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Abstract: This article describes the development and evaluation of a short form
of the 24-item Adaptation to Age-Related Vision Loss (AVL) scale. The eval-
uation provided evidence of the reliability and validity of the short form (the
AVL12), for significant interindividual differences at the baseline and for
individual-level change in AVL scores over time. Thus, the AVL12 maintains
strong psychometric properties and is a shorter, more efficient measure for
assessing adaptation to age-related vision loss in both research and clinical

settings.
The Adaptation to Age-Related Vision
Loss (AVL) scale (Horowitz & Reinhardt,
1998) was developed to provide a psycho-
social measure of adjustment specifically
for older adults who are adapting to late-life
vision loss. The major impetus for develop-
ing the AVL was the absence of instru-
ments in the field that specifically focused
on older adults with visual impairments
(both those who are blind and those with
low vision) and on their psychosocial,
rather than functional, adaptation to vision
loss. Horowitz and Reinhardt (1998) argued
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that it was not that older adults adapted
differently to visual impairment than did
younger people, but that the indicators of
adaptation would be different in later life.
For example, references to braille, school,
and work in the few scales that focused on
psychological issues related to vision loss
would not be appropriate for older adults
who lost vision later in life.

Furthermore, in lieu of a specific mea-
sure of adaptation to late-life vision loss,
most researchers relied on global mea-
sures of well-being, such as measures of
life satisfaction, morale, and depression.
Global measures of well-being, however,
focus on the older person’s current emo-
tional state and on the congruence be-
tween desired and achieved lifetime
goals. Adaptation to a specific late-life
stressor, such as visual impairment, is not
synonymous with adaptation to aging, but

may be a contributor to overall subjective
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well-being in later life. Thus, both global
and domain-specific measures are rele-
vant to understanding the quality of life of
older adults with visual impairments. In a
review of the literature, common themes
were identified that contributed to the def-
inition of adaptation to age-related vision
loss, namely, themes of acceptance, a re-
alistic approach to both limitations and
remaining capabilities, and a balance be-
tween independence and the appropriate
use of assistance (Horowitz & Reinhardt,
1998).

The original AVL scale had 24 items
and a dichotomous response set (agree or
disagree). A factor analysis of the original
24-item scale indicated that while the dif-
ferent aspects of adaptation just noted are
reflected in the items, the scale was more
consistent with, and best used as, a uni-
dimensional measure. Furthermore, anal-
yses gave support for the reliability and
validity of the scale. The internal consis-
tency of the scale was high (alpha � .84),
and convergent validity was indicated by
significant correlations with commonly
used scales of life satisfaction (correla-
tions ranged from .49 to .63) and depres-
sion (correlations ranged from �.55 to
�.74) and a single-item self-rating of ad-
aptation (correlations ranged from .37 to
.45; see Horowitz & Reinhardt, 1998).

Given the increasing number of older
adults with age-related vision loss (Camp-
bell, Crews, Moriarty, Zack, & Blackman,
1999; Horowitz, Brennan, & Reinhardt,
2005), as well as the increasing need to
document the effectiveness and outcomes
of vision rehabilitation services (Agency for
Healthcare Research and Quality, 2002), it
is not surprising that research on the psy-
chosocial consequences of age-related vi-

sion loss and psychosocial outcomes of vi-
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sion rehabilitation services for older adults
has been increasing in recent years. How-
ever, the research tools that are available
focus primarily on assessing vision-related
function. These tools include questionnaires
that were available at the time that the AVL
scale was developed, such as the Visual
Function Self-report (Steinberg et al.,
1994), the Activities of Daily Vision Scale
(Mangione et al., 1992); and the Visual
Activities Questionnaire (Sloane, Ball,
Owsley, Bruni, & Roenker, 1992), as well
as scales that have appeared in the literature
since then, such as the Melbourne Low Vi-
sion ADL Index (Haymes, Johnston, &
Heyes, 2001), the National Eye Institute
Visual Function Questionnaire (NEI-VFQ;
Mangione et al., 2001), and the Veterans
Affairs Low-Vision Visual Function Ques-
tionnaire (Stelmack et al., 2004; Szlyk et al.,
2004). However, as Stelmack et al. (2004)
noted, these questionnaires were developed
for various applications, many to evaluate
medical treatments, and are not routinely
used to assess the impact of vision rehabil-
itation services. Furthermore, although vi-
sual function measures are useful tools for
measuring functional status, which is the
major focus of vision rehabilitation, these
instruments do not purposively or ade-
quately address the psychosocial issues that
inevitably accompany an age-related vision
loss and that must be confronted and re-
solved as part of the process of adaptation.
Yet, the psychosocial aspects of low vision
care are becoming increasingly recognized
as an important part of the rehabilitation
process (Agency for Healthcare Research
and Quality, 2002). Thus, given the contin-
ued need for a measure such as the AVL
scale, and the desire to maximize the sen-
sitivity of the AVL to capture change, we

developed a shorter version of the AVL that
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is more efficient to use and maintains the
psychometric strengths of the longer scale.

