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Abstract
Purpose—To assess relative quality of life in patients with strabismus.
Design—Retrospective cohort study

Methods—The 25-item National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25)
was performed in 42 strabismic adults over the age of 50 years at a single institution. Subscale
scores were compared with those of patients with other ocular diseases, including diabetic
retinopathy, age-related macular degeneration (AMD), glaucoma, cataract, cytomegalovirus
(CMV) retinitis, and low vision.

Results—Median visual acuity was 20/20 (range 20/12.5 to 20/50), and 34 patients (81%)
reported diplopia. Strabismic patients performed the same or worse on nearly all vision-related
subscales than did patients with diabetic retinopathy, age-related macular degeneration, glaucoma,
cataract, and CMV retinitis. Additionally, strabismic patients reported significantly worse ocular
pain than all comparison groups before any surgery was performed.

Conclusions—Strabismus impacts quality of life through both functional and psychosocial
factors. Physicians treating strabismic patients should recognize these quality of life issues and
address them accordingly.

INTRODUCTION

Strabismus affects approximately 4% of the adult population® and can have functional
effects. In addition to diplopia, patients may be troubled by the abnormal facial appearance
of strabismus. 28 Additionally, patients with strabismus are more likely to have mental
health problems,? including high rates of depressive symptoms and social phobia.10: 11
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Little is known about how quality of life in strabismic patients compares to that in patients
with other ocular diseases. One study reported that patients who underwent surgery for
incomitant strabismus reported greater improvement in quality of life using the Visual
Function Questionnaire-14 than patients who had surgery for diabetic macular edema,
comitant strabismus, glaucoma with cataract, and glaucoma alone. The improvement in
quality of life for patients with incomitant strabismus who underwent surgery was similar to
patients who had cataract surgery.12 However, to date there has been no comparison of
quality of life in strabismus to other ocular diseases that includes both surgical and non-
surgical patients.

The 25-item National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25) is a
reliable and valid scale that captures the influence of vision on multiple dimensions of
quality of life including emotional well-being and social functioning.13: 14 The NEI VFQ-25
subscale scores of patients with diabetic retinopathy, age-related macular degeneration
(AMD), glaucoma, cataract, cytomegalovirus (CMV) retinitis, and low vision have been
reported previously.14 By comparing the NEI VFQ-25 scores in strabismic patients to these
patients, this study aimed to demonstrate the relative impact of strabismus on quality of life.

METHODS

This retrospective study was approved by the University of California, Los Angeles
Institutional Review Board and conformed to the requirements of the US Health Insurance
Portability and Accountability Act. Written informed consent was obtained from the
participants. Strabismic patients were recruited during 2010 to 2012 from the clinics of 4
strabismologists (S.L.P., J.L.D., F.G.V., and S.J.1.) during preoperative visits. Only patients
over the age of 50 were included in this study, to permit a closer comparison to the NEI
VFQ-25 Field Test groups.14

Since these quality of life surveys were part of a larger study with pre-existing exclusion
criteria, patients with any known history of treatment for amblyopia, dissociated vertical or
dissociated horizontal deviation as the sole form of strabismus, pathologic nystagmus, or
neurologic diseases were excluded.

Demographic and clinical data

The following demographic and clinical data were collected: age, sex, ethnicity, type of
strabismus, other ocular diseases, and presence or absence of diplopia. Visual acuity and
stereoacuity were measured as described below.

Participants underwent visual acuity examination using the Early Treatment Diabetic
Retinopathy Study (ETDRS) protocol with their habitual refractive correction.1> If visual
acuity was worse than 0.20 log-MAR in either eye, manifest refraction was performed and
the study tests were performed with this refraction.

