Relationship
between peripheral
visual field loss and
vision-related
quality of life in
patients with
retinitis pigmentosa

Abstract

Purpose To determine the vision-related
quality of life (VRQOL) with the National Eye
Institute Visual Function Questionnaire-25 (NEI
VFQ-25) in patients with retinitis pigmentosa
(RP), and to examine the relationship between
VRQOL and peripheral visual field defects.
Design Prospective study.

Methods The Japanese version of the NEI
VFQ-25 was used to study 40 patients with
typical RP whose visual acuity was >0.7
(better than 0.15 in log MAR). For control, 40
volunteers with normal vision were studied in
the same way. The peripheral visual field was
evaluated by Goldmann’s perimetry, and the
degree of field loss was classified into seven
grades. The correlation between the mean of
the total composite score of the NEI VFQ-25
and the degree of the visual field loss was
determined.

Results The mean NEI VFQ-25 score was 68.4
in RP patients and 90.1 in normal controls.
This difference was highly significant
(P=0.00004). Among RP patients, there was a
significant negative correlation between the
mean NEI VFQ-25 score and the degree of
visual field loss (r=—0.519, P =0.0006).
Conclusion The significant correlation
between the peripheral visual field loss and
VRQOL score obtained with the NEI VFQ-25,
indicates that a good estimate of the QOL can
be determined by the degree of visual field
loss in RP patients.
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Introduction

Retinitis pigmentosa (RP) is one of the leading
causes of blindness, and is characterized by
night blindness, progressive visual field defects,
and impairment of central vision. The visual
acuity, visual fields (perimetry), and
electroretinograms (ERGs) have been used to
assess the visual function of RP patients in
routine clinical tests. The ERGs are markedly
reduced or non-recordable in most RP

patients even at the early stage. However, other
assessments are necessary for a more

detailed evaluation on how the depressed
visual function affects the daily living of RP
patients.

The importance of evaluating the outcomes of
health care on patients is now widely realized to
be very important. Thus, there have been
several studies that have evaluated the
performance of daily activities by RP
patients.””® These studies, which used the
investigators’ questionnaire, found that the
visual acuity and visual fields mostly influenced
the patients” daily life.

Recently, a National Eye Institute Visual
Function Questionnaire-25 (NEI VFQ-25) was
developed from the NEI VFQ-51 to test the
psychometric properties of those diseases that
cause vision decrease to evaluate the vision-
related quality of life (VRQOL).*® This
questionnaire with 25 questions has been
reported to provide reliable and valid scores of
patients with a variety of eye diseases.®"' The
NEI VFQ-25 has been translated into other
languages,'>'* and its usefulness in assessing
the VRQOL in Japanese patients with cataract,
glaucoma, and age-related macular
degeneration (AMD) has been reported.™*
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There have been several reports using the NEI VFQ-25
to examine the QOL of patient with different types of
retinal dystrophies."*>'¢ Hahm et al.,'" reported that RP
patients with mental depression had poorer vision-
related functions compared with those without
depression. They also reported that the poorer
vision-related functions could not be explained by the
visual acuity.

The purpose of this study was to evaluate the VRQOL
in RP patients using the NEI VFQ-25, and to investigate
the relationship between the scores of the NEI VFQ-25
and the visual field loss in RP patients who had relatively
good visual acuity (>0.7).

Materials and methods
Patients

In all, 40 consecutive patients (20 men and 20 women)
with bilateral typical RP were studied at the Eye Clinic of
the Chiba University Hospital from November 2006 to
February 2007. The mean age of the patients was

50.9 +13.5 years with a range from 20 to 71 years. RP
patients whose best-corrected visual acuity (BCVA) was
>0.7 (0.15 logMAR units) were studied. To evaluate the
influence of the peripheral visual field loss on the
VRQOL, only patients with good preservation within the
central 10°, but had different degrees of peripheral visual
field defects, were studied. Patients with cataract, cystoid
macular oedema, or other ocular diseases

causing visual impairment were excluded. A total of

40 age-matched normal volunteers, who were doctors
and nurses, served as controls.

The study protocol adhered to the tenets of the
Declaration of Helsinki. The purpose and procedures to
be used in this study were carefully explained to all
patients and control subjects, and an informed consent
was obtained from all.

NEI VFQ-25

Patients answered the Japanese version of NEI VFQ-25
by themselves by following the protocol of Suzukamo,
who developed the Japanese version of the
questionnaire.* All patients were able to read and
complete the questionnaires without an interviewer
because all had good central vision and understood the
questions.

