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ABSTRACT

Purpose: To assess if the Impact of Vision Impairment (IVI) is a valid instrument to measure

participation in daily activities and rehabilitation in patients with age-related macular degen-

eration (AMD) and varying levels of visual impairment. Methods: Participants, recruited from a

public eye hospital and low vision centers, completed the IVI questionnaire. The IVI and its three

subscales were assessed for fit to the Rasch model. Unidimensionality, item fit, response cate-

gory performance, and targeting of items to patients were assessed. Confirmatory factor anal-

ysis (CFA) was used to assess the three-factor model of the IVI in this sample of AMD patients.

Results: 219 patients (mean ± SD age = 83.5 ± 7.4 yr) were recruited. Of these, 22%, 55% and

23% had mild (<6/12–6/18), moderate (<6/18–6/60) and severe (<6/60) vision loss, respectively.

The IVI total and three subscales displayed discrete thresholds indicating that the respondents

understood the response categories. The IVI items fitted the scale and unidimensionality was es-

tablished. Person separation reliability for the IVI score was substantial (0.94) indicating that the

scale can discriminate between several groups of AMD patients. The IVI items were significantly

targeted to the AMD patients with the means of the two distributions shown to be very close (0.0

and 0.1, respectively). Substantial targeting was also evident for the subscales. Poorer visual

acuity was significantly associated (ANOVA; F (2, 216) =23.4; p <0.001) with greater restriction

of participation suggesting that the IVI has substantial construct validity. CFA supported the

IVI three-factor model which includes items from the “emotional well-being, “reading and ac-

cessing information” and “mobility and independence” subscales. Conclusions: Clinicians and

researchers can reliably use the IVI to assess the impact on daily life and the effectiveness of

clinical trials and rehabilitation interventions in patients with AMD across a range of vision loss.

INTRODUCTION

The most recent World Health Organization (WHO) data on
vision impairment conservatively estimates that 14 million per-
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sons are blind or visually impaired as a result of Age Related
Macular Degeneration (AMD).1 In Australia, the prevalence of
blindness in AMD patients older than 85 years has been reported
to be 18.5%.2 People with AMD usually retain their peripheral
vision but lose their central vision which in turn, impacts on daily
living that requires fine vision such as reading and watching TV.3

AMD-related vision impairment has also been associated with
depression, poor mental health and reduced quality of life.4−6 An
ageing population means that the number of people with AMD
is likely to increase and a further understanding of the impact
of this eye condition on participation in daily living is needed
and should be included as an outcome measure in rehabilitation
and clinical trials. To facilitate this, an appropriate instrument is
required.
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While a number of self-reported questionnaires have been
used to assess the impact of AMD,7−11 no vision-specific assess-
ment of quality of life in people with AMD has been performed
using a Rasch-scaled measure. A Rasch-calibrated instrument
estimates linear interval measures from ordinal raw scores facil-
itating the use of parametric statistical techniques. This improves
the accuracy of scoring and removes measurement noise which
in turn improves sensitivity to intervention-induced changes and
correlations with other variables.12−15 Rasch analysis also as-
sesses the instrument’s validity, particularly if the scale items
target the spectrum of the overall trait being measured i.e. par-
ticipation in daily life or visual disability.16 It therefore provides
a valuable means to assess the characteristics of an instrument
designed to measure participation in daily living or quality of
life.

In assessing the impact of vision impairment and the effec-
tiveness of intervention trials, it would be beneficial to have
a valid vision- and disease-specific instrument. Previously, we
demonstrated that the Impact of Visual Impairment instrument
(IVI) was a valid scale to assess participation and the effective-
ness of rehabilitation in vision impaired people.17,18 We also
showed that the IVI was a sensitive measure to assess the im-
pact of cataract surgery on specific areas of daily functioning in
patients with early AMD. 19 To effectively assess the impact of
rehabilitation and clinical trials in patients with AMD, it is crit-
ical to have a scale that does not use summative scoring as this
technique assumes erroneously that the overall trait being mea-
sured have interval measurement characteristics and that each
item represents equal difficulty, and scores them equally.14