Binocular visual acuity was tested using the Precision Vision 3 meter ETDRS chart and the
ETDRS protocol.1® The visual acuity score was calculated as the total number of correct
letters plus 30 letters. The maximum score of 100 letters corresponded to a Snellen visual
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acuity of 20/10. Visual acuity was converted to Snellen acuity using the ETDRS chart to
facilitate comparison with NEI VFQ-25 Field Test groups.14

Near stereoacuity was evaluated using the Titmus Near Stereo Test (Stereo Optical Co.,
Chicago, Il). Distance stereoacuity was measured using the Distance Randot Stereotest
(Stereo Optical Co., Chicago, II).

NEI VFQ-25 scoring

NEI VFQ-25 interviews were conducted by trained technicians. Using the NEI VFQ-25
scoring algorithm,16 the patients’ answers were converted to a 100-point scale, with 100
being the optimum score and 0 being the worst score. The scores were averaged to generate
12 subscale scores: General Health, General Vision, Ocular Pain, Near Activities, Distance
Activities, Vision-Specific Social Functioning, Vision-Specific Mental Health, Vision-
Specific Role Difficulties, Vision-Specific Dependency, Driving, Color Vision, and
Peripheral Vision. Means and standard deviations of the subscale scores for the patients with
strabismus were calculated.

Comparison of NEI VFQ-25 scores

Comparisons were made to published NEI VFQ-25 subscale scores for diabetic retinopathy,
age-related macular degeneration, glaucoma, cataract, CMV retinitis, and low vision.14
Differences were calculated using a two-sample t-test, with a p value of 0.05 or less
considered significant. Since a total of 72 comparisons were performed, the Bonferroni
correction was applied, and the corrected threshold for significance was determined to be
0.0007.

RESULTS

Forty-two patients over the age of 50 with strabismus participated in the study.
Demographic and clinical features of these patients are shown in Table 1. Mean age was 65
years old (range 52 to 90 years old). Twenty-two patients (54%) were female. Median
binocular visual acuity was 20/20 (range 20/12.5 to 20/50). Ethnicity was reported as white
in 36 patients, Asian in three patients, and Hispanic in three patients.

Types of strabismus included 15 patients with esotropia, 8 patients with exotropia, 15
patients with hypertropia, and four patients with combined vertical and horizontal
deviations. Diplopia was reported by 34 patients (81%). Fifteen patients (36%) had
measurable stereoacuity at near, and 9 patients (21%) had measurable stereoacuity at
distance.

Table 2 compares age, sex, and binocular visual acuity between the strabismic patients and
the comparison groups. Age was significantly different between the strabismic patients and
all other groups, except glaucoma patients (p = 0.29) and low vision patients (p = 0.17).
Patients with diabetic retinopathy and CMV retinitis were younger than strabismic patients,
whereas patients with age-related macular degeneration and cataracts were older than
strabismic patients. The sex distribution was not significantly different between strabismic
patients and the other groups, except CMV retinitis, in which nearly all patients were male
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(p < 0.0001). Median binocular visual acuity was 20/20 in the strabismic patients, which was
the same as CMV retinitis patients, and within three lines of the diabetic retinopathy,
glaucoma, and cataract groups. Median binocular visual acuity was 20/63 in age-related
macular degeneration patients, six lines worse than the strabismic patients.

The NEI VFQ-25 subscale scores for strabismic patients and comparison groups are shown
in Table 3. Statistically significant differences between strabismic patients and other groups
at a threshold of 0.0007 (calculated using the Bonferroni correction) are indicated by the
shading of cells in the table. Cells shaded dark gray indicate subscale scores that were
significantly better than strabismic patients, light gray cells denote subscale scores that were
not significantly different from strabismic patients, and white cells indicate subscale scores
that were significantly worse than strabismic patients. Supplemental Table 1 shows the same
comparisons with the p-value for significance set to 0.05. With the exception of the General
Health subscale, nearly all subscale scores were significantly worse or not significantly
different in strabismic patients compared to patients with diabetic retinopathy, age-related
macular degeneration, glaucoma, cataract, and CMV retinitis. The subscale scores that were
significantly better in strabismic patients were Driving and Color Vision compared to age-
related macular degeneration patients. Additionally, subscale scores were significantly better
or not significantly different in patients with strabismus compared to low vision patients,
except for the Ocular Pain subscale. Strabismic patients reported significantly worse ocular
pain than patients in all other groups.

