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Purrosk. To determine the impact of visual impairment and eye
diseases on quality of life (QOL) in an older population of
Andhra Pradesh in southern India.

MerHODS. The World Health Organization (WHO) QOL (WHO-
QOL) instrument was adapted as a health-related quality of life
(HRQOL) instrument for administration to adults participating
in the Andhra Pradesh Eye Disease Study. Participants aged 40
years and older (n = 3702), 99.4% of the 3723 eligible, who
underwent interview and detailed dilated ocular eye evaluation
by trained professionals were included in this study. Psycho-
metric properties of the HRQOL instrument were evaluated
among visually impaired people. Relationships among overall
QOL scores and presenting visual acuity in the better eye,
specific eye diseases, and demographic variables were exam-
ined.

ResuLts. Internal consistency was high for the entire question-
naire (o = 0.94). Each item of the QOL scale had an adequate
item-total correlation (range, 0.25-0.77) greater than 0.2. Af-
ter adjusting for demographic variables and ocular disease,
Subjects with blindness had significantly lower QOL scores.
Subjects with glaucoma or corneal disease independent of
visual acuity had lower scores than subjects without those eye
diseases. Subjects with cataract or retinal disease had signifi-
cantly lower scores than those without cataract or retinal
disease in the model without visual acuity but not when visual
acuity was added to the model.

Concrusions. Decreased QOL was associated with the presence
of glaucoma or corneal disease independent of visual acuity
and with cataract or retinal disease as a function of visual
acuity. Visual impairment from uncorrected refractive errors
was not associated with decreased QOL. (Invest Ophthalmol
Vis Sci. 2006,47:4742-4748) DOIL:10.1167/iovs.06-0020

linical evaluation can help to quantify the extent of vision
loss, but relating vision loss to the impact on one’s func-
tional ability and quality of life (QOL) is useful. Assessing the
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impact of visual impairment on QOL can provide a compre-
hensive picture of the burden of visual impairment beyond
clinical evaluation. Although reports are available on the prev-
alence of various levels of visual impairment— cataract, glau-
coma, age-related macular degeneration, corneal disease, and
other eye diseases and risk factors for these diseases'>—in
Andhra Pradesh, the impact of these eye diseases on QOL has
not been extensively investigated in this population. Given that
most leading causes of visual impairment are age related, the
expected increase in the number of elderly in this population
will aggravate the problem of blindness. Numerous studies in
other populations have investigated the impact of bilateral or
unilateral visual impairment on health-related QOL.®~'" Visual
impairment has been shown to have negative effects on health-
related QOL and a significant impact on daily functioning,'*'?
including social activities'®'> and emotional functioning.'®"'®

Resource-poor nations need evidence, especially related to
long-term impact, to assist them in the prioritization and allo-
cation of scarce resources. Although cost-effectiveness/cost-
utility is recognized as a valuable method of identifying which
health interventions deserve the highest priority for public
health action, societal values and felt needs of the community
also have to be taken into account while determining how to
allocate resources.'” As the allocation of healthcare resources
becomes more constrained, it is important to develop cost-
effective methods that identify disease in persons who may be
at increased risk for vision loss and reduced QOL.

In a large population-based, cross-sectional study, we dem-
onstrated the overall impact of vision loss on QOL in Andhra
Pradesh using the health-related quality of life (HRQOL) instru-
ment. We evaluated the psychometric properties of this instru-
ment among the visually impaired in this population and ex-
amined the associations between visual acuity and major eye
diseases— cataract, uncorrected refractive errors, glaucoma,
retinal disease, corneal disease—and QOL among older sub-
jects in Andhra Pradesh.

METHODS

Instrument

The generic World Health Organization QOL (WHOQOL) instrument
was adapted as the HRQOL instrument for administration to adults
participating in the Andhra Pradesh Eye Disease Study (APEDS). The
items included in the HRQOL instrument are listed in the Appendix. All
the domains of the WHOQOL—physical, psychological, environmen-
tal, social, religious, and level of independence—were included in the
HRQOL instrument. One facet on sexual activity in the social relation-
ships domain was excluded because of the conservative culture of our
country, and three facets in the environment domain (home environ-
ment, health and social care, physical environment) were excluded
because it was felt that subjects in this setting might not be able to
relate to them clearly. Response scales were ordered, with O the most
positive response and 4 the most negative. The QOL instrument was
translated to the local language, Telugu. Inter-interviewer and intra-
interviewer reproducibility among three interviewers who had under-
gone extensive training for administering the instrument was assessed,
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with a gap of at least 3 days after the first administration on 117 and 55
subjects, respectively. Inter-interviewer reproducibility among inter-
viewers was greater than 0.9, and intra-interviewer reproducibility for
each interviewer was greater than 0.94. We calculated a total score for
each of the questions and expressed this score as a percentage of the
total possible obtainable score ranging from O to 100, with higher
scores indicating better results.