Methods
IDENTIFICATION OF PROPOSED ITEMS

FOR THE SHORT AVL
The original 24-item AVL scale was in-
corporated into the study, Social Support
and Adaptation to Chronic Vision Loss,
with a sample of 570 adults who were
applicants for vision rehabilitation ser-
vices, including low vision, orientation
and mobility, rehabilitation training, and
counseling (Reinhardt, 2001). The type
and amount of actual services the partici-
pants received depended on their individual
preferences and needs. The data from the
study were used to guide the modifications
made to the original 24-item AVL scale.
The participants ranged in age from 63 to
99 years, with a mean of 80 years (SD � 7).
Of the 570 participants, 64% reported mac-
ular degeneration, about one-fourth re-
ported glaucoma, and just over one-third
reported cataracts (some respondents re-
ported more than one visual condition). The
participants varied in the severity of their
visual impairment. On a scale of functional
vision loss (Horowitz, Teresi, & Cassels,
1991) with a possible range of 0 to 15 (a
high score indicating more severe vision
loss), the mean was 11 (SD � 3), with 78%
scoring at or above the cut score of 9, indi-
cating a significant level of impairment.

Several procedures were followed to
identify items that could be deleted from
the original scale. First, distributions for
each of the AVL 24 items were examined.
Ten items were identified that had more
skewed distributions, a relatively high
proportion of missing data, relatively low

item-total correlations, or poor feedback
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from the interviewers (the items were dif-
ficult to administer in terms of time and
understanding). These items were
dropped from the scale. See Table 1 for a
list of the items in the original 24-item ver-
sion, the reasons for dropping particular
items, and the resulting 14-item version
with the scoring for each item described.

Second, some of the wording of the
items in the original scale was modified
to have all items consistently reflect
self-references, that is, to require that
answers from the participant were about
the participant, rather than about visu-
ally impaired people in general. For ex-
ample, the item that was originally
worded as “Visually impaired people
might as well accept the fact that visual
impairment makes them pretty help-
less” was reworded as “I might as well
accept the fact that visual impairment
makes me pretty helpless.” Last, re-
sponse categories were changed from a
dichotomous agree-or-disagree format
to a 4-point Likert-type scale (strongly
agree, agree, disagree, and strongly dis-
agree) to maximize sensitivity. The re-
sulting scale contained 14 items (see
Table 1), 10 of which were negatively
worded (for instance, “I feel that losing
one’s sight means losing one’s self”)
and 4 of which were positively worded
(for example, “There are worse things
that can happen to me than losing vi-
sion”). The shortened AVL scale was
tested in an independent longitudinal
study, entitled Depression, Disability,
and Rehabilitation (Horowitz, Rein-
hardt, & Kennedy, 2005), which had a
baseline sample of 584 older adults who
were applicants for vision rehabilita-

tion.
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Table 1
Items on the AVL24 and the AVL14.

AVL24 AVL14

1. Because of my vision loss, I feel like I can
never really do things for myself.

1. Because of my vision loss, I feel like I can
never really do things for myself.

2. Most services available to visually impaired
persons are useless in really helping them
with their problems. [Missing data]

3. I can still do many of the things I love; it
just takes me longer because of my visual
impairment. [Low item-total correlation]

4. Visual impairment is the cause of all my
problems.

2. Visual impairment is the cause of all my
problems.

5. Some people in the family act as though
the visually impaired person is a burden to
them. [Skew]

6. A visually impaired person can never really
be happy.

3. Because of my visual impairment, I can
never really be happy.

7. Because of my trouble seeing, I am afraid
that people will take advantage of me.

4. Because of my trouble seeing, I am afraid
that people will take advantage of me.

8. By learning new ways of doing things (that
compensate for vision loss), a visually
impaired person has a chance to be more
independent.

