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Objective: To evaluate the effectiveness of low-vision
rehabilitation in 2 cohorts derived from the Veterans Af-
fairs Low-Vision Intervention Trial.

Methods: In a prospective study, we observed 44 partici-
pants randomly assigned to outpatient low-vision rehabili-
tation who did not receive additional treatment after the
trial ended at 4-month follow-up and 56 participants ran-
domly assigned to the waiting-list control group and there-
after to standard therapy. The outcome measures in-
cluded visual ability domains (reading, mobility, visual
information processing, and visual motor skills) and over-
all visual ability estimated from difficulty ratings using the
48-item Veterans Affairs Low-Vision Visual Functioning
Questionnaire. Mean visual ability scores for the treat-
ment and control groups were compared at baseline, 4
months, and 1 year. A mixed-effects model was used to test
treatment effects between groups over time. Differences in
visual ability mean scores from baseline to 1 year were com-
pared between the 2 groups. Within-group changes in vi-
sual ability were compared from baseline to 1 year, from
baseline to 4 months, and from 4 months to 1 year.

Results: At baseline, there were no significant differ-
ences in mean visual ability scores between groups. From
baseline to 4 months, the treatment effects for all visual

ability domains and overall visual ability increased to a
maximum in the treatment group (P <.001), whereas the
mean scores (except visual motor skills) decreased in the
control group (P-<<.01). From 4 months to 1 year, the
differences became smaller. There was a loss of visual abil-
ity in reading and visual information processing (but not
in visual motor skills, mobility, or overall visual ability)
in the treatment group and a gain in all visual ability mea-
sures in the control group. Interactions of treatment and
follow-up time in the mixed models showed the trend
of treatment effects significantly changed over time from
baseline to 1 year (P<<.001) for all visual ability do-
mains and overall visual ability. Both groups demon-
strated improvement in visual ability from baseline to
1 year (P<<.001) (except for mobility in the control
group). Overall visual ability (but not other visual abil-
ity domains) improved more in the treatment group than
in the control group (P=.01).

€enclusions: Visual ability improved significantly in both
groups from baseline to 1 year. The Low-Vision Inter-
vention Trial treatment effect is robust and well main-
tained for patients with macular diseases.
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GE-RELATED EYE DISEASES

are leading causes of

chronic visual impairment

in the elderly population.'

Visual impairment in-
creases the risk of major depression,™ in-
jury,®® a decline in general health,” and
reductions in self-sufficiency and indepen-
dence that may profoundly impact quality
of life.'® Low-vision rehabilitation has the
potential to restore functional visual abil-
ity. Although there is a consensus among
service providers that low-vision rehabili-
tation helps many patients, to our knowl-
edge, only a few multicenter randomized
clinical trials have been performed that pro-
vide evidence of the benefits of low-vision

Aunthor Affiliations are listed at
the end of this article.

Group Information: The
Low-Vision Intervention Trial
study group members are listed

at the end of this article. 1116

rehabilitation.

The Veterans Affairs (VA) Low-Vision
Intervention Trial (LOVIT) was con-
ducted from November 2004 to Novem-
ber 2006 at 2 VA medical facilities (in
Hines, lllinois, and Salisbury, North Caro-
lina) to evaluate the effectiveness of an out-
patient low-vision rehabilitation pro-
gram for patients with macular diseases.'¢*
A total of 126 veterans with visual acuity
in the better-secing eye worse than 20/
100 and better than 20/500 were ran-
domly assigned to low-vision treatment
(treatment group) or a waiting list and
thereafter to standard therapy (control
group).

Patients randomly assigned to treat-
ment were provided with 5 weekly low-
vision therapy sessions (approximately

ARCH OPHTHALMOL/VOL 130 (NO. 93, SEP 2012

WWW.ARCHOPHTHALMOL.COM

©2012 American Medical Association. All rights reserved.