Study Sample

We administered the HRQOL instrument to 7398 of 7431 (99.6%)
eligible subjects aged 16 years and older identified from 70 clusters in
three rural areas and 24 clusters in one urban area as part of the APEDS.
A multistage sampling procedure was used to select the APEDS sample.
One urban and three rural areas from different parts of Andhra Pradesh
were selected. The sampling strategy for the urban and rural areas of
APEDS has been described.! APEDS was conducted from October 1996
to February 2000." Trained investigators interviewed the subjects in
the study. Information about income was collected based on the
socioeconomic status information obtained from the census of India."®
All interviews were conducted before any clinical examinations, in-
cluding visual acuity measurements, were performed. Written in-
formed consent was obtained from subjects before the interview and
examination. Illiterate subjects gave a thumbprint to indicate their
consent after the content of the consent form was explained to them.

Examination

Participating subjects were transported for examination to a clinic
especially set up for this study. The examinations were performed by
two ophthalmologists and two optometrists who had received special
training in the procedures of this study. Distance visual acuity, both
presenting (with current refractive correction, if any) and best cor-
rected after refraction, was measured for each eye separately using
logMAR (logarithm of minimum angle of resolution) charts'® at a
distance of 3.8 m. The complete eye evaluation procedure in APEDS
has already been described in detail." Automated visual fields were
examined with the Humphrey Visual Field Analyzer® using the thresh-
old central 24-to-2 strategy (stimulus size III) in those subjects assessed
to have any suspicion of glaucoma or any other optic nerve disease or
higher visual pathway lesion and those with significant macular/retinal
disease (such as retinitis pigmentosa). If the visual field was abnormal
or unreliable, testing was repeated on another day. A uniform method
of scoring visual field constriction with automated perimetry was
used.?! Photographs of any corneal or other anterior segment abnor-
mality were taken with a slit lamp. Stereoscopic photographs of optic
disk, macular, or other retinal abnormalities were taken with a fundus
camera. Disabled subjects were assessed at home with the use of
portable equipment. Gonioscopy, 78D lens assessment, automated
visual field testing, and photography could not be performed in the
home.

Research procedures followed the tenets of the Declaration of
Helsinki. This study was approved by the ethics committee of LV
Prasad Eye Institute in Hyderabad, India.

Definitions and Causes of Visual Impairment

Blindness in India was defined as presenting distance visual acuity less
than 6/60 or central visual field loss less than 20° in the better eye.'
Subjects meeting the above definition because of uncorrected refrac-
tive error were included given that they were functionally blind be-
cause they were not using spectacles. Visual impairment was defined
as presenting visual acuity less than 6/18 to 6/60 or equivalent visual
field loss in the better eye. Visual field loss criteria for visual impair-
ment were classified as described earlier.* No visual impairment/
normal vision was defined as presenting visual acuity 6/18 or greater in
the better eye.

Definitions for classifying the cause of visual impairment as cata-
ract, uncorrected refractive error, glaucoma, retinal disease, and cor-
neal disease in APEDS has been detailed.! If cataract and a posterior
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segment lesion of the optic nerve or retina were present and removal
of the cataract would not restore vision, we identified the cause of
blindness as the posterior segment lesion. If index myopia caused by
cataract was present, even if vision improved with refraction, we
identified the cause of blindness as cataract and not as refractive error.

