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Objective: To evaluate the effectiveness of a low-
vision rehabilitation program.

Methods: A multicenter randomized clinical trial was con-
ducted from November 2004 to November 2006 with a
4-month follow-up. A total of 126 patients were included,
98% of whom were white and male. The patients were re-
ferred from eye or low-vision clinics and blind rehabilita-
tion centers with a visual acuity in the better-seeing eye
worse than 20/100 and better than 20/500 and were eli-
gible for Veterans Affairs (VA) services. Telephone inter-
views of patients were conducted in their homes before and
after participation in an outpatient low-vision program at
a VA medical care facility or a (waiting list) control group.
The interviewer administering questionnaires by tele-
phone was masked to patients’ assignments. Interven-
tions included low-vision examination, counseling, and pre-
scription and provision of low-vision devices and 6 weekly
sessions provided by a low-vision therapist to teach use of
assistive devices and adaptive strategies to perform daily
living tasks independently.

Main Outcome Measure: Change in patients’ visual
reading ability estimated from participant responses to the
Veterans Affairs Low-Vision Visual Functioning Question-
naire (LV VFQ–48) reading items completed at baseline
compared with 4 months after enrollment for the treat-
ment and control groups. The secondary outcomes were
changes in other visual ability domains (mobility, visual
information processing, visual motor skills) and overall vi-

sual ability from baseline to 4 months estimated from VA
LV VFQ-48 difficulty ratings for subsets of items.

Results: The treatment group demonstrated significant
improvement in all aspects of visual function compared
with the control group. The difference in mean changes
was 2.43 logits (95% confidence interval [CI], 2.07-
2.77; P� .001; effect size, 2.51) for visual reading abil-
ity; 0.84 logit (95% CI, 0.58-1.10; P� .001; effect size,
1.14) for mobility; 1.38 logits (95% CI, 1.15-1.62; P� .001;
effect size, 2.03) for visual information processing; 1.51
logits (95% CI, 1.22-1.80; P� .001; effect size, 1.82) for
visual motor skills; and 1.63 logits (95% CI, 1.40-1.86;
P� .001; effect size, 2.51) for overall visual function.

Conclusion: The program effectively provided low-
vision rehabilitation for patients with macular diseases.

Applications to Clinical Practice: At least 10 hours
of low-vision therapy, including a home visit and as-
signed homework to encourage practice, is justified for
patients with moderate and severe vision loss from macu-
lar diseases. Because the waiting-list control patients dem-
onstrated a decline in functional ability, low-vision ser-
vices should be offered as early as possible.

Trial Registration: clinicaltrials.gov Identifier:
NCT00223756.
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L OW VISION, CHRONIC VISUAL

impairment that limits ev-
eryday function, is 1 of the
10 most prevalent causes of
disability in America.1 Be-

sides functional disability, low vision in-
creases the risk of major depression,2-5 in-
jury,6-8 and decline of general health.9 Most
cases of low vision are caused by age-
related eye diseases.10 Despite new treat-
ments, the diseases that cause low vision
are not curable.11 In most cases, impaired
vision cannot be corrected and rehabili-
tation is the only option for regaining lost
function for the patient with low vision.

Low-vision rehabilitation aims to re-
store functional ability, the ability to per-
form tasks modulated by visual impair-
ment. Low-vision service delivery includes
assessment of each patient’s remaining vi-
sion, needs, and goals; counseling; pre-
scription of low-vision devices; and pre-
scription of therapy to teach patients how
to use assistive devices and adaptive strat-
egies to perform daily living tasks inde-
pendently. Most low-vision rehabilita-
tion is provided as a private outpatient
service. The American Academy of Oph-
thalmology, the American Optometric As-
sociation, and the American Occupa-
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tional Therapy Association advocate an interdisciplinary
team approach in their preferred practice patterns.12-14 In
the typical situation, the optometrist or ophthalmolo-
gist provides the evaluation and management services and
authorizes the treatment plan. The occupational thera-
pist (or certified low-vision therapist) performs the func-
tional and home evaluations and provides rehabilitative
training in the clinic or the patient’s home.15,16

Although there is a general consensus that low-
vision rehabilitation is better than doing nothing, the few
randomized controlled clinical trials of low-vision reha-
bilitation reported in the literature do not provide com-
pelling evidence to support current practices.17-20 Con-
sistent findings from 7 observational studies21-27 and 4
randomized controlled trials17-20 that used outcome mea-
sures based on rating-scale questionnaires administered
to patients showed that the effects achieved by interdis-
ciplinary outpatient low-vision rehabilitation services were
small. Observed effect sizes, defined as the difference in
the mean changes divided by the pooled standard devia-
tion of the changes,28 ranged from 0.06 to 0.43 (average
of 0.3 across studies).