2 hours per session) and a home visit from a visual thera-
pist who taught them strategies for using their remain-
ing vision and low-vision devices. Each patient was as-
signed 5 hours of homework per week. The homework
was reviewed by the therapist with the patient at the next
therapy session. Low-vision devices (refractive correc-
tions, desktop closed-circuit televisions, monocular tele-
scopes, teleloupes, pocket magnifiers, stand magnifiers,
reading glasses, reading stands, lamps for controlling il-
lamination, and filters to control glare) were prescribed
when appropriate and provided at no charge.

The primary outcome measure was the mean change
in reading ability measured with the 48-item VA Low-
Vision Visual Functioning Questionnaire (LV
VFQ-48)2" for the treatment group compared with the
control group. Secondary outcomes were changes in other
visual domain scores constructed from subsets of iterns. %
The treatment group demonstrated significant improve-
ment in all aspects of visual function compared with the
waiting-list control group from baseline to 4-month fol-
low-up (2 months after treatment was completed).'® The
differences in mean changes between the 2 groups were
large, 2.43 logits (95% Cl, 2.07-2.77 logits) for visual read-
ing ability; 0.84 logits (95% CI, 0.58-1.10 logits) for mo-
bility; 1.38 logits (95% CI, 1.15-1.62 logits) for visual in-
formation processing; 1.51 logits (95% (I, 1.22-1.80
logits) for visual motor skills; and 1.63 logits (95% CI,
1.40-1.86 logits) for overall visual ability; and they were
all highly significant (P<C.001). The investigators con-
cluded that the outpatient low-vision rehabilitation
program was effective in improving functional visual
ability.

— O

CONDUCT OF THE STUDY

After the trial ended at 4 months, the patients who were ran-
domly assigned to the waiting-list control group were offered
standard therapy. All control group participants received low-
vision care from the VA when they were admitted to an inpa-
tient blind rehabilitation center (BRC) or when they visited a
local outpatient facility. Certified low-vision therapists who per-
formed the LOVIT treatment also participated in the outpa-
tient low-vision services provided for the control group. The
control group did not receive the full LOVIT protocol, which
included therapy, a home visit, and assigned homework that
was reviewed by the therapist. Funding for transportation to
the clinic visits was provided for study participants in the treat-
ment group but not for those in the control group. The LOVIT
treatment was provided during a 2-month period, whereas low-
vision services for the control group were provided during the
observation period after the trial concluded at 4 months and
before the 1-year follow-up. The low-vision services that were
provided, the location of service delivery, and the time to fol-
low-up interview were not controlled during the observation
period that ended at 1 year.

The VA LV VEQ-48,2 the 36-item Short Form Health Sur-
vey,* and the Center for Epidemiologic Studies-Depression®
scale were administered by telephone at baseline prior to ran-
domization, 4 months later, and at the 1-year follow-up by an
interviewer who was masked to patient assignment. The Cen-
ter for Epidemiological Studies—Depression Scale was used to
screen for symptoms of depression. The 36-item Short Form

Health Survey was administered to assess domain scores for
physical functioning, physical role limitations, bodily pain, vi-
tality, social functioning, emotional role limitations, mental
health, and general health. The other information on patient
health status was collected during patient interviews.

Based on earlier observational studies of patients receiving
services from the Hines BRC,***" our expectations were that pa-
tients in the control group would self-report more visual abil-
ity on the VA LV VFQ-48 after treatment and that the treat-
ment group would experience some loss in visual ability during
the time from 4 months to 1 year when they did not receive
further treatment. However, visual ability in the treatment group
would remain higher than in the control group. Increases in
visual ability were expected to be significant in both groups from
baseline to 1 year.

STUDY POPULATION

The 1-year follow-up interviews were completed by 51 pa-
tients randomly assigned to the treatment group and by 58 pa-
tients randomly assigned to the control group. Data were ex-
cluded for 7 treatment group participants who received
additional low-vision rehabilitation between the 4-month and
1-year follow-ups and for 2 control group participants who did
not receive low-vision treatment.