Statistical Analysis

Because the prevalence of visual impairment was greater in older
persons than in younger persons, we decided to examine the associa-
tion between visual impairment and QOL in those 40 years and older.
We first evaluated the psychometric properties of the HRQOL instru-
ment among visually impaired older persons. Internal consistency
reliability of the items was assessed using Cronbach «.*? The accept-
able minimum Cronbach a was 0.70.>*> Homogeneity of the QOL scale
was measured by calculating the correlation between each item with
the total score after correcting for its overlap (specific item was
removed from the scale for its correlation). An item-scale correlation
greater than 0.20 was considered adequate.?* The criterion validity of
the items in the questionnaire was evaluated by performing receiver
operator characteristic (ROC) analysis>> on the percentage of total
QOL score to determine the instrument’s discrimination ability among
the visually impaired.

We then analyzed the associations among QOL score, visual impair-
ment, and ocular morbidity variables after adjusting for their sociode-
mographic and systemic morbidity variables. Sociodemographic vari-
ables included age (categorized by decade), sex, area of residence, and
socioeconomic status (defined as per capita income in Indian rupees).
Systemic morbidity included hypertension, diabetes, and any other
major medical or physical illness. Hypertension was deemed to be
present if a subject had a history of high blood pressure diagnosed by
a physician, was currently using antihypertensive medications, or both.
Diabetes was deemed to be present if a subject had a history of
diabetes. Ocular morbidity included cataract, glaucoma, retinal disease,
uncorrected refractive errors, and corneal disease. Retinal diseases
included age-related maculopathy, chorioretinitis scar, retinitis pig-
mentosa, and myopic degeneration. Visual acuity was categorized as
no visual impairment, visual impairment, and blindness. After selecting
the sociodemographic and morbidity covariates, we ran models using
the logMAR scale, with visual acuity as a continuous variable and with
and without VA as an explanatory variable.

RESULTS

Psychometric Properties

Of the 3723 eligible subjects clinically examined, 3702 (99.4%)
responded to the HRQOL instrument. Sixteen of 1361 (1.2%)
eligible visually impaired and 5 of 2362 (0.2%) eligible non-
visually impaired subjects did not respond to the HRQOL
instrument. Among the visually impaired subjects, the mean
visual acuity of those who did not respond (1.32 * 0.70, SD)
was significantly (P = 0.015) worse than that of those who
responded (0.84 = 0.34, SD) to the instrument. The items 10
(driving) and 6 (working) were not applicable to 88.8% and
47.8% of the visually impaired subjects, respectively. These
two items were not considered for further analysis.

Internal Consistency and Homogeneity. The internal
consistency of the HRQOL scale was 0.937. The item-total
correlation ranged from 0.246 to 0.769. All items of the QOL
scale had an adequate item-total correlation greater than 0.2.

Criterion Validity. The total QOL score distinguished be-
tween those who rated their QOL in general as “satisfied” and
those who rated it as “dissatisfied” (area under the curve
[AUC], 0.940; P < 0.0001) and “neither satisfied nor dissatis-
fied” (AUC, 0.703; P < 0.0001). Similarly, the QOL score
distinguished between the “dissatisfied” and “neither satisfied
nor dissatisfied” (AUC, 0.823; P < 0.0001) response categories.
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TABLE 1. QOL Scores by Demographic Factors and Visual Impairment Levels

Visually Non-visually
Impaired Impaired Total
QOL QOL QOL
n Score* n Score* n Score*

All subjects 1345 74.8 = 0.41 2357 84.1 = 0.19 3702 80.7 = 0.20
Age (years)