In contrast to private outpatient services, the Depart-
ment of Veterans Affairs provides intensive inpatient low-
vision services as part of the blind rehabilitation programs
offered to eligible patients in 10 blind rehabilitation cen-
ters throughout the country.29 Patients with a visual acu-
ity poorer than 20/100 in the better eye or binocular vi-
sual field constricted to less than 20° can be admitted to a
regional Veterans Affairs (VA) blind rehabilitation center
to participate in a program that usually runs for 4 to 6 weeks.
The blind rehabilitation center program team includes
nurses, a physician, an optometrist, a psychologist, a so-
cial worker, orientation and mobility specialists, rehabili-
tation teachers, low-vision therapists, and computer-
adaptive training specialists. Low-vision services focused
on vision enhancement (eg, use of magnifiers to read), vi-
sion substitution (eg, traveling safely using a long cane),
adjustment counseling, recreational therapy, family edu-
cation, and discharge planning are provided. An observa-
tional study of patients with low vision admitted to one VA
inpatient blind rehabilitation center used a rating-scale ques-
tionnaire administered to the patient as the outcome mea-
sure and demonstrated an effect size of 2.1,24 nearly 7 times
the average effect size observed in studies of private out-
patient low-vision rehabilitation services.

Evidence-based models of outpatient low-vision and
blind rehabilitation services are needed for cost-
effective service delivery and to provide alternate treat-
ment options for veterans. The objective of the VA Low
Vision Intervention Trial (LOVIT) was to develop and
evaluate the effectiveness of an outpatient low-vision re-
habilitation program for veterans with moderate and se-
vere vision loss due to macular diseases.

METHODS

CONDUCT OF THE STUDY

LOVIT was conducted in an outpatient setting at 2 VA medi-
cal care facilities (Hines, Illinois, and Salisbury, North Caro-
lina). The rationale for the study design and methods used in

LOVIT are discussed in a previous publication.30 The protocol
and written informed consents were approved by the institu-
tional review boards at both sites (Edward E. Hines Jr VA Hos-
pital and the W. G. Hefner VA Medical Center). Each study par-
ticipant gave written informed consent after the purpose and
procedures of the trial were explained. Study oversight was pro-
vided by an independent data and safety monitoring commit-
tee and the VA Cooperative Studies Program Coordinating Cen-
ter (Hines, Illinois).

STUDY POPULATION

The inclusion criteria for the trial were primary eye diagnosis
in the better-seeing eye of macular degeneration, macular dys-
trophy, macular hole, or inflammatory disease of the macula;
visual acuity in the better-seeing eye worse than 20/100 and
better than 20/500; and eligibility for VA benefits. Exclusion
criteria were no access to telephone; inability to speak En-
glish; previous recipient of comprehensive low-vision ser-
vices; English literacy less than fifth-grade level; Telephone In-
terview for Cognitive Status31 score of 30 or lower; history of
stroke with aphasia; other health condition that would pre-
clude follow-up; inability or unwillingness to attend clinic vis-
its required for the study; severe hearing impairment that in-
terferes with participation in telephone questionnaires; vitreous
hemorrhage, serous or hemorrhagic detachment of the macula,
clinically significant macular edema, or cystoid macular edema;
and cataract extraction planned within the next 6 months.

PROTOCOL DESIGN

Potential LOVIT patients with macular diseases were screened
for major inclusion and exclusion criteria by medical record
review. Those who were eligible based on this review were in-
terviewed by telephone and invited to a screening examina-
tion unless there was one or more reasons to exclude them. Ad-
ditional eligibility screening was conducted by therapists, who
enrolled the participants, in the low-vision clinic and during a
telephone interview. Visual acuity was measured using the Early
Treatment of Diabetic Retinopathy Study distance visual acu-
ity chart32 and the Lighthouse Near Visual Acuity Test32; En-
glish literacy was tested using the Dolch Word Test33 and demo-
graphic data were obtained. The therapists, who also served as
assessors, were trained and certified in measurement of visual
acuity and performance of the reading test.

The following questionnaires were administered by tele-
phone at baseline prior to randomization: 48-item VA Low-
Vision Visual Functioning Questionnaire (LV VFQ–48),24,34-36

Short Form–36 (SF-36),37 Center for Epidemiologic Studies De-
pression Scale (CES-D),38 and the Telephone Interview for Cog-
nitive Status.31

Eligible consenting patients were assigned randomly to
low-vision treatment or waiting-list control groups by Coordi-
nating Center staff after the collection of baseline data.
Patients in the treatment group received services from an
optometrist and a low-vision therapist certified by the Acad-
emy for Certification of Vision Rehabilitation and Education
Professionals that included low-vision examination (including
correction of refractive error); education on the eye disease
diagnosis and prognosis; low-vision therapy; and prescribed
low-vision devices. The intervention addressed the most com-
mon goals of patients with low vision: seeing better at all dis-
tances, near spot-checking needs (eg, reading price tags),
table reading (reading limited amounts of printed materials),
long-duration reading, spot-checking at far and intermediate
distances (eg, reading signs), long-duration distance viewing,
and glare control.
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The protocol for low-vision therapy consisted of 5 weekly ses-
sions (approximately 2 hours per session) at the low-vision clinic
to teach strategies for more effective use of remaining vision and
use of low-vision devices. In addition, 1 home visit was provided
to teach environmental adaptations and to set up low-vision de-
vices so that patients could practice using them in their homes.
Each patient was assigned 5 hours of homework per week after
each therapy session to practice performing everyday tasks using
the low-vision devices. The homework was reviewed by the thera-
pist with the patient during the next weekly therapy session.