5. As a person with vision loss, I can become
more independent by learning new ways of
doing things.

9. Visually impaired persons cannot afford to
talk back or argue with family and friends. [Skew]

10. People should not expect too much from
visually impaired persons.

6. People should not expect too much from
me because of my visual impairment.

11. People who experience vision loss late in
life will never be able to learn how to get
around without bumping into things. [Interviewer feedback]

12. It is too hard for older people to learn new
ways of doing things (that compensate for
vision loss) if they become visually
impaired. [Interviewer feedback]

13. Visually impaired people may as well accept
the fact that visual impairment makes
people pretty helpless.

7. I may as well accept the fact that visual
impairment makes me pretty helpless.

14. It is degrading for visually impaired persons
to depend so much on family and friends. [Interviewer feedback]

15. Although the circumstances of my life have
been changed, I am still the same person I
was before my visual impairment.

8. Although the circumstances of my life have
been changed, I am still the same person I
was before my visual impairment.

16. Sighted people generally dislike being with
visually impaired people (because of their
vision problems). [Missing data]

17. Sighted people expect visually impaired
persons to do things that are impossible. [Interviewer feedback]

18. Visually impaired people have to depend on
sighted people to do most of the things
they did for themselves.

9. I have to depend on sighted people to do
most of the things I did for myself.

19. Losing one’s sight means losing one’s self.
10. I feel that losing one’s sight means losing

one’s self.
20. People with vision problems are

uncomfortable making new friends because
they cannot always see people’s faces
clearly.

11. I am uncomfortable making new friends
because I cannot always see people’s faces
clearly.
(cont.)
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dica
PSYCHOMETRIC ANALYSES

OF THE MODIFIED AVL
The AVL14 items were integrated into an
in-depth interview eliciting data on socio-
demographic characteristics, visual status,
general health, functional ability, per-
sonal resources, social support, and psy-
chological well-being. The participants
ranged in age from 65 to 100 years, with
a mean of 80 years (SD � 8). Two-thirds
reported macular degeneration, one-
fourth reported glaucoma, one-third re-
ported cataract, and 15% reported dia-
betic retinopathy (some respondents
reported more than one visual condition).
There was a full range of visual acuity,
with 40% having visual acuities that were
better than 20/70, 39% having visual acu-
ities of 20/70 to 20/190, and 21% having
visual acuities of 20/200 or worse
(Horowitz, Reinhardt, & Kennedy, 2005).
Data from the baseline (n � 584), six-
month (n � 455), and one-year (n � 418)
follow-ups were used in these psychomet-
ric analyses. Both this and the previously
mentioned study followed the tenets of

Table 1
(cont.)

AVL24

21. I feel comfortable asking my family and
friends for help with things I can no longer
do because of my vision loss.

22. When a person becomes visually impaired,
sighted friends don’t understand him or her
as they did before.

24. It is better for persons with vision problems
to let other people do things for them.

24. There are worse things that can happen to
a person than losing vision.

Note: AVL24 scoring: 1 � agree and 0 � disagre
tively worded); range � 0–24; a higher score ind
agree, 2 � agree, 1 � strongly disagree, and 0 �
(positively coded); range � 0–42; a higher score in
the World Medical Association Declara-
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tion of Helsinki on Ethical Principles for
Medical Research Involving Human Sub-
jects and were approved by the Human
Subjects Review Committee (institutional
review board) of Lighthouse Interna-
tional.

In addition to the AVL scale, two
measures of mental health were used in
the analyses: the widely used measure
of depressive symptomatology, the Cen-
ter for Epidemiological Studies Depres-
sion Scale (CES-D; Radloff, 1977), a 20-
item scale, each item rated on a 4-point
Likert scale, coefficient alpha � .87,
range � 0–60, and a vision-specific men-
tal health measure (a 4-item scale, coef-
ficient alpha � .67, range � 4–20), taken
from the NEI-VFQ 25 (Mangione et al.,
2001). On the latter scale, each of 4
items was rated on a Likert scale rang-
ing from 1 (definitely true) to 5 (defi-
nitely false) regarding how true the
statement was for the participants re-
garding their vision loss: frustrated a
lot, have less control over what to do,
worry about embarrassing self, and worry

AVL14

12. I feel comfortable asking my family and
friends for help with things I can no longer
do because of my vision loss.

[Interviewer feedback]
13. Because of my vision loss, it is better to let

other people do things for me.
14. There are worse things that can happen to

me than losing vision.