Rather, an appropriate scale needs to possess demonstrated
measurement features (accuracy, sensitivity, reliability and va-
lidity) usually confirmed when the scale data fit the Rasch model.
The original IVI was validated with almost a quarter of its sample
diagnosed with AMD, so it seems likely that the IVI would be
suitable for AMD subjects.20 However, this has not been specif-
ically shown, and since three-quarters of this original validation
population did not have AMD, the validity of the IVI for this
sub-population cannot be assumed. The aim of this study was
therefore to empirically determine if the IVI provides a valid
assessment of perceived restriction of participation in AMD pa-
tients with a range of visual impairment.

Participants

Participants (N = 219) were recruited from tertiary public eye
clinics at the Royal Victorian Eye and Ear Hospital (RVEEH)
and low vision rehabilitation centers across Victoria, Australia.
The eligibility criteria for the study included presenting visual
acuity < 6/12, ≥18 years of age, a diagnosis of AMD as the main
cause of vision impairment, and the ability to converse in En-
glish. Potentially eligible participants who agreed to participate
completed a consent form that allowed access to their hospital or
agency histories. The IVI, sociodemographic and clinical data
were collected. Ethical approval was obtained from the RVEEH
Human Research and Ethics Committee. This research adhered
to the tenets of the Declaration of Helsinki.

The IVI was developed to assess the restriction of partici-
pation in daily activities in people with low vision. It can be
self- or interviewer-administered. Recently, the IVI was further
validated to examine its response scale and internal consistency
as well as to provide the true linear scoring benefits of Rasch
analysis.17 This resulted in a 28-item questionnaire with a 4-
category response scale for 26 items-“not at all” (0), “a little”
(1),“a fair amount” (2),“a lot” (3) and a 3-category response
scale for 2 items-“not at all” (0),“a fair amount” (1),“a lot” (2).
17 A 3-subscale structure possessing interval level measurement
characteristics was subsequently confirmed using Confirmatory
Factor and Rasch analyses. 21 They are “Emotional well being,”
“Reading and accessing information” and “Mobility and inde-
pendence.” The revised 28-item IVI was used in this study, and
scored for an total score and 3 subscale scores.17

Rasch analysis

The IVI data were fitted to the Rasch model 22 using the
RUMM2020 software.23 The Rasch model assumes that the
probability of a patient selecting a response category for any item
is a logistic function of the relative distance between the item
level of difficulty and patient’s level of ability. Consequently,
it is anticipated that the probability of endorsing a particular
rating category will increase monotonically with the difference
between the person’s level of difficulty in performing daily ac-
tivities and the level of difficulty required for the task. Where
the scale data meet the Rasch model expectations, the ordinal
raw score is transformed into an interval scale.24,25 Among a
number of advantages, normally distributed interval-level mea-
surement allows for the use of parametric analysis of data. This
is particularly important as the misuse of ordinal scores can com-
promise the results of clinical trial analyses when these scores
are used to calculate changes across experimental and control
groups.25

Three overall fit statistics are considered. An item-trait in-
teraction score reported as a Chi-Square (χ2), which reflects
the property of invariance across the trait. An item-trait inter-
action probability value >0.002 (Bonferroni-adjusted p value)
was used to indicate no substantial deviation from the Rasch
model. Two other Fit statistics represent the residuals between
the expected estimate and actual values for each person-item,
summed over all items for each person and over all persons for
each item. The residuals are transformed to approximate a z-
score and represent a standardized normal distribution where
perfect fit to the model would have a mean of approximately 0
and a standard deviation of 1.

A person separation reliability score ranging between 0 and
1 indicates how well the items of the instrument separate the re-
spondents. Larger values indicate a greater ability to distinguish
between strata of person ability. A value of 0.9, for example,
represents an ability to distinguish four strata of person ability.
Individual item or person statistics with Fit Residuals values
>2.5 or probability values below the Bonferroni adjusted alpha
value were used to indicate misfit of the data to the model. Item
removal was also considered if items demonstrated Fit residual
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values >2.5 or less than Bonferroni-adjusted probability scores
(p = 0.002).