Treatment for patients in the control group was delayed for
4 months, a typical time that other veterans with low vision
might have spent on a waiting list for low-vision or blind re-
habilitation services. The control group received bimonthly tele-
phone calls from the low-vision therapists during the 4 months
they were waiting for treatment. The treatment group also re-
ceived bimonthly telephone calls during the follow-up period
after their treatment was completed. The purpose of these calls
was to keep patients engaged in the study to prevent attrition
and to report adverse events.

Outcomes were assessed by telephone by a masked inter-
viewer 4 months from baseline in the treatment and control
groups. The questionnaires administered at the 4-month fol-
low-up were the VA LV VFQ–48,24,34-36 SF-36,37 and CES-D.38

RANDOMIZATION

A computer-generated allocation schema based on permuted
blocks with blocks of random sizes was generated at the Co-
ordinating Center. The Coordinating Center staff did not re-
lease the assignment until the participant eligibility was con-
firmed and signed consent was obtained. Eligible patients were
assigned randomly with equal probability to the treatment group
or the waiting-list control group. The Coordinating Center staff
communicated each patient’s assignment to the sites by tele-
phone. Randomization was stratified by distance visual acuity
less than 20/500 to 20/250 and better than 20/250 but less than
20/100, and by study site.

MASKING

The patients and the clinical staff providing low-vision reha-
bilitation were aware of the treatment assignments. The inter-
viewer administering the questionnaires by telephone was
masked to treatment assignment. A script, approved by the in-
stitutional review board, was read by the interviewer to ex-
plain to each subject that the responses to the questionnaires
were anonymous and confidential and that the patient should
not disclose his or her group assignment during the interview.
Disclosures were tracked. None were reported. Primary and sec-
ondary outcome data for individual participants or groups of
participants were not disclosed to the investigators or clinical
staff until the conclusion of the study.

ASSESSMENT OF OUTCOMES

The primary outcome measure was the change in visual read-
ing ability estimated from participant responses to the VA LV
VFQ–48 reading items completed at baseline compared with
4 months after enrollment for the treatment and control groups.
The VA LV VFQ–48 has been validated in the low-vision popu-
lation.24,34-36 It consists of 48 items to describe daily activities
representing 4 functional domains: reading, mobility, visual in-
formation processing, and visual-guided motor behav-
ior.24,34-36 Participants rated the difficulty of each item using the
ordered response categories: (1) not difficult, (2) slightly/
moderately difficult, (3) extremely difficult, and (4) impos-

sible. Participants also were allowed to respond that they do
not do the activity described in the item for nonvisual reasons.
Such responses were treated as missing values in the analysis.
A higher score indicates more ability (ie, less difficulty) in per-
forming daily activities. Visual reading ability was chosen as
the primary outcome measure because reading is one of the most
frequently reported goals of patients with low vision and most
low-vision devices are designed to be used for reading.39

The secondary outcomes were changes in other visual ability
domains (mobility, visual information processing, visual motor
skills) and overall visual ability from baseline to 4 months esti-
mated from responses to subsets of items in the VA LV VFQ–48.

STATISTICAL ANALYSES

When planning the study, we considered an increase of 0.78-
logit (equivalent to 31%) improvement in visual reading ability
for the treatment group, as compared with the control group, to
be the threshold for clinical significance.30 This choice of a mini-
mum acceptable treatment effect was based on previously pub-
lished observations of a linear relationship before rehabilitation
between visual ability (in logits) and log visual acuity.40 A 0.78-
logit improvement in visual ability would correspond to the func-
tional improvement expected to accompany a 6-line improve-
ment in distance visual acuity on an Early Treatment of Diabetic
Retinopathy Study visual acuity chart.30 These changes can be com-
pared with changes in visual acuity using the International Clas-
sification of Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) classification. Such an improvement would improve the
functional ability of the subjects with the least severe visual im-
pairment meeting the LOVIT inclusion criteria to a near normal
level (20/40-20/60) but would improve the subjects with the most
severe visual impairment meeting the LOVIT inclusion criteria
only to a level equivalent to that of patients with moderate visual
impairments (20/70-20/160).

LOVIT was designed to have a statistical power of 90% and
to allow a type I error of 5% to detect a 31% increase in the
primary outcome using a 2-sided t test. With an assumption of
a 10% attrition rate, we estimated that 122 patients would be
required. Statistical guidelines for early stopping were not used
because of the low risk of the test intervention and the short
duration of the study both for individual participants and over-
all. The interim report was sent to the data monitoring com-
mittee for review biannually.