Nine strabismic patients also had other ocular disorders, including cataract (n = 3), glaucoma
(n = 1), age-related macular degeneration (n = 1), dry eye (n = 1), high myopia (n = 1),
retinal detachment (n = 1), and blepharoptosis (n = 1). A separate analysis excluding
strabismic patients with these confounding ocular diseases found no change in the direction
of difference between subscale scores of strabismic patients and the comparison groups.

DISCUSSION

We present the first report, to our knowledge, comparing quality of life in strabismic
patients to patients with other ocular diseases using a standardized scale assessing visual
functioning and including both surgical and non-surgical patients. We found that, with the
exception of patients with low vision, patients with strabismus performed the same or worse
on nearly all vision-related subscales. Additionally, we found that strabismic patients
reported significantly worse ocular pain than patients with all other ocular diseases studied.

Decreased quality of life in strabismic patients compared to patients with other ocular
diseases may be related to both functional and psychosocial factors. In our study, 34 (81%)
of patients reported diplopia. Diplopia has been associated with decreased quality of life
using both the NEI VFQ-25 and Adult Strabismus-20 (AS-20) scales.1”: 18 Other detrimental
effects of strabismus on vision may include lack of stereopsis, as well as decreased binocular
summation. Binocular summation is characterized by an improvement in certain aspects of
vision, such as low-contrast vision, when viewing under binocular rather than monocular
conditions. We have shown that strabismic patients have subnormal binocular summation,
and even binocular inhibition (worse visual function with binocular compared to monocular

Am J Ophthalmol. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Chang et al.

Page 5

viewing) and this is associated with diminished quality of life.1 20 Qur findings suggest
that diplopia and other factors affecting vision in strabismic patients may have a greater
impact on visual functioning than factors affecting vision in the other ocular diseases
studied.

Psychosocial factors may also contribute to worse quality of life in strabismic patients, since
appearance, as well as vision, may be affected. Quality of life in strabismic patients has been
shown to be correlated with scores on the Derriford Appearance Scale, which evaluates the
effect of appearance on psychosocial functioning. Strabismic patients who reported more
appearance-related distress were also found to have worse quality of life.21 Others have
found that strabismus negatively affects self-image, job prospects, relationships, education,
and sports.2~8 Additionally, young adults with a history of childhood strabismus have a
higher rate of mental health problems (41.3%) than controls (30.7%).° Unoperated
strabismic patients have a high rate of social phobia at 54.8%; 11 poor quality of life in
strabismic patients has been associated with increased depressive symptoms. 10

Interestingly, we found that ocular pain was significantly worse in strabismic patients
compared to all other groups. Patients were assessed prior to surgical intervention, so
increased ocular pain was not related to surgery. Other known causes of ocular pain, such as
dry eye syndrome, inflammation, and acutely elevated intraocular pressure were not found
in the strabismic patients, except one patient who was diagnosed with dry eyes. One possible
explanation for the increased ocular pain in strabismic patients is that they experienced
asthenopia related to their eye misalignment. The role of asthenopia on quality of life in
strabismic patients has been minimally studied in the literature. However, Beauchamp et al
reported that physician ratings of asthenopia were correlated with patient-reported
willingness to trade life expectancy to be rid of strabismus.?2 Depression is associated with
more intense pain symptoms,23 24 and it is possible that the strabismic patients reported
more ocular pain due to the higher prevalence of depressive symptoms in this group. Our
results suggest that ocular pain may play a more important role in quality of life in
strabismic patients than previously thought.

