosis. There was no
significant difference between the scores obtained
by the two groups (P> 0.05). Furthermore, to reduce the
effect of co-existing ocular diseases on the NEI VFQ-25
score, we had excluded patients with other ocular
diseases from our study. These supported the analysis
that corneal transplant recipients had a decreased
vision-related quality of life.

When compared with those with unilateral corneal
grafts, patients who received bilateral corneal grafts
were found to be less able in their socioemotional
status as indicated by their Rasch-transformed scores
on the LFSESys. This suggested that more attention
should be put on patients who received bilateral
corneal grafts to ensure they could maintain as good
a socioemotional quality of life as possible. Patients
with bilateral corneal grafts may need more time to
adapt to their change. This pointed to their need for
enhanced preoperative counselling and postoperative
rehabilitation programmes.

Employment status also had an impact on the NEI
VFQ-25 score. Patients who became unemployed or
retired after corneal transplantation were significantly
less able in many items on both the LFVFSy5 and
the LFSES,s. We believe the relationship between
employment status and vision-related quality of life is
bidirectional. In other words, patients who remained
employed after their operations had a better quality of
life, and patients who had a better vision-related quality
of life were more readily available for employment.
We propose implementation of employment programmes
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as part of the rehabilitation planning for corneal
transplant recipients.

With advances in skills and the availability of
better instruments, surgical success in performing
corneal transplantation is increasing. In the same time,
vision-related quality of life of corneal graft recipients
deserves more attention from ophthalmologists as it
provides a more complete picture of patient satisfaction
and daily performance. Ophthalmologists should
provide proper preoperative counselling to candidates
of corneal transplantation. This allows them to formulate
a more realistic prediction of their postoperative
outcome so as to raise their vision-related quality of
life. A multidisciplinary approach should be adopted.
Apart from doctors, a rehabilitation team involving social
workers and psychologists would be of value as they
could assist patients in various activities of daily living
by arranging jobs and providing psychological and
social support.

Summary

What was known before

® Graft clarity and absence of complications, such as
rejection, minimal astigmatism, and good visual acuity,
had long been regarded as indicators of successful corneal
transplantation.

® Studies had shown that visual acuity was actually a poor
predictor of various aspects of visual function.

® Patients are often more concerned about their visual
function and its impact on their activities of daily living.

What this study adds

o Corneal transplant recipients had a decreased vision-
related quality of life as demonstrated by the NEI VFQ-25.

® Age, sex, visual acuity, and systemic health status had no
significant correlation or association with the NEI VFQ-25
score (P>0.05).

® Laterality of corneal graft and employment status had
a significant association with the NEI VFQ-25 score
(P<0.05).
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