The linear functional visual ability scores for each subject
were estimated by Rasch analysis of responses to all 48 items
and recorded as logits (log odds ratio).24,36 Rasch analysis of
responses to different subsets of items was used to estimate lin-
ear visual ability measures for each of the 4 functional do-
mains. All comparisons of visual function were analyzed ac-
cording to the intention-to-treat principle. Differences in the
primary and secondary outcomes between treatment and con-
trol groups were compared using a 2-sample t test. The differ-
ences in changes in visual reading ability and other visual func-
tions from baseline to 4 months were also assessed using analysis
of covariance with an adjustment for baseline scores, age, and
presence of vision fluctuation and age when vision problems
developed. Within-group changes were tested by the paired t
test. We used the last observation carried forward method in
analyses of the primary and secondary outcomes if the out-
come values were missing because assessments were not per-
formed at interim points.41 In addition, we compared the out-
comes by assigning the lowest rank to the missing outcomes
and applied the Wilcoxon rank sum test. The findings of the 2
methods of analysis were consistent. For exploratory pur-
poses, we also conducted an as-treated analysis in which the
outcomes were compared after excluding the 9 patients who
did not complete the follow-up evaluation.
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Planned comparisons of the primary and secondary out-
comes between the treatment and control groups included those
based on age group, level of baseline distance visual acuity, and
reports of fluctuations in vision using t tests for 2 independent
samples. The differences between the treatment and control
groups in changes in quality of life measured by the SF-36 and
CES-D from baseline to 4 months were also analyzed using the
2-sample t tests. All analyses were 2-sided and a P value less
than or equal to .05 was considered to indicate statistical sig-
nificance. We used SAS software (version 8; SAS Institute Inc,
Cary, North Carolina) to perform all analyses.42

Effect size was calculated as planned to assess the magni-
tude of the differences in functional visual ability in relative
units that can be compared across studies.

RESULTS

PATIENT CHARACTERISTICS

The first patient enrolled November 1, 2004. Accrual was
completed July 31, 2006. The follow-up ended Novem-
ber 30, 2006. The flow of participants through each stage
of the trial (screening, randomization, assignment, dis-
continuation of the study, study completion, and inclu-
sion in the primary analysis) is described in Figure 1.

A total of 315 patients were screened, of whom 148 pa-
tients met the eligibility criteria. Of these patients, 126 were
enrolled: 64 were assigned to the treatment group and 62
were assigned to the control group. The most frequent rea-
sons for exclusion were the distance visual acuity in the
better-seeing eye did not fall in the required range and the

patient was unwilling or unable to participate in the study.
Nine patients (14%), all in the treatment group, discon-
tinued participation prior to completion of the study.

Baseline characteristics and health status of patients,
changes invisual functionmeasuredwith theVALVVFQ–
48 from baseline to 4 months, and mean changes in quality
of life measured with the SF-36 and CES-D from baseline
to 4 months are presented in Tables1, 2, and 3. Overall,
98% were male and white; mean (SD) age was 78.9 (7.9);
andthose inthecontrolarmwereolder(P=.04).Mean(SD)

Table 1. Baseline Characteristics and Health Status
of Patients

No. (%)

Training
Group
(n=64)

Control
Group
(n=62)

Age, y, mean (SD) 78.8 (7.8) 79.0 (8.1)
Male 63 (98.4) 60 (96.8)
Race

White 62 (96.9) 61 (98.4)
African American 2 (3.1) 1 (1.6)

Ethnicity (non-Hispanic origin) 63 (98.4) 60 (96.8)
Education, y, mean (SD) 12.4 (2.7) 12.8 (3.5)
Living situation

Alone 15 (23.4) 16 (25.8)
With family 46 (71.9) 45 (72.6)
With nonfamily 1 (1.6) 0 (0.0)
Nursing home/assisted living 2 (3.1) 1 (1.6)

Employment status
Retired 59 (92.2) 59 (95.2)

Income, $
� 20 000 14 (21.9) 22 (35.5)
20 000-39 999 34 (53.1) 27 (43.5)
40 000-59 999 8 (12.5) 8 (12.9)
�60 000 4 (6.3) 3 (4.8)

Diabetes mellitus 12 (18.8) 20 (32.3)
Pulmonary disease 13 (20.3) 19 (30.6)
Arthritis 38 (59.4) 31 (50.0)
Depression 11 (17.2) 11 (17.7)
Hypertension 36 (56.3) 41 (66.1)
Heart problems 33 (51.6) 42 (67.7)
Need walking assistance 21 (32.8) 18 (29.0)
Hand grip

Strong 43 (67.2) 31 (50.0)
Intermediate 18 (28.1) 28 (45.2)
Weak 3 (4.7) 3 (4.8)

Other hand problems 18 (28.1) 18 (29.0)
Motion limitation 9 (14.1) 8 (12.9)
Endurance limits 34 (53.1) 36 (58.1)
Memory

No memory problems 20 (31.3) 23 (37.1)
Occasional periods of forgetfulness 42 (65.6) 37 (59.7)
Frequently forgetful 2 (3.1) 2 (3.2)

Age at development of vision problem, y
� 40 1 (1.6) 2 (3.2)

41-60 10 (15.6) 2 (3.2)
� 60 52 (81.3) 57 (91.9)

Vision fluctuates 19 (29.7) 11 (17.7)
Difficulty hearing without hearing aid 35 (54.7) 30 (48.4)
Use hearing aid 16 (25.0) 16 (25.8)
Habitual distance visual acuity in

better-seeing eye, logMAR, mean (SD)
1.1 (0.2) 1.1 (0.2)

Abbreviation: logMAR, logarithm of the minimum angle of resolution.