Table T presents the baseline characteristics and health sta-
tus of the patients included in the follow-up study. There were
no differences in any baseline variables between the 2 groups.
Overall, 100% of the participants were white; 100% of the par-
ticipants in the treatment group and 96.4% of the participants
in the conirol group were male; the mean age was 78.9 years
for the treatment group and 79.9 years for the control group.
The mean distance visual acuity in the better-seeing eye was
1.1 logMAR for both the treatment and control groups. The pa-
tients excluded from the analysis were all male; one was Afri-
can American. The mean distance visual acuity in the better-
seeing eye for the excluded patients was 1.1 logMAR for the
control group and 1.0 logMAR for the treatment group. The
mean age of the excluded patients was 75.7 years for the treat-
ment group and 56.5 years for the control group.

OUTCOME MEASURES

The VA LV VFQ-48,**** elicits patients’ ratings of the diffi-
culty they have performing each of a list of daily activities. The
difficulty of each item was rated using the ordered response
categories: (1) not difficult, (2) slightly/moderately difficult,
(3) extremely difficult, and (4) impossible. Patients were also
allowed to respond that they do not perform an activity for non-
visual reasons. These values were treated as missing values in
the analysis.

STATISTICAL ANALYSIS

Functional ability measures for each patient were estimated in
logits (log odds) units by Rasch analysis of responses to all 48
items on the VA LV VFQ.* Rasch analysis of responses to
different subsets of items was used to estimate mean visual abil-
ity measures for reading, visual information processing, mo-
bility, visual motor skills, and overall visual ability (from re-
sponses to all 48 items) for each administration of the VALV
VFQ-48. The linear relationship between log visual acuity and
logits is estimated to be 0.13 logits per line of visual acuity on
an Barly Treatment Diabetic Retinopathy Study chart before re-
habilitation.!” For each functional domain, a 2-sample t test was
used to test the mean difference between the treatment group
and the control group at baseline, 4 months, and 1 year. A mixed-
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Tahle 1. Baseline Characteristics and Health Status of Patients
“No. (%) -
i _Treatment Group’ Cuntrul Group .
Characteristic -~ (h=24) “(n=56)
Age mean {SD). y 78.0.(6:6) 799(6.7)
Male sex 44 {100.0) 54 (96.4)
White: , 44 (100.0) CR6(I000Y e o
Non-Hispanic orig 43(97.7) o BL(964)
Education, mean (D), y. 123 (2 5) “12.8(3.5)
Living situation:.. s y ' B
oo Mones (15 g Aaps0yTY e o
With family 36 (81, 8 sy 32
With nonfamily 123 - 0{0.0 - )
Nursing home/assmted Innng 048.0) o 1 (1.8)
Retirsd , 41(932) - 54.(96.4) 65
Income, $ : . - '
’<20,0UO o 10.422.7) 19(33.9) 7
20000-39999 26(59.1) 25(44.6). B s
- 40000-59999 . . . 4@ L ey £
=60000 ' 368 354
Diabetes 8(18.2) 18(32.1)
- Pulmonary disgase “8(18.2) o 16(28.6).0
Arthritis: - 25(56.8) 990518
Depression 159 toprey o
Hypertension 24 (54.5) 36 (64.3)
Heart prablems . . 24 (54.5) -37.(66.1) .
Inneed of assistance with walkmg o 15 (34.1) ’17(30.4) -
Hand arip - . o e
.‘Strong ’ 30(68.2) . 29 (518)
Intermediate 13295 ¢ . 25(44.6)
- Weak 123y . 2(36)
Other hand problems 13:(29.5) 17:(30.4)
Motion limitation 6(13.6) - 7(12:5)
- Endurance limits . - 20(455). - 33(58.9)
- Memary - . ,
“No memory prob!ems 14.(31.8) 221(39.3)
Occasional periods offorgetfulness , 29(65.9) 32 (57.1):‘ 69
Frequently forgetful - y 123 238y '
Age at which vision problem develo ,d"y . .
=40 i 1(23) 8 7
11-60 5(11.4) 1:(1.8) ] ; 09
560 i - 38(864) 53(94.6y | y
Vision fluctuates i £10{227)  TELNY
Difficulty hearing without heanng azd ‘ 24.(54.5) 281(50.0) “
- Uses-hearing.aid .. - 10227y . 14425.0)
Habitual distance visual acmtym be; r-seemg eye mean SD) logMAR ot ot
Habitual near acuity in better -seeing eye mean’ (SD) No. of Ietters read’ '30;[1 (7.6) L3189
‘at 20 ¢m (8 in) i R o
+-8F-36 physical componentscore mean (SD) 425(9 4) 43.0(9.2) e
- 8F-36 mental component score, mean (SD) 1 551 (8. 5) 538181 36
CES-D Scale score;, mean (SD) ’ 84(6.9) 9.2(88) " 56