ms 3, 8, 15, 21, and 24 are reverse coded (posi-
s better adaptation. AVL14 scoring: 3 � strongly
agree; items 5, 8, 12, and 14 are reverse coded
tes better adaptation.
e; ite
icate

dis
about eyesight.
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The structure underlying the responses
on the AVL scale was evaluated using sev-
eral techniques that are available through
covariance structural modeling and latent
variable modeling (Muthen, 2002; Raykov
& Marcoulides, 2006). First, a confirma-
tory factor analysis was conducted using
weighted least-squares estimation, which
accounted for the discrete nature of the
scale items. The reliability of the scale
was also examined by computing an al-
pha coefficient. Then, the validity of the
AVL scale was evaluated. For criterion
validity, the associations of the scores
on the AVL scale with both the CES-D
and the NEI-VFQ vision-specific mental
health measures were tested at a latent
variable level. For construct validity, a
model was fit with two factors, the first
loading on the AVL items, and the second
loading on the depression and NEI-VFQ
mental health scales. Finally, the AVL
scores were examined for their sensitivity
to change over time, using a multiple-
indicator longitudinal model. To maxi-
mize the use of all available data, full
information maximum likelihood (FIML)
techniques were used in the analyses with
multiple time points.

To accomplish our modeling purposes
and respond to our research questions, we
used confirmatory factor analysis with cat-
egorical indicators (Muthen & Muthen,
2006) for the scale-development work and
the validity-related analyses. To examine
the degree to which scores on the AVL
were related to the mental health construct,
we used a confirmatory factor analysis
model and focused on the correlations of
the pertinent latent variables, which fol-
lowed the procedure for addressing con-
struct validity as outlined in Bollen (1989).

The statistical technique on which these
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analyses are based is an underlying latent
variable approach, which was developed to
analyze categorical-dependent variables
(the AVL items in this case). These analy-
ses were conducted with the widely used
Mplus software (Muthen, 2002; Muthen &
Muthen, 2006; Raykov & Marcoulides,
2006).

Results
First, we performed a confirmatory factor
analysis to determine whether the rela-
tionships among the responses from the
AVL14 scale could be accounted for by
one underlying factor. Because the data
for the AVL items are categorical ordinal
data, with four categories for each item,
the assumption of continuous observed
variables could not be made. Therefore,
an underlying latent variable approach
was implemented using latent variable
modeling. In this approach, it is assumed
that there is a normally distributed latent
variable that underlies participants’ re-
sponses to each item. To test this assump-
tion, we first computed a polychoric cor-
relation matrix (PCM), which is the
correlation matrix for the underlying 14
continuous latent normal variables (rather
than for the 14 observed discrete vari-
ables). This assumption was tested for
pairs of items, and the results showed that
the assumption was plausible for the 14
items.

The single-factor confirmatory model,
in which the 14 discrete items were con-
sidered indicators of a single latent vari-
able (using the weighted least-squares es-
timation method; Muthen & Muthen,
2006), was found to fit acceptably well
(chi-square � 217.68, p � .001, df � 77,
RMSEA � .06, CFI � 0.93; SRMR �

0.11). However, two items (5: “As a per-
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son with vision loss, I can become more
independent by learning new ways of do-
ing things” and 12: “I feel comfortable
asking my family and friends for help
with things I can no longer do because of
my vision loss”) did not load significantly
on the underlying latent variable, adapta-
tion to vision loss. Thus, these two items
were removed, and the confirmatory fac-
tor analysis was repeated on the 12 AVL
items (referred to hereafter as the AVL12
scale). This single-factor confirmatory
model also showed an acceptable fit (chi-
square � 176.22, p � .001, df � 54,
RMSEA � .062, CFI � 0.94; SRMR �
0.11), with each of the 12 indicators load-
ing significantly on a common latent vari-
able. These results support the unidimen-
sionality of the AVL12 scale. See Table 2
for factor loadings for the AVL14 and the
AVL12 items. An alpha coefficient was
also computed for the items on the
AVL12 scale and found to be .85.

Table 2
Confirmatory factor analyses.

AVL14

Item
number

Unstandardized
common factor

loadings (�)

AVL1 0.84
AVL2 0.84
AVL3 0.86
AVL4 0.70
AVL5 �0.09
AVL6 0.76
AVL7 0.89
AVL8 0.43
AVL9 0.79
AVL10 0.80
AVL11 0.78
AVL12 0.03
AVL13 0.71
AVL14 0.25
For descriptive purposes, we examined
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the distribution of scale scores. The ob-
served scores matched the potential range
of 0–36, with a mean of 23.9 (SD � 8.4).
As depicted in Figure 1, while there was
a tendency to score at the higher end
(better adjusted) of the scale, the skew-
ness statistic remained less than 1, with a
score of �.55, and the full range of scores
were adequately represented.