315 Patients screened

189 Excluded
140 Ineligible
29 Refused consent
20 Other

126 Randomized

64 Assigned low-vision rehabilitation
62 Received low-vision 

rehabilitation as assigned
2 Did not receive low-vision 

rehabilitation as assigned and 
withdrew consent

7 Discontinued study prior to 
completion of low-vision 
rehabilitation
2 Too much effort
2 Other health reasons
2 Nonvision-related death
1 Other

55 Completed 4-month follow-up

64 Included in primary analysis

62 Assigned to control group 
and received no low-vision 
rehabilitation

0 Discontinued study

62 Completed 4-month follow-up

62 Included in primary analysis

Figure 1. The flow diagram describes the flow of participants through each
stage of the Veterans Affairs Low Vision Intervention Trial.
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yearsofeducationwere12.6(3.1).Therewasamarginaldif-
ference in baseline reading ability between the 2 groups.

TREATMENT

The total face-to-face time with the low-vision therapist
averaged mean (SD) 10.46 (2.06) hours per patient in
the treatment group. The mean (SD) total time for each
patient to complete all homework assignments was 17.08
(8.9) hours. Closed-circuit television viewing systems and
stand magnifiers were prescribed and dispensed to all 55
patients in the treatment group who completed the study.
Other low-vision devices and spectacles prescribed and
dispensed included monocular telescopes (52 of 64), tele-
loupes (52 of 64), pocket magnifiers (55 of 64), reading
glasses (17 of 64), indoor filters for glare control (28 of
64), outdoor filters for glare control (55 of 64), reading
stands (53 of 64), lamps for illumination control (48 of
64), and low-vision or talking watches (49 of 64).

OUTCOMES

Table 2 shows the comparison of the mean changes in
primary outcome (visual reading ability) and secondary
visual ability outcomes (visual information processing,
mobility, visual motor skills, and overall ability) in log-
its from baseline to 4 months for the treatment and con-
trol groups, with the last baseline observation carried for-
ward. Compared with the control group, patients in the
treatment group reported improvement in visual read-
ing ability (difference, 2.43; 95% confidence interval [CI],
2.07-2.77), visual mobility (difference, 0.84; 95% CI, 0.58-
1.10), visual information processing (difference, 1.38; 95%
CI, 1.15-1.62), visual motor skills (difference, 1.51; 95%

CI, 1.22-1.80), and overall visual ability (difference, 1.63;
95% CI, 1.40-1.86). All statistical comparisons yielded
probabilities �.001. Within-group improvement was
found in all functional domains in the treatment group.
Patients in the control group experienced a small but sig-
nificant decrease in all visual functions except visual mo-
tor skills from baseline to the 4-month follow-up. These
outcomes were not altered after adjusting for covari-
ates. The effect size of differences between the treat-
ment and control groups for visual reading ability, vi-
sual mobility, visual information processing, visual motor
skills, and overall visual ability were 2.51, 1.14, 2.03, 1.82,
and 2.51, respectively.

The as-treated analysis included 55 patients in the treat-
ment group and 62 patients in the control group with
4-month outcome data. Compared with the control group,
the mean changes from baseline to 4 months in the treat-
ment group were 2.40 vs −0.37 for visual reading ability
(difference, 2.77; 95% CI, 2.47-3.06); 0.66 vs −0.27 for
visual mobility (difference, 0.93; 95% CI, 0.66-1.20); 1.38
vs −0.20 for visual information processing (difference,
1.58; 95% CI, 1.36-1.80); 1.71 vs −0.04 for visual motor
skills (difference, 1.75; 95% CI, 1.48-2.02); and 1.67 vs
−0.20 for overall visual ability (difference, 1.86; 95% CI,
1.67-2.05). All comparisons yield probabilities �.001.
Effect size based on the as-treated analyses was 3.5 for
visual reading ability, 1.2 for visual mobility, 2.6 for vi-
sual information processing, 2.4 for visual motor skills,
and 3.6 for overall visual ability. As expected, the effect
sizes were larger than those calculated when the last (base-
line) observation was carried forward.