The ordering of thresholds (i.e. how the patents interpret
the transition between categories) was investigated. Disordered
thresholds is a sign that the categories are not working as in-
tended and can occur when there are too many response options,
or when the labeling of options is similar to each other, poten-
tially confusing or open to misinterpretation. The collapsing of
adjacent categories was considered in the event of disordered
thresholds.

Similarly, the occurrence of differential item functioning
(DIF) was statistically tested to ascertain if subgroups within the
sample (e.g. gender), despite equal levels of the underlying trait,
responded differently to an individual item. Targeting was also
assessed as it was important to determine if the IVI items were
particularly suitable to assess participation in visual disability
associated with AMD. Poorly targeted measures are limited by
floor or ceiling effects, display an uneven spread of items across
the full range of respondent’s scores and show insufficient items
to assess the full range of the sample trait.

Unidimensionality provides further evidence that the instru-
ment is measuring the underlying trait (participation in daily liv-
ing) that it purports to measure. The unidimensionality of the IVI
was assessed using Principal Components Analysis (PCA) of the
residuals. Unidimensionality is formally tested in RUMM2020
by allowing the pattern of factor loadings on the first component
to determine “subsets” of items (“positive” and “negative” load-
ings subsets). If person estimates derived from these two subsets
of items statistically differ (using independent t-test provided in
RUMM) from the estimates derived from the full scale, a breach
of the assumption of unidimensionality is indicated. 26

Confirmatory factor analysis

Confirmatory factor analysis (CFA) using AMOS (Version 6,
SPSS Science, Chicago, Illinois, USA) was used to confirm the
three-subscale structure of the IVI as found previously.21 The
three-factor model comprised three latent traits namely mobil-
ity and independence (11 items), emotional well-being (8 items)
and reading and access to information (9 items). CFA using max-
imum likelihood estimation was conducted on the calibrated
person-item scores to evaluate fit of each proposed model. Win-
steps version 3.6127 was used to generate calibrated person-item
scores as this feature is not available in RUMM and has been
described previously.21

A good model fit can be indicated by a non-significant item-
trait interaction χ2 probability value. However, because the χ2

test has been criticized for its dependence on sample size, a range
of fit statistics were assessed. A relative χ2 is usually used (ra-
tio of χ2 to degrees of freedom- χ2/d.f.) with a recommended
range of 1.0–2.0.28 The Root Mean-Square Error of Approxi-
mation (RMSEA) is the one of the most informative statistics
in determining model fit as it takes into account the number
of variables that are estimated in the model.29−31 RMSEA val-
ues are required to be ≤0.05 to indicate good fit. Values between
0.05 and 0.08 indicate reasonable fit.29−31 For the incremental fit

Table 1. The characteristics of the 219 study participants.

Age (yr) Mean ± SD 82.8 ±7.4

Range 63–103

Gender Men 74 (34%)

Women 145 (66%)

Presenting <6/12–6/18 (<20/40–20/60) 48 (22%)

visual acuity

<6/18–6/60 (<20/60-20/200) 122 (55%)

<6/60 (<20/200) 49 (23%)

Duration of vision Median (min, max) 3 (0.1, 54)

impairment (yr)

Comorbidity Yes 167 (76%)

No 42 (19%)a

Comorbidity affects Not at all 43 (25%)

daily living?

A little 60 (36%)

A great deal 64 (38%)b

a and b: data from 9 and 1 participants are missing.

statistics (Goodness of Fit Index: GFI; the Tucker-Lewis Index:
TLI; and the Comparative Fit index: CFI) values <0.90 indicate
lack of fit, values between 0.90 and 0.95 indicate reasonable fit
and values between 0.95 and 1.00 indicate good fit.29−31

RESULTS

The patients’ (N = 219) demographics and clinical data are
shown in Table 1. 66% were female and 78% had moderate to
severe visual impairment (<6/18).