Abbreviations: CES-D, Center for Epidemiologic Studles—Depressmn SF-36, 36-itern Short Form Health Survey.

effects linear regression was used to compare treatment effects
between the 2 groups, including all 3 time points. The within-
group changes for each cohort from baseline to 1 year, from
baseline to 4 months, and from 4 months to 1 year were ana-
lyzed using paired t tests. Changes from baseline to 1 year be-
tween groups were compared using 2-sample ¢ tests; a<<.05
was used as a significance criterion, which requires P= .01 when
corrections are made for 5 comparisons of visual ability. Effect
size, defined as the difference between groups in the mean
changes divided by the pooled standard deviation of the changes,
was also calculated to compare the relative magnitude of the
mean changes in visual ability from baseline to 1 year in the
treatment and control groups.®

B RESULL. -

TREATMENT

Low-vision services were provided for control group par-
ticipants at a VA outpatient low-vision clinic or an in-
patient BRC. Participants received a low-vision exami-
nation provided by an optometrist (100% of participants),
education on eye disease diagnosis and prognosis (100%
of participants), eccentric viewing training (88% of par-
ticipants), instruction on the use of low-vision devices
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(88% of participants), psychological counseling (12% of
participants), and social work services (12% of partici-
pants). Low-vision devices were prescribed if appropri-
ate and provided without charge. Information on other
BRC services received by some patients (eg, the amount
of therapy, the time and location of service delivery, or
the low-vision devices prescribed) is not available.

OCUTCOME

Our Figure presents the VA LV VFQ-48 mean scores for
reading ability, mobility, visual information processing, vi-
sual motor skills, and overall visual ability in the treat-
ment and control groups at baseline and 4-month and 1-year
follow-ups. At baseline, there were no differences in scores
between the treatment and control groups. At 4-month fol-
low-up, the differences in mean scores between the 2 groups
were highly significant (P<C.001). There were significant
differences in mean scores for all domains at 1 year (P=.01
to P=.001) except visual motor skills (P=.24). The treat-
ment effects from baseline to 4 months for all domains and
overall visual ability increased to maximum in the treat-
ment group, whereas the mean scores decreased in the con-
trol group. After 4 months, the differences between the treat-
ment and control groups became smaller, indicating loss
of visual ability in the treatment group and a gain in visual
ability in the control group.

The trend in treatment effects over time between the
2 groups was compared using mixed-effects models for
overall visual ability and each domain. Interactions of
treatment and follow-up time in the models were sig-
nificant (P<<.001), indicating that the treatment effect
changed over time from baseline to 1 year for all do-
mains and overall visual ability.

Table 2 presents the mean changes for all VA LV
VEFQ-48 domains and overall visual ability in logits from
baseline to 1 year and the comparisons of the differences
in mean changes from baseline to 1 year between the treat-
ment and control groups. Both the treatment and control
groups demonstrated significant improvement in visual
ability domains (reading, visual information processing,
and visual motor skills) and overall visual ability from base-
line to 1 year (P<<.001). Changes in mobility were sig-
nificant for the treatment group (P<<.001) but not for the
control group. Compared with the control group, the treat-
ment group had significantly greater improvement in over-
all visual ability (P=.004) but not in reading, visual mo-
tor skills, visual information processing, or mobility when
adjustments were made for multiple comparisons.