We also found that strabismic patients reported significantly worse vision-specific mental
health and role difficulties compared to patients with glaucoma, cataracts, and CMV
retinitis. This highlights the importance of the detrimental psychosocial effects of
strabismus, which may be related to the asymmetric appearance caused by eye
misalignment.2-10 Additionally, on the peripheral vision subscale, strabismic patients
performed significantly worse than patients with cataracts, and not statistically different
from patients with glaucoma. This may be related to the restriction in binocular visual field
caused by some forms of strabismus.2°

Because we were unable to obtain the raw data for the comparison groups, we were unable
to control for the effect of visual acuity on quality of life. However, given that the median
visual acuity of our strabismic patients was 20/20, the same or better than that of the other
groups, we would expect that any effect of visual acuity on quality of life would favor better
scores for the strabismic patients. Since strabismic patients performed the same or worse on
nearly all comparisons (except for low vision patients), it follows that if the effect of visual
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acuity were eliminated, the direction of the observed difference would not change; in fact,
the magnitude of the difference may increase. With the exception of low vision patients,
patients with age-related macular degeneration had the worst median visual acuity and were
the only patients who performed worse than strabismic patients on a subscale other than
General Health. One study found that a two-line change in visual acuity translated to a 2.4 to
7.0 point change in NEI VFQ-25 subscale scores.26 Median visual acuity in the age-related
macular degeneration group was six lines worse than that of the strabismus group. The
subscale scores that were significantly worse in age-related macular degeneration patients
compared to strabismic patients were within the range that would be expected based on the
difference in visual acuity. Thus, it is possible that these subscale scores were worse in the
age-related macular degeneration group due to worse visual acuity.

Other factors that may affect visual functioning and confound our comparison of quality of
life scores include age, sex, race, and other ocular diseases. Sex distribution was not
significantly different between our strabismic patients and the other groups, except for
patients with CMV retinitis, who were nearly all male. Age was significantly different
between our strabismic patients and all other groups, except glaucoma and low vision
patients. The effect of age on quality of life is unclear. In strabismic patients, some reports
have found worse quality of life in younger patients,1C others have reported worse scores in
older patients,2” and still others have found no effect of age on quality of life.28 The NEI
VFQ-25 field test sample included 63% whites and 29% African Americans, whereas our
study group of strabismic patients included 86% whites, and no African Americans. Race
and ethnicity have been shown to affect self-reported quality of life in multiple diseases,
with minorities typically reporting worse quality of life.2%-32 As our strabismic patients were
more likely to be white but also reported worse quality of life, we would not expect the
difference in racial composition to significantly alter our findings, although we recognize
that the relationship between race and self-reported quality of life is complex and multi-
factorial. Finally, few of our strabismic patients had potentially confounding ocular
disorders, with cataracts in only three patients, and age-related macular degeneration, retinal
detachment, glaucoma, dry eyes, high myopia, and blepharoptosis in only one patient each
(Table 1). When the nine patients with other ocular disorders were excluded from analysis,
there was no change in the direction of difference when comparing the subscale scores of
strabismic patients to patients with other ocular diseases.

These findings underscore the importance of attention to quality of life issues in patients
with strabismus, as this disease may have functional and psychosocial implications not
traditionally addressed by a typical ophthalmologic clinic visit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Mean age in years (range)

65 (52 to 90)

Female (%)

22 (54%)

Median binocular visual acuity (range)

20/20 (20/12.5 - 20/50)

Ethnicity White 36
Asian 3
Hispanic or Latino 3
Type of strabismus Esotropia 15
Exotropia 8
Hypertropia 15
Combined vertical and horizontal strabismus 4
Other ocular disease Cataract 3
Glaucoma 1
AMD 1
Dry eyes 1
High myopia 1
Retinal detachment 1
Blepharoptosis 1
Number of patients with measurable near stereoacuity (%) 15 (36%)
Number of patients with measurable distance stereoacuity (%) 9 (21%)
Diplopia (%) 34 (81%)

ET = esotropia; XT = exotropia; AMD = age-related macular degeneration
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