Figure 2 displays the differences in mean 4-month
changes in the 4 visual ability domains and overall vi-
sual ability within subgroups of patients defined by age,

Table 2. Mean Changes in Primary and Secondary Outcome Measuresa

VA LV VFQ–4824,34-36 Score, Mean (SD)b Treatment vs Control

Treatment Groupc

(n=64)
Control Group

(n=62)
Difference
(95% CI)

Effect
Size

Reading ability
Baseline 0.32 (1.0) −0.03 (1.1)
Change from baseline to 4 mo 2.06 (1.2)d −0.37 (0.55)d 2.43 (2.07-2.77) 2.51

Mobility
Baseline 0.52 (1.0) 0.46 (1.1)
Change from baseline to 4 mo 0.57 (0.7)d −0.27 (0.7)e 0.84 (0.58-1.10) 1.14

Visual information processing
Baseline 0.45 (0.9) 0.17 (0.8)
Change from baseline to 4 mo 1.19 (0.8)d −0.2 (0.5)e 1.38 (1.15-1.62) 2.03

Visual motor skill
Baseline 0.23 (1.0) 0.09 (0.9)
Change from baseline to 4 mo 1.47 (1.0)d −0.04 (0.53) 1.51 (1.22-1.80) 1.82

Overall visual ability
Baseline 0.35 (0.9) 0.13 (0.8)
Change from baseline to 4 mo 1.43 (0.8)d −0.2 (0.4)d 1.63 (1.40-1.86) 2.51

Abbreviations: CI, confidence interval; VA LV VFQ–48, Veterans Affairs Low-Vision Visual Functioning Questionnaire.
aChanges in visual ability (reading, mobility, visual information processing, visual motor skills, and overall ability) from baseline to 4 months measured with the

VA LV VFQ–48 for the treatment and control groups. The unit of score is logit.
bHigher score indicates better ability or less difficulty in performing activities.
cLast baseline observation carried forward for 9 participants.
dP� .001 for within-group change.
eP� .01.
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baseline distance visual acuity, and presence or absence
of vision fluctuations. The differences in all subgroups
met our criterion for statistical significance (P� .05) in
all visual function domains. As compared with the con-
trol group, treated patients 80 years or younger exhib-
ited greater improvement and patients who reported fluc-
tuations in vision exhibited less improvement in visual
function after rehabilitation.

QUALITY OF LIFE

Table 3 presents the changes in quality-of-life scores from
baseline to 4 months of follow-up for the treatment and
control groups. There was a trend toward improvement
in physical role limitations (P=.08) and mental health
(P=.07) on the SF-36. There were no significant differ-
ences in mean changes in other SF-36 subscales be-
tween the treatment group and control group. No sig-
nificant difference was observed in mean change in CES-D
score between the 2 groups.

ADVERSE EVENTS

No adverse events or serious adverse events were judged
to be related to the study.

COMMENT

This randomized clinical trial demonstrated that, using
a practice model advocated by most professional soci-
eties,12-14 outpatient low-vision rehabilitation services pro-
vided for veterans who are mostly white, male, and cur-
rently covered by Medicare16 significantly improved the
functional visual ability of patients moderately and se-
verely impaired by low vision compared with patients in
a similarly impaired wait-list control group who re-
ceived no low-vision services and who lost functional abil-
ity over the same 4-month interval. Patients with low vi-
sion in the treatment group demonstrated a 2.06-logit
improvement in visual reading ability after completion
of the intervention while patients in the control group
exhibited a 0.37-logit loss in visual reading ability over
the same 4-month interval between the baseline and fol-
low-up assessments. Significant improvements in func-
tional ability for mobility, visual information process-
ing, visual motor skills, and overall ability also were seen
in the treatment group; small losses in these functions
were observed in the control group (Table 2).

An earlier outcome study of patients at a VA blind re-
habilitation center compared measures of overall visual
ability at 3 months postintervention with repeated mea-
sures at 12 months postintervention and demonstrated
that the improvements in visual ability observed at 3
months were significantly diminished when observed
again at 12 months.43 Similarly, in a recent functional out-
come study, de Boer et al25 observed that patients lost vi-
sual ability over a 1-year follow-up period after comple-
tion of low-vision rehabilitation. Thus, the magnitude of
a treatment effect may depend on the length of the fol-
low-up interval. A key issue in LOVIT and in future stud-
ies of low-vision rehabilitation will be the persistence of

a treatment effect. Although not prespecified, a 1-year
follow-up of the LOVIT patients was added to the study
protocol to compare the magnitude of the treatment effect
at 4 months and 1 year. These results will be reported in
a future article.

The magnitude of the LOVIT treatment effect is com-
parable with that observed in an outcome study of a simi-
lar sample of patients treated at a VA inpatient blind reha-

Table 3. Mean Changes in QOL Scores From Baseline
to 4 Monthsa

QOL Measures

Mean (SD)

P Value:
Treatment
vs Control

Treatment
Groupb

(n=55)

Control
Groupb

(n=61)

SF-3637 scales
Physical functioning

Baseline 46.4 (11.2) 46.6 (8.9) .41
Change from baseline

to 4 mo
−1.2 (3.9) −1.9 (5.6)

Physical role limitations
Baseline 43.9 (8.7) 42.6 (8.5) .08
Change from baseline

to 4 mo
0.4 (7.6) −2.2 (7.8)

Bodily pain
Baseline 47.7 (11.3) 48.7 (12.2) .83
Change from baseline

to 4 mo
0.3 (11.3) 0.8 (13.0)

Vitality
Baseline 50.1 (10.2) 47.3 (10.5) .43
Change from baseline

to 4 mo
0.1 (8.2) −1.2 (9.1)