Fit of the IVI data to the Rasch model

For ease of interpretation, the IVI scores were reversed for
Rasch analysis giving participants with higher levels of par-
ticipation higher scores. The partial credit approach..32 (which
allows each item to have its own threshold parameters), was
used because the likelihood-ratio test in RUMM 2020 was sta-
tistically significant (p < 0.001) indicating that the rating scale
model (which requires equivalent thresholds across all items)
was not appropriate.

Rasch analysis of the total score showed fit to the Rasch
model with a non significant (Bonferroni adjusted) Item-Trait
Interaction probability value (χ2 (df) = 80.4 (56); p = 0.02).
This is an important finding as it demonstrates that IVI data fit the
expectations of the measurement model. There was no evidence
of disordered thresholds (Figure 1) suggesting that the response
options of the IVI are discreet and that AMD patients could
reliably discriminate between the categories of difficulty of the
scale. The three IVI subscales “Emotional well being”, “Reading
and accessing information” and “Mobility and independence”
when fitted to the Rasch model, also recorded non-significant
probability values indicating no misfit between data and model
(p = 0.62, 0.13 and 0.21, respectively). In addition, all items
recorded ordered thresholds for the three subscales.

Ophthalmic Epidemiology March–April 2008 107
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Figure 1. Threshold map of the IVI showing ‘ordered thresholds’ which indicates that the participants could reliably discriminate between the

categories of difficulty of the IVI.

Estimates of item measure

For the total score, the use of the rating scale categories was
approximately normally distributed, with the middle categories
“A little” and “A fair amount” representing 27% to 39% of the
ratings and the extreme categories ”Not at all” and ”A lot” repre-
senting 15% to 19% of the ratings, respectively (Table 2). At the
item level, this pattern was evident for a number of items such
as “operating household appliances;” “fear of falling or trip-
ping;” “going down step;” “safety outside of home”; and “feel-
ing sad or low”. Item-by-item analysis of each rating scale cat-
egory showed that 86.4% of the rating scale categories (95/110)
had more than 10 observations. Similar findings were found for
the three subscales.

Examination of the individual items in the total IVI showed
no misfit to model expectation with a mean = 0.07, SD = 0.94
(optimal values are 0 and 1, respectively) with Fit Residual val-
ues ranging between −1.78 to 2.34 (Table 2). Similar results
were found for “Emotional well being” (mean = 0.06, SD =
1.15), “Reading and accessing information” (mean = −0.06,
SD = 0.97) and “Mobility and independence” (mean = 0.09,

SD = 0.78) subscales. All items showed Fit Residuals values
<2.5 with Bonferroni adjusted probability. For the total score,
our estimates of item measures in this AMD population were
almost identical to those found in a low vision participants (r
= 0.99).17 but substantially different in glaucoma patients (r =
0.19).33

Person separation reliability

The person separation reliability score for the total IVI was
0.94 and ranged between 0.90 and 0.92 for the three subscales.
This finding indicates that the scale can discriminate between
groups of respondents with 4 or more different levels of restric-
tion of participation in daily living.

Differential item functioning

Gender, degree of visual impairment, duration of visual im-
pairment, comorbidity and effect of comorbidity on daily living
were assessed for the total and subscale scores and were found
to be free from DIF, with probability values exceeding the ad-
justed alpha value for each of the factors assessed. This finding

108 March–April 2008 Ophthalmic Epidemiology
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Table 2. Category response proportions (categories reversed) and Fit indices of the 28 IVI items to the Rasch model for the total score (location,

standard error, fit residuals, chi-Square and probability values).