Next, to address the criterion validity of
the AVL12 scale, these scores were cor-
related with two mental health measures
that were included in the study: the
CES-D, which is widely used to measure
depressive symptomatology in geronto-
logical research (Shaver & Brennan,
1991), and the mental health subscale of
the NEI-VFQ, which is widely used in
vision research (Mangione et al., 2001).
Both constructs could be expected to be
related to adaptation to vision loss, in that
higher levels of adaptation should be as-
sociated with lower depressive symptom-

AVL12

Item
number

Unstandardized
common factor

loadings (�)

AVL1 1.00
AVL2 0.98
AVL3 1.04
AVL4 0.84

AVL5 0.91
AVL6 1.06
AVL7 0.50
AVL8 0.95
AVL9 0.93
AVL10 0.91

AVL11 0.87
AVL12 0.32
atology and better vision-specific mental
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health. The results demonstrated an asso-
ciation of r � �.46 (p � .001) with
depressive symptoms and r � �.59 (p �
.001) with the vision-specific mental
health scale (a lower score indicates more
positive vision-specific mental health),
each indicating shared variance, but not
tautological relationships. The findings
also showed a correlation of r � .41 (p �

Figure 1. Distribution of the scores on the A
.001) between the measure of depressive
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symptoms and vision-specific mental
health.

To address construct validity, we fit a
covariance structure model with two fac-
tors (see Bollen, 1989). A two-factor
model was used to compare the vision-
specific measure of adjustment, adapta-
tion to vision loss (the AVL12 items),
with mental health (assessed with two

2 scale.
indicators). Specifically, the CES-D and
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NEI-VFQ scale scores were considered in
this model as indicators of a second latent
factor, in addition to the one with the
AVL item indicators. This factor repre-
sents the common source of interrelation
between the overall scores on the CES-D
and on the NEI-VFQ. Thus, the first fac-
tor loaded on the 12 AVL items (account-
ing for their discrete nature; Muthen &
Muthen, 2006), and the second factor
loaded on the depression and NEI-VFQ
mental health scale scores (see Table 3).
The fit of the model was good (chi-
square � 212.440, p � .001, df � 50,
RMSEA � .075, CFI � 0.93, weighted
RMR � 1.06).

Furthermore, the correlation between
the two factors was negative, significant,
and strong (r � �.87, p � .001), which
reflects a marked linear pattern of rela-

Table 3
Covariance structure model.

Factors Estimates SE Est./SE

AVL common
factor

AVL1 0.76 0.02 31.23
AVL2 0.73 0.02 27.03
AVL3 0.79 0.02 33.32
AVL4 0.62 0.03 18.34
AVL5 0.67 0.03 23.34
AVL6 0.87 0.02 48.53
AVL7 0.37 0.05 8.00
AVL8 0.67 0.03 23.32
AVL9 0.71 0.03 25.33
AVL10 0.73 0.03 25.60
AVL11 0.59 0.03 17.50
AVL12 0.22 0.05 4.44

Mental health
factor

CES-D 5.59 0.45 12.36
NEI 2.90 0.20 14.37

AVL–mental
health factor
correlation �0.87 0.03 �26.02
tionship between adaptation to vision loss
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and the common latent source of variabil-
ity in the CES-D and NEI scores. In the
context of the previously reported evi-
dence for criterion validity, this strong
latent correlation attests to the construct
validity of the AVL12 scale (Bollen,
1989) and indicates that participants who
were high in adaptation to vision loss
reported fewer depressive symptoms and
had more positive vision-specific mental
health, as demonstrated by lower scores
on the latter measure. A scatter plot of the
observed scores on the CES-D and the
NEI-VFQ mental health scale is pre-
sented in Figure 2.