Social functioning
Baseline 49.3 (10.2) 50.8 (9.9) .25
Change from baseline

to 4 mo
1.1 (8.6) −0.9 (9.6)

Emotional role limitations
Baseline 53.0 (6.2) 51.5 (8.6) .14
Change from baseline

to 4 mo
0.1 (6.2) 2.0 (8.0)

Mental health
Baseline 53.9 (8.0) 53.2 (7.9) .07
Change from baseline

to 4 mo
0.4 (7.9) −2.0 (6.0)

General health
Baseline 44.5 (10.6) 44.3 (10.8) �.99
Change from baseline

to 4 mo
−1.1 (9.4) −1.1 (8.4)

PCS (physical component)
Baseline 42.8 (9.4) 43.1 (9.3) .44
Change from baseline

to 4 mo
−0.7 (5.9) −1.6 (6.9)

MCS (mental component)
Baseline 54.9 (8.5) 53.7 (8.1) .60
Change from baseline

to 4 mo
0.8 (7.3) 0.1 (7.0)

CES-D38

Baseline 8.3 (7.1) 9.2 (8.8) .47
Change from baseline to 4 mo −0.2 (5.9) 0.7 (7.2)

Abbreviations: CES-D, Center for Epidemiologic Studies Depression Scale;
QOL, quality of life; SF-36, Short Form–36.

aChanges in self-reported health status measured with the Short Form-36
and Symptoms of Depression measured with the Center for Epidemiologic
Studies Depression Scale from baseline to 4 months are compared in the
treatment and control groups.

bThe patients who completed the 4-month follow-up visit.
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bilitation center.24 The LOVIT treatment effect for overall
visual ability, normalized to the standard deviation, was
larger than the treatment effect observed in that study (2.51
for LOVIT vs 2.09 for the earlier inpatient study) and 8 times
larger than the average treatment effect observed in previ-
ous outcome studies of outpatient low-vision rehabilita-
tion services. Potential explanations for the differences from
previous studies may be due to differences in measure-
ment resolution of the various self-report instruments and
scoring algorithms used, differences in visual impairment
severity, diagnoses or other patient traits for the various
samples of patients with low vision, differences between
studies in treatmentprotocols, anddifferencesbetweenstud-
ies in the acquisition of devices by patients and/or the types
of low-vision devices dispensed. The last possibility is par-
ticularly noteworthy because all patients in the LOVIT treat-
ment group and all veterans who receive services at the VA
inpatient blind rehabilitation centers obtained pre-
scribed assistive devices, including a closed-circuit tele-
vision magnifier, free of charge. Typically, there was

little or no public health care funding to provide low-
vision devices for patients in the earlier private sector
studies; patients had to bear most, if not all, of the
device costs. As was observed for other discretionary
health care costs in the RAND Health Insurance Experi-
ment,44,45 the coverage of low-vision device costs may
affect the acquisition rate of prescribed devices and
therefore affect treatment outcomes.

LOVIT had many strengths in addition to the multi-
center randomized controlled trial design including a well-
defined treatment protocol that was consistently admin-
istered at both clinical sites, inclusion of validated
questionnaires to assess outcomes and health status, and
the participation of a data coordinating center and data
monitoring committee for scientific oversight, quality as-
surance, and monitoring.

The LOVIT treatment group received a low-vision ex-
amination, counseling, and provision of prescribed low-
vision devices, 6 weekly therapy sessions, and assigned
homework. The therapy manual and homework exercises
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Figure 2. Differences in mean changes in reading ability (A), mobility (B), visual information processing (C), visual motor skills (D), and overall visual ability (E)
for all patients and within subgroups of patients defined by age, baseline distance visual acuity, and presence or absence of visual fluctuations. The data points
represent differences in mean 4-month changes between the treatment and control groups. All patients: n=126; age�80 y: n=61; age�80 y: n=65; distance
VA�20/250: n=66; distance VA�20/250: n=60; no vision fluctuation: n=96; vision fluctuation: n=30. VA indicates visual acuity.
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are posted on the VA Optometry and Johns Hopkins Low
Vision Consensus Project Web sites (http://www.va.gov
/optometry/ and http://www.lowvisionproject.org). These
materials can be used in clinical service delivery or in-
cluded in future research studies. The low-vision de-
vices that were prescribed were the same at both sites and
all participants obtained low-vision devices to enhance
their remaining vision at no charge.

Previous outcome studies and randomized clinical trials
on low-vision rehabilitation tested the effectiveness of
standard low-vision clinic services (ie, limited to recom-
mending devices and instructing patients how to use
them) or comprehensive low-vision rehabilitation ser-
vices (ie, standard services plus home evaluation, activi-
ties of daily living training, and psychosocial counsel-
ing). Usual care or usual care plus an intervention of
interest were provided rather than following a strict pro-
tocol for all aspects of intervention in both cases. None
of the previous studies reported the intensity or dura-
tion of therapy sessions. Average visual acuity in the bet-
ter eye (median Snellen or mean logarithm of the mini-
mal angle of resolution) ranged across studies from 20/66
to 20/200. LOVIT recruited patients with moderate and
severe vision loss from macular diseases with visual acu-
ity less than 20/100 and better than 20/500.