40-49 189 81.1 = 1.10 1234 86.0 = 0.26 1423 85.3 + 0.32

50-59 383 79.3 £0.78 658 83.5 + 0.44 1041 82.0 = 0.37

60-69 513 73.0 = 0.67 383 81.0 = 0.53 896 76.4 *+ 0.40

70+ 260 67.1 = 0.94 82 76.2 + 1.03 342 69.3 = 0.65
Sex

Male 585 76.5 = 0.63 152 86.1 + 0.26 1737 82.8 = 0.28

Female 760 73.4 + 0.55 1205 82.3 = 0.25 1965 78.9 = 0.26
Area

Rural 1144 75.1 = 0.45 1631 84.0 = 0.22 2775 81.4 = 0.39

Urban 201 73.1 = 1.07 726 84.5 = 0.33 927 80.5 £ 0.23
Socioeconomic statust

=200 188 71.2 = 1.09 222 79.7 £ 0.58 410 76.2 + 0.57

201-500 709 73.1 = 0.56 1076 83.1 = 0.26 1785 79.3 = 0.27

>500 423 79.3 = 0.73 1033 86.2 = 0.27 1456 83.9 = 0.30
Education

None 990 73.3 + 0.47 1172 81.9 = 0.25 2162 78.4 + 0.25

Primary 313 79.0 = 0.84 931 85.8 = 0.28 1244 83.6 = 0.33

Secondary/above 27 79.5 £ 2.89 235 89.0 * 0.56 262 86.7 £ 0.72
Morbidity

Hypertension 149 72.8 £1.25 305 82.9 £ 0.52 454 79.9 £ 0.56

Diabetes 55 75.0 = 2.05 132 81.8 = 0.78 187 78.0 = 0.87

Physical condition 126 69.6 = 1.28 227 80.5 = 0.19 353 76.9 = 0.60
Eye Disease

Refractive error 527 78.1 = 0.68 — — — —

Cataract 767 74.4 + 0.57 — — — —

Retina 84 72.7 = 1.66 — — — —

Glaucoma 42 62.6 = 2.33 — — — —

Cornea 61 63.0 = 1.92 — — — —

* All QOL score values are mean * SE adjusted for age.
T Socioeconomic status is defined as monthly per capita income in Indian rupees.

Visual Impairment and Quality of Life

The mean age of subjects in our study was 54.2 years = 10.4
(range, 40-102 years); 1965 (53.1%) were female, and 2775
(75.0%) resided in rural areas. Table 1 presents demographic,
ocular morbidity, and systemic morbidity details along with
age-adjusted QOL scores. Among visually impaired subjects,
the mean presenting visual acuity in the better eye was 0.84 =
0.3 logMAR units and the mean QOL score was 74.8 * 15.9
logMAR units. Subjects with glaucoma or corneal disease had
the worst presenting visual acuity in the better eye compared
with those with cataract, retinal disease, and uncorrected re-
fractive errors (Table 2).

Age, sex, socioeconomic status, education, hypertension,
major medical or physical illness, cataract, glaucoma, retinal
disease, corneal disease, and visual acuity were all associated

TABLE 2. Presenting logMAR Acuity in the Better Eye

n Visual Acuity*
Visually impaired 1345 0.84 = 0.3
Non-visually impaired 2357 0.16 = 0.1
With refractive error 527 0.71 £ 0.2
With cataract 767 0.87 = 0.3
With retinal disease 84 0.96 = 0.4
With corneal disease 61 1.02 = 0.6
With glaucoma 42 1.03 0.7

* Values are mean * SD.
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with QOL score in multiple linear regression models (Table 3).
Area of residence, diabetes, and refractive errors were not
associated with QOL score. As expected, QOL scores declined
with age and increased with socioeconomic status and educa-
tion. Scores were lower in women than in men. QOL scores
were also lower in those with hypertension and with any other
major medical or physical illness in the models than in those
without hypertension and without physical illness. Those with
impairment caused by cataract, retinal disease, glaucoma, and
corneal disease had lower scores than those without impair-
ment in the model without the visual acuity variable. When
visual acuity was added to the model either as a categorical or
as a continuous exploratory variable, the associations contin-
ued to be significant except for cataract and retinal disease.
Those with cataract or retinal disease had significantly lower
scores than those without cataract or retinal disease in the
model without visual acuity; when visual acuity was added to
the model, their scores were not significantly lower.

Di1sCcUSSION

Overall, the psychometric performance of the HRQOL instru-
ment used in APEDS in terms of reliable internal consistency
and homogeneity was acceptable among visually impaired
older adults of Andhra Pradesh in southern India. The criterion
validity of the instrument was demonstrated by its ability to
make distinctions in subjects’ self-reported satisfaction with
QOL.
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TaBLE 3. Differences in the QOL Scores by Sociodemographics, Morbidity, and Visual Acuity*

Without Visual Acuity With Visual Acuity

Age (years)

40-49 82.26 82.99

50-59 —1.58 (—0.68, —2.47) —1.39 (—0.52, —2.26)

60-69 —5.18 (—4.18, —6.19) —4.69 (—3.71, =5.67)