The NEI VFQ-25 is made up of 25 questions that
addressed 12 aspects of daily living: general health,
general vision, near vision, distance vision, driving,
peripheral vision, colour vision, ocular pain, role
limitation, dependency, social function, and mental
health. We excluded general health and driving
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because it has been reported that the general health was
not directly related with visual condition,'* and most RP
patients who were enrolled had already given up driving
because of their visual impairments. The answer to each
of the 25 questions was converted to a 100-point scale, in
which 100 represents the best possible score and 0
represents the worst score, and each aspect represented
the average of one or more questions. The composite
VFQ-25 score was the mean score of some subscales.'*

Classification of peripheral visual field loss

The visual fields were determined by Goldmann's
perimetry monocularly. The degree of visual field loss
was classified into seven grades by the V4e indicator
according to the reported classifications for RP
patients,'”™° which were slightly modified. The visual
field loss was graded from 0 to 6: grade 0, normal visual
field; grade 1, some scattered scotomas in the mid-
periphery; grade 2, ring scotoma; grade 3, constricted
visual field within the central 30°; grade 4, constricted
visual field within the central 15° with isolated
peripheral visual islands; grade 5, constricted visual field
within the central 15° without peripheral visual islands;
and grade 6, constricted visual field within the central 10°
(Figure 1). The grading of the visual field was done by
two of the authors (TS and KO) who were blinded to
other information about the patient at the time of
grading. Patients whose visual field did not fit into this
classification, and patients whose classification was
not the same for the two observers were removed from
the study.

The average NEI VFQ-25 scores were compared
between RP patients and normal controls using
Mann-Whitney U-test. The correlation between the

6

Figure 1 Classification of visual field defects in retinitis
pigmentosa patients.
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Figure 2 Fundus photographs and visual fields of two retinitis pigmentosa (RP) patients. (left) Case 1 was a 72-year-old man whose
best-corrected visual acuity was 20/20 in both eyes and had a composite score of 48.9. (right) Case 2 was a 62-year-old woman whose
best-corrected visual acuity was 20/20 in both eyes and had a composite score of 90.3.

Table 1 Mean composite NEI VFQ-25 scores of 10 subscales in RP patients and normal controls

Subscales RP patients (n=40)

General vision
Near vision
Distance vision
Peripheral vision
Colour vision
Ocular pain
Role limitation
Dependency
Social function
Mental health

59.4+17.4 (20-80)
67.1£22.5 (0-100)
67.8+£17.4 (0-87.5)
40.1£22.5 (0-75)
87.5+18.8 (0-100)
77.1£22.5 (37.5-100)
73.1£25.1 (25.0-100)
73.4+23.1 (16.7-100)
75.4£20.1 (37.5-100)
60.7 £22.4 (12.5-100)

Control (n=40) P
80.0£12.0 (60 —-100) <0.001
92.0+11.2 (66.7-100) <0.001
90.8 £ 10.2 (83.3-100) <0.001
92.5+12.9 (50-100) <0.001
96.9 £ 8.4 (75-100) 0.0027
74.4 +18.3 (50-100) 0.4184
88.8 £ 11.9 (48.3-100) 0.0052
97.7£7.1 (75-100) <0.001
95.6 £ 8.3 (75-100) <0.001
91.7 +13.1 (75-100) <0.001

NEI VFQ-25, National Eye Institute Visual Function Questionnaire-25; RP, retinitis pigmentosa.
Numbers represent mean * standard deviation. Numbers in parentheses indicate range of scores.

composite scores and the degree of visual field loss was
calculated by using Spearman’s rank correlation test.
A P<0.05 was considered statistically significant.

Results

The fundus photographs and visual fields from a
72-year-old RP patient (case 1, left) and a 62-year-old RP
patient (case 2, right) are shown in Figure 2. The visual
field loss was graded as grade 4 in case 1 and grade 2 in
case 2, although the visual acuity was 20/20 in both
patients. It is interesting to note that the 10-subscale
composite scores were markedly lower in case 1 (48.9)
than in case 2 (90.3).

The mean composite scores for the 10-subscale items in
the RP patients and controls are shown in Table 1. There
was no difference in the ocular pain score between RP

patients and controls. The 10-subscale composite scores
ranged from 32.1 to 89.3 (mean: 68.4 £ 15.0) in the RP
patients, and from 82.6 to 100 (mean: 90.1 £7.4) in the
controls. This difference between the RP patients and
controls was significant (P =0.00004). For the individual
scores, the differences between the RP patients and
controls were significant in all subscales except

ocular pain.

The correlation between visual acuity and the
10-subscale composite scores was not significant
(r=0.016, P =0.922; Figure 3), but there was a negative
significant correlation between the grade of visual field
defect and the 10-subscale composite scores (r=—0.519,
P =0.0006; Figure 4). The mean grade of visual field
defect was 2.7 £1.9 (range: 0-6) in RP patients. In all
40 RP patients, the grades of visual field loss were the
same in both eyes.
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Figure 3 Relationship between the visual acuity in logMAR
units and the 10-subscales composite score in retinitis pigmentosa
(RP) patients. The correlation between the two factors is not
significant (r=0.016, P =0.922).
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Figure 4 Relationship between the grade of visual field loss
and the 10-subscales composite score in retinitis pigmentosa
(RP) patients. There is a significant negative correlation between
the two factors (r=—0.519, P =0.0006).