Finally, we conducted an analysis to
tease apart average change from individ-
ual change by examining the latent
AVL12 construct across measurements at
three points in time. The model treated all
AVL items as categorical variables, since
each item had only four different values
that could be selected by each participant
(Muthen & Muthen, 2006). In addition,
the model postulated identical factor
loadings for each of the 12 items across
the three assessment occasions, as well as
identical thresholds for each item across
the three points in time. Thus, the model
embodied the measurement invariance re-
quirement, which is essential in longitu-
dinal research that claims (as did this
study) that the same latent construct has
been measured at each point in time
(Raykov, 2004). Furthermore, for each
assessment point, there was a latent con-
struct, called adaptation to vision loss,
indicated by the 12 items. Across the
three points in time, a level-and-shape
model was postulated (as a second-order
factor analysis model) for these three la-
tent constructs. This model was viewed as

a restricted, longitudinal second-order
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factor analysis model, whereby the
second-order constructs were the initial
true starting position of adaptation to vi-
sion loss and the change in adaptation
over two specific assessment occasions in
adaptation.

In the first of three models, the first of the
second-order constructs was the initial start-
ing position, and the second was latent
change (change in adaptation) from Time 1
to Time 3. The results showed that this
model fit acceptably well (chi-square �
327.114, p � .001, df � 132, RMSEA �
.050, CFI � 0.96, weighted RMR � 0.50).
The initial status and change in adaptation
to vision loss were not significantly corre-

Figure 2. Scatter plot of observed scores on the
lated (covariance estimate � �0.017, SE �
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0.017, t � �.963), and thus their correla-
tion can be treated as 0 in the older adult
population with recent vision loss. The
mean of the adaptation-to-vision-loss
change variable was not significant either
(covariance estimate � 0.043, SE � 0.027,
t � 1.602). Thus, on average, the level of
adaptation of older adults to vision loss did
not change across the three assessment
points. However, the variance of the change
variable was significant (covariance esti-
mate � 0.067, SE � 0.033, t � 2.054), as
was the variance for the initial starting po-
sition (covariance estimate � 0.499, SE �
0.031, t � 16.116). Thus, it can be con-
cluded that the older adults started with a

S-D and the NEI-VFQ mental health subscale.
substantial amount of interindividual
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variability in adaptation to vision loss,
and there were marked interindividual
differences in the amounts of change in
adaptation from the first to the third
time point (one year after the baseline).

In the second model, the first of the
second-order constructs was again the ini-
tial starting position, but the second was
change in adaptation to vision loss from
the first to the second assessment only.
This model was equivalent to the first
fitted model with the same overall fit in-
dices as those reported for the initial
model, with some of the parameter esti-
mates different from the first model (see
Raykov & Penev, 1999). As in the first
model, the initial status and change in
adaptation to vision loss from the first to
the second assessment were not signifi-
cantly correlated (covariance estimate �
�0.019, SE � 0.019, t � �1.002). Also,
the variance for the change along the ad-
aptation latent dimension from the first to
the second assessment was significant
(covariance estimate � 0.087, SE �
0.032, t � 2.736), as was the variance for
the initial starting position (covariance es-
timate � 0.499, SE � 0.031, t � 16.116).
Thus, as we stated earlier, the older adults
started with interindividual variability in
adaptation to vision loss, and there was
significant individual change from the
baseline to the six-month follow-up.

In the third model, the first of the
second-order constructs was again the ini-
tial starting position on adaptation to vi-
sion loss, but the second was change from
the second to the third assessment. This
model was equivalent to first and second
models, with the same overall fit indices
as reported for them (Raykov & Penev,
1999). Again, initial status and change in

adaptation to vision loss were not signif-
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icantly correlated (covariance estimate �
�0.008, SE � 0.011, t � �0.776). How-
ever, while the variance for the initial
starting position was significant (covari-
ance estimate � 0.548, SE � 0.033, t �
16.828), the variance for the change in
adaptation from the second to the third
assessment was nonsignificant (covari-
ance estimate � 0.001, SE � 0.003, t �
0.412). See Figure 3 for a plot of the
AVL12 mean scores over time associated
with their standard errors. The figure in-
dicates individual variability in the change
across assessments even though the aver-
age change in level of adaptation across
the three assessment points was not
significant.

The findings from this final group of
analyses suggest that the older adults
started with marked individual differ-
ences in adaptation to vision loss and
showed pronounced individual differ-
ences from the first to the second assess-
ment in their adaptation to vision loss, but
not from the second to the third assess-
ment. Nonetheless, the individual differ-
ences from the first to the second assess-
ment were strong enough to induce
marked individual differences in the
overall change from the first to the third
assessment.