Category response proportions (%)

IVI Items 1 2 3 4 Location SE FitResid χ2 Prob

See and enjoy TV 11 55 26 9 0.31 0.11 0.86 5.49 0.06

Recreational activities 25 30 25 20 0.18 0.11 2.34 2.82 0.24

Shopping 25 44 18 13 0.65 0.10 −1.06 0.68 0.71

Reading print 64 32 4 — 2.14 0.14 0.37 2.62 0.27

Visiting friends 6 23 30 40 −0.93 0.10 −0.49 0.94 0.62

Recognising people 17 48 20 15 0.32 0.10 −0.04 0.20 0.91

Getting information 17 63 19 — 0.04 0.14 0.73 2.24 0.33

Looking after appearance 5 34 37 25 −0.77 0.10 0.18 1.38 0.50

Opening packaging 10 28 34 28 −0.47 0.10 0.13 4.60 0.10

Reading labels 43 36 15 6 1.39 0.10 1.18 1.93 0.38

Operating appliances 12 36 33 19 −0.07 0.10 −0.67 9.22 0.01

Getting about outdoors 16 43 29 12 0.40 0.11 −0.70 1.15 0.56

Fear of falling or tripping 2 68 21 9 −0.40 0.13 0.96 0.21 0.90

Travelling or using transport 24 38 24 14 0.43 0.11 −0.42 2.37 0.31

Going down steps 7 54 30 9 0.12 0.12 0.12 0.53 0.77

Safety at home 3 21 37 38 −1.33 0.11 −0.28 2.32 0.31

Spilling things 3 27 39 31 −1.28 0.11 −1.18 3.81 0.15

Safety outside of home 13 33 34 20 −0.13 0.10 0.35 2.73 0.26

Stopped you doing things 15 56 19 10 0.55 0.11 −1.15 3.59 0.17

Need help 9 50 27 14 0.04 0.11 −0.64 4.94 0.08

Embarrassed 6 28 31 35 −0.91 0.10 0.30 2.86 0.24

Frustrated 23 44 22 11 0.65 0.10 −0.39 6.38 0.04

Lonely 7 16 28 49 −1.03 0.10 0.67 4.96 0.08

Sad or low 11 30 30 29 −0.45 0.10 0.62 1.05 0.59

Worry about your eyesight 23 45 24 9 0.72 0.10 1.85 3.81 0.15

Coping 13 35 33 19 −0.03 0.10 −0.29 0.47 0.79

Nuisance 14 48 28 10 0.45 0.11 −1.78 6.12 0.05

Interfere with life 9 34 25 32 −0.56 0.10 0.28 1.01 0.60

SE = Standard Error, FitResid = Fit Residuals, χ2 =Chi-Square and Prob = probability score.
∗All items showed Fit Residuals values <2.5 and Bonferroni adjusted probability scores >0.002 (0.05/28).

indicates that the IVI performs with similar accuracy regardless
of subgroups within these person factors.

Targeting

The participants’ range of ability (−5.49 to 4.81 logits)
for the total score was found to have a normal distribution
(Kolmogorov-Smirnov Z test score = 0.72; p = 0.68). The
person-item threshold map (Figure 2) shows the person and item
thresholds on the same calibrated scale (upper and lower sec-
tions of the graph, respectively). The map shows an even spread
of items across the full range of respondents’ scores suggesting
effective targeting of the AMD patients (top) to the IVI items
and thresholds (bottom).

The mean person location logit value (0.13) substantiates that
overall the questionnaire was well-targeted and that the partic-
ipants had a marginally higher level of ability than the average
of the scale items (which would be 0 logit). Targetting was also
similarly effective for the three subscales with mean person lo-
cation values of 0.31, 0.30 and −0.32 logits for the “Emotional
well being,” “Reading and accessing information” and “Mo-
bility and independence” subscales, respectively. In addition,
inspection of the targeting maps (Figures 3A–C revealed a con-
sistent spread of items across the range of the participants’ scores

when grouped under mild, moderate and severe levels of vision
impairment. This result indicates the IVI items suitably target
AMD patients across the spectrum of visual impairment.

Overall, the five most difficult items in the IVI were “read-
ing ordinary size print;” “reading labels or instructions on
medicine;” “feeling frustrated or annoyed;” “worried about your
eyesight getting worse;” and “shopping” with logit scores of 2.1,
1.4, 0.7, 0.7 and 0.6, respectively (Table 2). Conversely, the five
least difficult items were “general safety at home;” “spilling or
breaking things;” “feeling lonely and isolated;” “visiting friends
or family;” and “feeling embarrassed” with logit scores of −1.3,
−1.3, −1.0, −0.9 and −0.9, respectively (Table 2). Targetting
was also similarly effective for the three subscales with mean
person location values of 0.3, 0.3 and -0.3 logits for the “Emo-
tional well being,” “Reading and accessing information” and
“Mobility and independence” subscales, respectively.