Discussion

We used the NEI VFQ-25 questionnaire to evaluate the
VRQOL in RP patients and found that the composite
scores were significantly lower in RP patients than in the
normal controls except for ocular pain. In interpreting
these results, we need to consider the socioeconomic
differences between RP patient and controls because
some of the subscales and composite score in the control
were better than in the control of Suzukamo study."*
However, there were similar differences between the RP
patient and control of Suzukamo data when we used the
data of the control in Suzukamo paper.

It has been reported that the average composite scores
of the NEI VFQ-25 in Japanese population was 66.0 for
patients with cataract, 69.8 in glaucoma, 51.0 in AMD,
and 80.1 in normal individuals." The composite score of
the RP patients was comparable to those with cataract
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and glaucoma, but much higher than those with AMD.
There are several factors, which might account for this
difference in the QOL composite score. First, the
demographics of patients in the AMD study most likely
differed from that of the RP patients. Second, patients
with AMD lose their central vision and maintain their
peripheral visual field, whereas RP patients maintain
their central vision and lose their peripheral field. And
third, the change in vision is slow and progressive in RP
patients, whereas it is relatively rapid in AMD patients.
The lower score in the AMD patients suggests that the
loss of central vision affects the VRQOL more than the
loss of the peripheral vision in RP patients. However,
further studies will be needed to determine the real cause
of the differences in VRQOL in AMD patients and RP
patients.

We found a significant negative correlation between
the VRQOL and the degree of peripheral visual field loss.
Even with the same good vision, there were some
variations of the VRQOL depending on the visual field
loss using the NEI VFQ-25. Similar findings were
reported by Szlyk et al' that the visual field area of RP
patients calculated by computerized perimetry was
correlated with the patients’ self-assessments of daily
activities. The correlation was higher for visual acuity for
their RP patients than our result because Szlyk et al did
not exclude patients with poor visual acuity.

However, it has also been reported that using the total
area of the visual field was not appropriate because the
total area may be distorted by large peripheral visual
fields compared with the smaller central visual field.'®"
Therefore, we modified the classifications of visual field
loss in RP patients used by other investigators, and
classified them into seven grades. Furthermore, we did
not use both eyes for visual field loss evaluations.
Previous studies suggest that the binocular visual field
testing is a better way to examine the relationship
between visual field defect and quality of life.">*° Further
studies of a large number of RP cases will be needed to
evaluate the effect of visual field loss on the VRQOL.

The classification of peripheral visual field loss in RP is
difficult because the progression of visual field loss is not
the same among RP patients. Heckenlively'” reported
that at the early stage, there is a slight loss in the superior
peripheral field and scotomatous areas in the mid-
equatorial field. At the intermediate stage, the many
scotomatous areas become more confluent so that a
partial to full-ring scotoma emerges. As the disease
advances, the superior and nasal fields are lost, leaving a
central island of field with elongated temporal islands.
Grover et al'® proposed five types of visual field defects
for RP patients from a ring scotoma to residual central
area without peripheral islands. Iijima et al' also
proposed four types of visual field defects. According to



lijima’s classification, type 1, visual field constriction
mild with normal peripheral limits in at least one sector;
type 2, visual field moderately constricted with central
field larger than 15°; type 3, central field less than 15°
with peripheral field island; and type 4, visual field
extremely constricted with only a central field of less
than 15°. We modified these reported classifications to
evaluate smaller changes in the visual fields.

In spite of this, there was some variability in the
composite scores among patients with the same grade of
visual field loss. Szlyk et al® reported that some RP
patients with severe vision loss could have minimal
impairment in carrying out everyday life tasks. It is
possible that the psychological factors may also have a
strong influence on self-assessment. Hahm et al'!
reported that RP patients with depression had poorer
vision-related functions compared with those patients
without depression. Szlyk et al also reported that self-
reported score was significantly correlated with the
actual task performance assessed by a low-vision
specialist, and that the assessment of actual performance
validated the use of self-reports in RP patients.

There are at least three following limitations to our
study: first, we excluded RP patients whose visual field
did not match any of the grades of our classification;
second, we studied only patients whose visual acuity
was better than 0.7 in decimal units; and third, RP
patients are not a homogenous group. In addition, the
number of RP patients was relatively small.

In conclusion, our findings demonstrate that the
vision-related QOL measured with the NEI VFQ-25 is
significantly correlated with the degree of peripheral
field loss in RP patients whose central vision was
preserved. Thus, these results indicate that the grade of
the visual field defect is a better predictor of the QOL
than the visual acuity in typical RP patients.
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