Table 3 presents the gains in visual ability measured
with the VA LV VFQ-48 in the treatment group from base-
line to 4 months and the loss in visual ability that oc-
curred from 4 months to 1 year when the treatment group
did not receive any further treatment. Significant losses from
4 months to 1 year occurred in reading ability (P<C.001)
and visual information processing (P <C.01), but not in mo-
bility, visual motor skills, or overall visual ability when cor-
rections were made for multiple comparisons. Feehsle 4 simi-
larly presents the significant losses observed in overall visual
ability and visual domain scores (reading, mobility, and vi-
sual information processing) but not in visual motor skills
from baseline to 4 months for patients in the waiting-list
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Figure. Mean scores over time from the 48-item Veterans Affairs Low-Vision
Visual Functioning Questionnaire for overall visual ability (A), reading ability
(B), mobility (G}, visual information processing (D), and visual motor skills
(E) in the treatment and control groups at baseline and 4-month and 1-year
follow-ups. All plots use observed means at each time point. *£<.001 at
4-month follow-up. **P<.05 at 12-month follow-up.

control group and significant gains in visual ability from
4 months to 1 year (P <.01) for all visual ability domains
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Table 2. Mean Changes in Primary and Seconda‘ry’ﬁmcome Measures?
' ~ Mean (SD) Score® - . Treatment vs Contral
- - fTre'atment Group - Gontrol Group . ' T -
VALY VFO-48 n=44) {n'= 56) Difterence (35% CI) P value ‘Effect Size
- Reading ability. - . Lo L s
. Baseline 011(084) o 048(100) . 0.38(-005t0 0.08) M 036
" Change . 196(1.08)° Ao ' :
- Baseline . - L 062(084) 060(1.09) -+ - 053(0:16-0,90) 05 ©0:58
. Change. .~ = -';056(092)“"" 003 (093) L o '
 Visual information proces ing : L o Loy
" Baseline 0.5,‘1' ‘(0.83)' ' 028 (0.83) 0.31 (0.02-0.60) 04 042
Change ; 1.08 0.67)c 0.76,(0.78)¢ ’ ' :
Visual motor skills - Ny . v b . , - @ '
‘Baseline’ . 0a8(0 95) . 015(080) 0.31(<0.15t0.0.76) 19 026
Change t 34 (104 . - 1.03(1.23)¢ . : ¢
Overall visual abmty ) f
Bassline ,_;034 074): = - +013(0.8) 045 (0.15-0.76) 004
Change - - 135(0: 76)’5,,,_ 09(0 76)° , '

Abbreviation: VA LV VFQ—48 48-item Veterans Affairs Low-Vision Visual Functioning Questionnaire.

@Change from baseline to 1 year.

bHigher score indicates better ability or less difficulty in performing activities.

¢ P < 001 for within-group change.

Table 3. Mean Changes in VA LV VFO-4

ores b’y"Féllow-uﬁp‘for‘T,reatnieﬁt Group,

Changes (Gains) _ Changes (Losses)
- . From Baseline to 4 mo-.. ., From4motoly !

VALV VFO-48 . Mean(SD) P Value® Wiean (SD) _ Pvae?

Reading ability  240(100) C <001 042 (0.77) <001

Mobitity 0.73(0.76) =001 ~0.47:{0.71) A2

Visual information processing. 1.34(0.68) < <001 o -0.26.(0.58) <01:
 Visual motor skills o 1e8(098) o <001 - =0.34 (1.04) 04

Overall.visual abthty I}1 b2 (0 66y = 001 =0.26 (0.71) 02 -

Abbreviation: VA LV VFQ-48, 48-item Veterans Affairs Low-Vision Visual Functioning Questionnaire.
3Paired ttest for before and after change for 44 participants in the treatment group.