70+ —11.15 (—9.68, —12.62) —10.13 (—8.70, —11.56)
Sex

Male 79.01 80.07

Female —2.41 (—1.65, —3.16) —2.27 (=153, -3.0D

Socioeconomic statust
=200
201-500
>500
Education
No education
Primary/middle
Secondary/above
Morbidity
No hypertension
Hypertension
No diabetes
Diabetes
No physical illness
Major physical illness
No cataract
Cataract
No retinal disease
Retinal disease
No corneal disease
Corneal disease
No glaucoma
Glaucoma

75.19
2.35(1.17,3.52)
5.44 (4.20, 6.68)

74.87
3.48 (2.65, 4.32)
5.25(3.71,6.79)

76.73
1.89 (0.75, 3.02)
4.73 (3.53,5.92)

76.17
3.27 (2.46, 4.07)
5.04 (3.55, 6.53)

78.88 80.06

—2.07 (—0.93, —3.22) —2.22 (—1.09, —3.35)
79.18 80.30

—2.61 (—0.93, —4.29) —2.64 (—0.99, —4.29)
80.07 81.19

—4.62 (—3.46, —5.78) —4.72 (—3.58, —5.86)
80.01 80.16

—4.65 (—3.65, —5.66) —0.63 (—1.83,0.57)
80.62 79.79

—6.04 (—3.64, —8.45) —2.00 (—4.46, 0.46)
84.43 84.38

—13.43 (—10.57, —16.29) —10.44 (=7.59, —13.68)

85.57 83.67

—15.87 (—12.46, —19.27)

—10.92 (—7.48, —14.37)

4745

Visual acuity
No visual impairment
Visual impairment
Blind

83.74
—0.75 (—1.83, 0.32)
—13.67 (—11.94, —15.39)

* Data are expressed as regression coefficient (95% confidence interval). Adjusted mean scores are
given for the reference categories. Mean scores are adjusted for all other variables in the model (age, sex,
socioeconomic status, education, hypertension, diabetes, major medical illness, presence of cataract,
glaucoma, retinal disease, corneal disease, and visual acuity).

T Socioeconomic status is defined as monthly per capita income in Indian rupees.

Our study demonstrates that visual impairment is associated
with a significant decrease in QOL among the older population
in Andhra Pradesh. These findings are consistent with reports
in other populations.® ! Nearly half the visual impairment in
this population was caused by cataract, which is easily treat-
able. The effect of cataract on QOL was found to be dependent
on visual acuity, suggesting that cataract extraction may im-
prove QOL by improving visual acuity. Reports demonstrate a
range of benefits from cataract surgery, including improve-
ments in subjective visual function and QOL.?°~2® Cataract is
one of the focus points chosen by the global initiative, VISION
2020 —The Right to Sight, on the basis of its contribution to
the burden of blindness.*® Interventions that aim to improve
QOL of those who are blind or have visual impairment may be
more successful if they focus on improving the quality of
cataract surgery and the numbers of surgeries. Long-term fol-
low-up and postoperative optical correction are essential com-
ponents and are critical to achieving good visual outcome.
Monitoring of visual outcome, manually and through software,
according WHO guidelines after cataract surgery for age-re-
lated cataract is recommended globally.*® Providing cataract
services at an affordable cost to the population at large should
also be an issue for reducing visual impairment from cataract
and for improving the QOL in this population. Barriers to eye
care should be taken into account while planning the appro-
priate interventions. Visual impairment from uncorrected or
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undercorrected refractive errors has no significant effect on
QOL, as attested by the evidence that 90% of the subjects with
refractive errors had only moderate visual impairment.

Our data suggest that some residual effect of corneal disease
and glaucoma independent of visual acuity affects QOL in this
population, possibly because persons with these diseases were
mostly bilaterally blind. Among those with glaucoma, 52%
were bilaterally blind and 88% were blind in at least one eye.
Among those with corneal disease, 25% were bilaterally blind
and 82% were blind in at least one eye. Fifty-five percent of
those with glaucoma and thirty-four percent of those with
corneal disease were bilaterally affected. Functional deficits
not captured by vision—including depression and difficulty
attending social functions, visiting friends or relatives, and
getting support—may mediate the association with decrease in
QOL. Interventions that would have an impact on the QOL of
those with blindness caused by corneal disease or glaucoma
must address visual and other functional effects independently.
It may be worthwhile to carry out impact assessment studies
after interventions (surgical and medical) for glaucoma and
among those who have undergone corneal transplant surgery
to confirm the role of visual acuity and QOL.