Discussion
This article has presented evidence for the
reliability and validity of the shorter, and
thus more efficient, version of the AVL
scale, and therefore we recommend that the
AVL12 version of the scale be used with
the 4-point response categories. The AVL
scale was intended to be used, and has been
used, in a number of ways. First, it can be
incorporated into cross-sectional and longi-

tudinal survey research to help understand
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the experience of older adults of vision loss
over time. Second, in clinical settings, it can
help the service provider assess fears, mis-
conceptions, and general attitudes toward
visual impairment and thus target interven-
tions (Blanks, 2001). Third, the AVL scale
can serve as an important tool in the eval-
uation of vision rehabilitation interventions,
serving as an adjunct to measures of func-
tional ability and the acquisition of skills
and a complement to global measures of
subjective well-being. Although the scale
was administered in this research as part of
a structured interview, we believe it can
also be successfully used as a self-report
instrument in a large-print format.

The lack of average change over time

Figure 3. Plot of the mean scores on the AV
in the scores on adaptation to vision loss

©2007 AFB, All Rights Reserved Journ
may have several explanations. First, on a
substantive level, while one may expect
improvement in adaptation following vi-
sion rehabilitation, older adults with age-
related eye disorders often experience
significant declines in their visual status,
as well as in their general health status
over time, which, in turn, can influence
the process of adaptation. Second, there
was significant variation in the extent and
type of rehabilitation services received,
with approximately 11% of prospective
clients failing to follow up on their appli-
cations and receiving no services. Third,
in such a heterogeneous sample, variation
in the amount and direction of change in
adaptation should be expected. What we

er time, with standard errors.
found is that with some older adults
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changing little and others evidencing pos-
itive or negative change in adaptation, the
overall sample did not show an average
positive change in adaptation to vision
loss.

At the same time, however, the find-
ings indicated that nonrandom, significant
change did occur on the individual lev-
el; that is, some people evidenced better
adaptation over time, the level of adapta-
tion of others declined, and yet the level
of adaptation for these others remained
stable, underscoring the importance of an-
alytic methods in longitudinal research
that focuses on understanding individual,
rather than average, change. With ad-
vances in both measurement and analytic
tools, future research needs to focus on
identifying the factors that can help pro-
fessionals understand the different pat-
terns of change in psychosocial adapta-
tion to vision loss over time among older
adults with age-related vision loss. Spe-
cifically, future research should examine
social factors (such as support by family
members and friends), psychological fac-
tors (like coping style), and visual factors
(such as the severity of the initial vision
loss and change over time) that influence
the observed pattern of change in psycho-
social adaptation to vision loss.

References
Agency for Healthcare Research and Quality.

(2002, October). Vision rehabilitation: Care
and benefit plan models: Literature review.
Rockville, MD: Author. Retrieved February
2, 2007, from http://www.ahrq.gov/clinic/
vision

Blanks, G. (2001). Guest editorial: Part of the
process. Optometry, 72, 210–211.

Bollen, K. A. (1989). Structural equations
with latent variables. New York: John

Wiley & Sons.

158 Journal of Visual Impairment & Blindness, March 2007
Campbell, V.A., Crews, J. E., Moriarty, D. G.,
Zack, M. M., & Blackman, D. (1999, De-
cember). Surveillance for sensory impair-
ment, activity limitation, and health-related
quality of life among older adults: United
States, 1993–1997. Morbidity and Mortality
Weekly Report, 48, 131–136.

Haymes, S. A., Johnston, A. W., & Heyes,
A. D. (2001). The development of the Mel-
bourne Low-Vision ADL Index: A mea-
sure of visual disability. Investigative Oph-
thalmology & Visual Science, 42, 1215–
1225.

Horowitz, A., Brennan, M., & Reinhardt, J. P.
(2005). Prevalence and risk factors for self-
reported vision impairment among middle-
age and older adults. Research in Aging,
27, 307–326.

Horowitz, A., & Reinhardt, J. P. (1998). De-
velopment of the Adaptation to Age-
Related Vision Loss Scale. Journal of Vi-
sual Impairment & Blindness, 92, 30–41.

Horowitz, A., Reinhardt, J. P., & Kennedy, G.
(2005). Major and subthreshold depression
among older adults seeking vision rehabil-
itation services. American Journal of Ge-
riatric Psychiatry, 13, 180–187.

Horowitz, A., Teresi, J. E., & Cassels, L. A.
(1991). Development of a vision screening
questionnaire for older people. Journal of
Gerontological Social Work, 17(3–4), 37–
56.