Unidimensionality

The presence of unidimensionality is the most important base
in interpreting results from item response analysis and was as-
sessed using established procedures.26,34 Principal Components
Analysis of the residuals identified two subsets of items for
the total IVI consisting of the highest “positive loadings” and
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Figure 2. The targeting map showing an even spread of items across the full range of the respondents’ scores suggesting effective targeting of

the Age Related Macular Degeneration participants (upper half) to the Impact of Vision Impairment items and thresholds (lower half).

“negative loading” items. Person estimates generated for the
subsets in each case were subjected to a series of independent
t-tests to compare the estimates for each person. For the total
score, the negative subset (PC loadings <0.3) represented three
items namely “Safety at home;” “Safety outside of home;” and
“Shopping”. The positive subset (PC loadings >0.3) comprised
three items which included “Feel frustrated;” “Feel lonely;” and
“Feel sad or low”. Similar subsets were also produced for the
three subscales. Less than 5% of the estimates were found to be
significantly different and therefore no evidence of multidimen-
sionality was detected for the total and three subscales scores of
the IVI.

Validity

The construct validity of the Rasch-calibrated total score IVI
was tested by assessing its ability to discriminate between par-
ticipants of different levels of visual impairment, namely mild
(<6/12 to 6/18), moderate (<6/18 to 6/60) and severe (<6/60).
Poorer visual acuity was significantly associated (ANOVA; F (2,
216) = 23.4; p < 0.001) with greater restriction of participation

Table 3. Person measures for those with mild, moderate and severe

visual impairment on the IVI total and three subscales scores.

Level of visual impairment

Mild Moderate Severe ANOVA results

IVI scores (n = 48) (n = 122) (n = 49) F p

Emotion subscale 1.28 0.30 −0.52 12.164 <0.001∗
Mobility subscale 1.35 0.34 −0.61 17.819 <0.001∗
Reading subscale 0.76 0.26 −1.46 25.275 <0.001∗
Total score 1.06 0.11 −0.73 23.357 <0.001∗

∗Post hoc comparisons showed significant differences (p < 0.05)

between person measures (in logit) when comparing mild vs. moderate;

moderate vs. severe; and mild vs. severe levels of visual impairment.

(1.06, 0.11 and −0.73, mean logit values for mild, moderate and
severe visual impairment, respectively). Similar findings were
found for the three subscales (Table 3).

Confirmatory factor analysis

The goodness of fit statistics for the 3-factor model are shown
in Table 4. All the indices showed a reasonable fit between the
IVI data and the 3-factor model. The beta coefficients of all items
were all statistically significant (p < 0.001) and ranged between
0.56–0.73, 0.65–0.80 and 0.55–0.78 for the mobility and in-
dependence; emotional well-being; and reading and accessing
information subscales, respectively. These findings provide the
evidence of the 3-subscale structure of the IVI as previously
demonstrated with a low vision population.21

DISCUSSION

We set out to determine if the IVI, initially validated with
a population of people with low vision, was equally a suitable
measure of participation in daily activities in AMD patients with
a range of visual impairment. Our findings indicated that the
28-item IVI satisfies the standards of measurement described
by the Rasch model when used in a sample of AMD patients.

Table 4. Goodness of fit statistics for the 3-Factor model.

Fit indices Recommended values Values

χ2 N/A 562.9

d.f. N/A 335

χ2/d.f. ≤ 2.00 1.68

Root mean square error of ≤ 0.08 0.056

approximation

Goodness of fit index ≥ 0.9 0.875

Comparative fit index ≥ 0.9 0.932

Tucker-Lewis Index ≥ 0.9 0.923

110 March–April 2008 Ophthalmic Epidemiology
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Figure 3. (A-C). The targeting maps showing an even spread of items across the range of the respondents with mild (A), moderate (B) and

severe (C) vision impairment suggesting effective targeting of the Age Related Macular Degeneration participants (upper half) to the Impact of

Vision Impairment items and thresholds (lower half) across the range vision loss.