Our results demonstrate that the impact of retinal diseases,
predominantly macular degeneration, on QOL was mostly me-
diated through its effect on visual acuity. Blindness caused by
retinal disease is usually not treatable or preventable, but pro-
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viding vision rehabilitation may maximize the ability to make
use of remaining eyesight to perform near vision tasks and
activities of daily living that would improve the ability to
maintain independence.®"** Hence, further studies are needed
in this population to better understand the impact on QOL
after rehabilitation and use of services for low vision.

The strengths of our study are its high response rate (99.4%)
and its population-based nature. The cross-sectional design is a
limitation. Another limitation that should be considered while
interpreting the data is that the items “difficulty in driving” and
“difficulty in working” were not considered in assessing the
impact of QOL because these items were not applicable to
most of the visually impaired subjects. Sixty percent of subjects
had stopped working, 8% had changed their line of work, and
22% stopped driving because of their vision problems. Hence,
the impact of visual impairment on QOL is likely to be greater
than our results showed. The level of visual impairment of the
nonrespondent subjects was higher than the levels of impair-
ment in the respondent subjects. However, the higher re-
sponse rate reduces this limitation.

In conclusion, the HRQOL instrument used in this study
was reliable and valid as a tool for assessing the older visually
impaired population of Andhra Pradesh in southern India.
Uncorrected refractive errors were not associated with de-
creased QOL. Further longitudinal studies on the impact of
therapy for glaucoma, corneal disease, and retinal disease on
QOL are needed. Our results suggest that improvement in QOL
after cataract surgery is a function of visual acuity.
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APPENDIX

Items Included in the HRQOL Instrument

1. In general how satisfied are you with your quality of life?
0 Very satisfied 1 Satisfied 2 Neither satisfied nor dissatisfied 3 Dissatisfied 4 Very dissatisfied

2. Do you have difficulty bathing unaided?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

3. Do you have difficulty dressing unaided?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

4. Do you have difficulty eating unaided?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

5. Do you have difficulty using the toilet unaided?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

6. Do you have difficulty sleeping?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

7. Do you have difficulty working?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

8. Do you have difficulty doing your household chores?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

9. Do you have difficulty walking to shops or to your neighbors?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

10. Do you have difficulty using public transport?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

11. Do you have difficulty driving?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

12. How satisfied are you with your relationships with your family members?
0 Very satisfied 1 Satisfied 2 Neither satisfied nor dissatisfied 3 Dissatisfied 4 Very dissatisfied

13. Do you have difficulty attending social functions or visiting friends and relatives?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

14. To what extent do you get the support you need from your friends?
0 Extreme amount 1 Very much 2 Moderate amount 3 Little 4 Not at all

15. How safe do you feel in your daily life?
0 Extremely safe 1 Very safe 2 Moderately safe 3 Slightly safe 4 Not safe at all

16. How much confidence do you have in yourself?
0 Extreme amount 1 Very much 2 Moderate amount 3 Little 4 Not at all

17. How well are you able to concentrate on whatever you do?
0 Extreme amount 1 Very much 2 Moderate amount 3 Little 4 Not at all

18. How often do you worry?
0 Never 1 Seldom 2 Often 3 Very often 4 Always

19. How often do you feel depressed or dejected?
0 Never 1 Seldom 2 Often 3 Very often 4 Always

20. Do you feel you are a burden on others?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

21. Do you feel that physical pain prevents you from doing what you have to do?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

22. Are you dependent on medications?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

23. How much chance do you have to acquire new skills that you need?
0 Extreme amount 1 Very much 2 Moderate amount 3 Little 4 Not at all

24. How much chance do you get to relax?
0 Extreme amount 1 Very much 2 Moderate amount 3 Little 4 Not at all

25. Do you have difficulty participating in religious activities such as visiting temple/mosque/church or reading holy books?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme
(continues)
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APPENDIX

Items Included in the HRQOL Instrument (continued)

26. Do you feel inhibited because of reasons related to your body?
0 Not at all 1 Slight 2 Moderate 3 Very much 4 Extreme

Follow-up question asked for each item:
Is your difficulty caused by any of the following?

1. Eye-related problems 0 No 1 Yes
2. Health problems other than eyes 0 No 1 Yes
3. Other reasons 0 No 1 Yes 2 Most important
4. Cannot say 0 No 1 Yes
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