Mangione, C. M., Lee, P. P., Gutierrez, P. R.,
Spritzer, K., Berry, S., & Hays, R. D.
(2001). Development of the 25-item Na-
tional Eye Institute Visual Function Ques-
tionnaire. Archives of Ophthalmology, 119,
1050–1059.

Mangione, C. M., Phillips, R. S., Seddon,
J. M., Lawrence, M. G., Cook, E. F., Dai-
ley, R., & Goldman, L. (1992). Develop-
ment of the Activities of Daily Vision
Scale: A measure of visual functional sta-
tus. Medical Care, 30, 1111–1126.

Muthen, B. O. (2002). Beyond SEM: General
latent variable modeling. Behaviormetrika,
29, 81–117.

Muthen, L. K., & Muthen, B. O. (2006).
Mplus user’s guide. Los Angeles: Muthen

& Muthen.

©2007 AFB, All Rights Reserved



Radloff, L. S. (1977). The CES-D scale: A
self-report depression scale for research in
the general population. Applied Psycholog-
ical Measurement, 1, 385–401.

Raykov, T. (2004). Behavioral scale reliabil-
ity and measurement invariance evaluation
via latent variable modeling. Behavior
Therapy, 33, 299–332.

Raykov, T., & Marcoulides, G. A. (2006). A
first course in structural equation model-
ing. Mahwah, NJ: Lawrence Erlbaum.

Raykov, T., & Penev, S. (1999). On structural
equation model equivalence. Multivariate
Behavioral Research, 34, 199–244.

Reinhardt, J. P. (2001). Effects of positive
and negative support received and pro-
vided on adaptation to chronic physical
impairment. Applied Developmental Sci-
ence, 15, 76–85.

Shaver, P. R., & Brennan, K. A. (1991). Mea-
sures of depression and loneliness. In J. P.
Robinson, P. R. Shaver, & L. S. Wrights-
man (Eds.), Measures of personality and
psychological attitudes (pp. 195–289).
New York: Academic Press.

Sloane, M. E., Ball, K., Owsley, C., Bruni, J.,
& Roenker, D. (1992). The Visual Activi-
ties Questionnaire: Developing an instru-
ment for assessing problems in everyday
visual tasks. In Technical digest on nonin-
vasive assessment of the visual system
(Vol. 1, pp. 26–29). Washington, DC: Op-
tical Society of America.

Steinberg, E. P., Tielsch, J. M., Schein, O. D.,

Javitt, J. C., Sharkey, P., Cassard, S. D.,

©2007 AFB, All Rights Reserved Journ
Legro, M. W., Diener-West, M., Bass,
E. D., & Damiano, A. M. (1994). The VF-
14: An index of functional impairment in
patients with cataract. Archives of Ophthal-
mology, 112, 630–638.

Stelmack, J. A., Szlyk, J. P., Stelmack, T. R.,
Demers-Turco, P., Williams, R. T., Moran,
D., & Massof, R. W. (2004). Psychometric
properties of the Veterans Affairs Low-
Vision Visual Functioning Questionnaire.
Investigative Ophthalmology & Visual Sci-
ence, 45, 3919–3928.

Szlyk, J. P., Stelmack, J. A., Massof, R. W,
Stelmack, T. R., Demers-Turco, P., Wil-
liams, R. T., & Wright, B. D. (2004). Per-
formance of the Veterans Affairs Low Vi-
sion Visual Functioning Questionnaire.
Journal of Visual Impairment & Blindness,
98, 261–275.

Amy Horowitz, D.S.W., Ph.D., director of re-
search, Jewish Home and Hospital Life Care Sys-
tem, 120 West 106th Street, New York, NY 10025;
e-mail: �ahorowitz@jhha.org�, and Anna A.
Greenwall professor of geriatrics and adult devel-
opment, Mount Sinai School of Medicine. Joann
P. Reinhardt, Ph.D., associate director of re-
search, Jewish Home and Hospital Life Care Sys-
tem; e-mail: �jreinhardt@jhha.org�. At the time
of the study, Drs. Horowitz and Reinhardt were at
the Arlene R. Gordon Institute, Lighthouse Inter-
national. Tenko Raykov, Ph.D., professor, De-
partment of Counseling, Educational Psychology,
and Special Education, Michigan State University,
443A Erickson Hall, East Lansing, MI 48864-

1034; e-mail: �raykov@msu.edu�.

al of Visual Impairment & Blindness, March 2007 159