Table 4. Mean Changes ii

VALY VFQ&éSScnreg by Follow-up for Control Group

Changes (Losses)  Changes (Gains)

E From Baseline to 4 mo From4moioly
VALVVFO-48 . Mean«(SD) F\!alue“ Mean(SD) .0 P Value?
Reading ability . 041(051) <001 20013 <001
Mobility , 2030073y < 0.36 (0.78) <01
Visual mformatlon processmg -0.29 (0.54) <.01 0.99.(0.70) <.001
Visual motorskills ~ ~0.03(0.50) 83 106(1.03) o o <001
Overall visual abllriy -0.21 (O :36) =001 1.11.(0.65) - =001 -

#Paired ttest for before and after change for 56 participants in the contro! group.

and overall visual ability after treatment was provided to
the control group patients.

B COMMENL

At baseline, there were no significant differences be-
tween the treatment and control groups in the baseline
characteristics and health status of patients, the baseline

Abbreviation: VA LV VFQ-48, 48-item Veterans Affairs Low-Vision Visual Functioning Questionnaire.

physical and mental component scores from the 36-item
Short Form Health Survey, the baseline score from the Cen-
ter for Epidemiological Studies-Depression Scale, or the
baseline mean visual ability scores. The visual ability scores
for all domains and overall visual ability increased to a maxi-
mum from baseline to 4 months in the treatment group,
whereas the mean scores decreased in the control group,
while participants remained on the waiting list during the
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same time period. From 4 months to 1 year, after the con-
trol group received low-vision services, the differences be-
tween the 2 groups became smaller as the result of a small
loss of visual ability in the treatment group and a large gain
in visual ability in the control group. Interactions of treat-
ment and follow-up time in mixed-effect models were sig-
nificant for reading ability, mobility, visual information pro-
cessing, visual motor skills, and overall visual ability, which
indicates that the treatment effects for all domains and over-
all visual ability changed after the intervention for the 2
groups from baseline to 1 year.

The outpatient low-vision rehabilitation provided to the
LOVIT treatment group under the study protocol and the
ad libitum low-vision rehabilitation services provided to
the control group significantly improved functional vi-
sual ability in veterans with moderate and severe vision
loss due to macular diseases from baseline to 1 year. The
improvement in overall visual ability for the treatment
group was significantly larger than the improvement in
the control group. The differences for the other visual abil-
ity domains were not significant. These treatment effects
may be due to similarities or differences in the low-vision
therapy or low-vision devices provided for patients in the
treatment and control groups. However, details of the low-
vision services provided for the control group are not avail-
able to fully explore the differences in outcomes.

The low-vision therapy and low-vision devices pro-
vided for the control group after the trial ended may have
included critical elements of the LOVIT treatment pro-
tocol. Study participants in both groups received pre-
scribed low-vision devices from the VA at no charge. The
low-vision devices selected for use in the LOVIT and dis-
pensed to patients in the treatment and control groups
were those commonly prescribed at the Hines BRC. Be-
cause of the success of this program, which was re-
ported in previous observational studies,?* therapy plans
from the Hines BRC were shortened for outpatient ser-
vice delivery and incorporated into the LOVIT treat-
ment protocol. Certified low-vision therapists who per-
formed the LOVIT treatment also participated in the
outpatient low-vision services provided for the control
group. Also, control group patients who were on the wait-
ing list for admission to a VA BRC during their LOVIT
participation received their low-vision care at the BRC.

There were also differences in service delivery be-
tween the 2 groups. The control group did not receive the
full LOVIT protocol, which included therapy, a home visit,
and assigned homework that was reviewed by the thera-
pist. Funding for transportation to clinic visits was pro-
vided for study participants in the treatinent group but not
for those in the control group. The LOVIT treatment was
provided during a 2-month period, whereas low-vision sex-
vices for the control group were provided during the ob-
servation period after the trial concluded at 4 months and
before the 1-year follow-up. The length of follow-up for
individual patients in the control group is not known.
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