Ordered thresholds were consistent across all items and the es-
timates of item and person measures showed no misfit to the
model expectation. In addition, there was no evidence of multi-
dimensionality or differential item functioning. We also found
appropriate targeting of items to AMD patients not only as a
group but also when categorized as mild, moderate and severe
vision impairment.

Confirmatory factor analysis substantiated the 3-subscale
structure of the IVI representing items from the emotional well-

being, reading and accessing information and mobility and in-
dependence. Substantial construct validity was also found for
the total and three subscale scores. These findings collectively
demonstrate that the IVI, with its three subscales, is a valid
scale to measure self-reported restriction of participation in
daily activities in AMD patients with varying levels of visual
impairment.

We recently also investigated if the IVI was suitable to as-
sess participation in patients with glaucoma, but with relatively

Ophthalmic Epidemiology March–April 2008 111
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Figure 4. The targeting map showing a skewed distribution of items across the range of the respondents’ scores suggesting a less than optimal

targeting of the glaucoma participants (upper half) to the IVI items and thresholds (lower half).

good vision.33 A skewed targeting was evident in that study as
a large number (90%) of the patients had relatively little or no
difficulty with the most difficult item being of relatively good
vision (Figure 4). As opposed to that, we found substantial tar-
geting in this study as our AMD participants displayed a range
of visual impairment. The discrepancy between these two stud-
ies could be related to the spectrum of visual impairment in the
two populations rather than differences in eye conditions.

Interestingly, although we recorded appropriate targeting
when our AMD participants were categorized according to their
level of visual impairment, there was some evidence of clus-
tering of participants to the right of the graph (i.e., more have
positive scores) for the mild group (Figure 3A) and to the left of
the graph (i.e. more have negative scores) for the severe group
(Figure 3C). This finding is, however, not unusual and in fact
anticipated as participants with mild vision loss would be ex-
pected to have a ability higher to participate in most daily living
activities and therefore have positive scores. Conversely, par-
ticipants with severely compromised vision are likely to have
negative scores as their ability to participate is less than the re-
quired visual ability of the scale items. The IVI could be used
as a valuable tool to monitor changes in AMD participants with
a range of visual impairment in how they move along the hor-
izontal axis of the target map subsequent to rehabilitation and
treatment trials to improve vision.

The impact of AMD on quality of life has previously been
shown to be associated with reading, watching television, driv-
ing, and emotional well being.3,35,36 Although not commonly
acknowledged, deterioration in visual functioning in patients
with AMD have also been associated with poor performances
in mobility measures.37 Our findings indicate that mobility and
independence-related activities are specific areas of concern for
this population with one item (going shopping) rated among
the most difficult activities. Considering the impact of impaired
mobility and poor vision on falls and institutionalization,38 the
IVI and in particular the items under the “mobility and indepen-

dence” subscale can provide an appropriate assessment of the
magnitude of restriction in mobility-related activities.

In conclusion, AMD has a tremendous impact on the physi-
cal and mental health of the geriatric population and their fami-
lies and is emerging as a major public health burden especially
in developed countries. A valid and appropriate instrument to
assess the impact of this eye condition across the spectrum
of visual impairment is therefore critical. Clinicians and re-
searchers can reliably use the IVI to assess restriction of partic-
ipation in daily living activities in patents with AMD. This also
makes the IVI, which also comprises three subscales (“Mobil-
ity and independence,” “Emotional well being” and “Reading
and accessing information”), an ideal instrument for use in de-
termining specific outcomes of clinical trials and rehabilitation
programs.

Lately, the inhibition of vascular endothelial growth factor
(VEGF) has been shown to be an effective strategy for the treat-
ment of neovascular AMD and has produced significant im-
provements in vision among treatment groups.39−42 Future stud-
ies could also assess the impact of the anti-VEGF treatments on
overall and specific areas of daily living using the IVI.
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