Outcomes in previous studies have been evaluated by
many different criteria. Some studies have measured speed
and/or accuracy of surrogate tasks in the clinic (ie, read-
ing speed, ability to use devices to perform activities, abil-
ity to read a certain print size, or visual acuity with pre-
scribed devices) to determine the outcomes of
rehabilitation.46 For individuals with chronic condi-
tions, where a cure is not possible, outcomes must ad-
dress effects that people experience and care about such
as changes in ability to function at home and in the com-
munity after rehabilitation.47 The primary and second-
ary outcome measures in LOVIT are patient self-reports
of community functioning. Clinical measures of perfor-
mance, such as MNREAD and the therapists’ ratings of
patients’ skills using their remaining vision and low-
vision devices, were only administered in the treatment
group. They are used in LOVIT to explain the out-
comes. Results will be reported in future articles.

The LOVIT intervention is focused on improving read-
ing ability. Thus, the primary outcome measure for the
trial is the improvement in patients’ perception of their
visual reading ability. Patient perception of difficulty is
a critical component of low-vision device use (eg, read-
ing newsprint). Low-vision practitioners anecdotally re-
port that patients may exhibit improved performance with
low-vision reading devices during clinical evaluations and
training but then abandon the device when it comes to
everyday activities. An earlier outcome study of patients
with low vision at VA blind rehabilitation centers re-
ported abandonment rates ranging from 14% for hand-
held telescopes to 32% for spectacle microscopes.48,49

Therefore, a well-validated patient-reported outcome as
a measure of effectiveness was chosen over a performance-
based measure of efficacy.

The choice of patient-reported outcome measure is im-
portant to the interpretation of the results. Most visual
functioning questionnaires (VFQs) measure the same vi-

sual ability variable, just with different levels of accu-
racy and precision.50,51 But, the National Eye Institute VFQ,
and perhaps other VFQs, exhibits differential item func-
tioning, ie, only a subset of the items in the VFQ are sen-
sitive to change, so change measures are diluted by the
unresponsive items.21,52 The VA LV VFQ was carefully
designed and validated to avoid the measurement dis-
tortion effects of differential item functioning.24 Physi-
cal and mental health domains, as measured by the SF-
36, are independent of visual ability, as measured by
VFQs.53 Although we do not expect the LOVIT interven-
tion to alter physical and mental health, comorbidities
could act as effect modifiers. Therefore, the CES-D and
SF-36 were used in LOVIT to describe the characteris-
tics and comorbidities in the patients who participated
in the trial. The exploration of the effects of these do-
mains on the primary outcome will be the subject of a
future report.

The LOVIT treatment protocol had multiple compo-
nents: education and counseling, correction of refrac-
tive error, eccentric viewing training, provision of low-
vision assistive devices and instruction in their use,
homework, and home environment evaluation and modi-
fications. We do not know which of these components,
or combination of components, is primarily responsible
for the large treatment effect observed. Furthermore, each
participant assigned to the treatment group received ex-
tensive personal attention that was not given to subjects
in the control group. Since there was no sham treatment
for the control group or social contact control group, we
cannot rule out a Hawthorne effect. An earlier random-
ized controlled trial on the effectiveness of problem-
solving therapy for a similar sample of patients with low
vision who received no low-vision rehabilitation ser-
vices showed only small but nevertheless significant im-
provements in function (effect size of 0.08).17

Although the LOVIT protocol addresses rehabilita-
tion goals shared by most patients with low vision, there
are important differences between VA and private sec-
tor programs that must be considered before generaliz-
ing the LOVIT results. The US military veteran popula-
tion is mostly male whereas the low-vision population
served by the private sector is primarily female.10 Veter-
ans Affairs health care policies differ significantly from
those of Medicare, which is the primary source of cov-
erage for health care costs for many patients with low vi-
sion in the private sector. Current Medicare laws and
policy grant Part B coverage of evaluation and manage-
ment services provided to patients with low vision by op-
tometrists and ophthalmologists and for rehabilitation
therapy provided to patients with low vision in the clinic,
patient’s home, or patient’s community by occupational
therapists (with medical necessity based on visual im-
pairment ICD-9-CM codes).54 Medicare requires occu-
pational therapists to provide services under a physician-
approved plan of care and have the physician evaluate
progress, authorize continued services every 30 days, and
complete the planned care within 90 days. Services pro-
vided by certified low-vision therapists are not covered
by Medicare outside of the ongoing Medicare Low Vi-
sion Rehabilitation Demonstration Project in 4 states and
2 urban areas.15 Medicare does not cover the costs of low-
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vision devices or the costs of eyeglasses for patients with
low vision. In contrast, the VA covers the costs of low-
vision devices, including expensive electronic magnifi-
cation devices and eyeglasses, for patients participating
in VA rehabilitation programs.

In conclusion, to our knowledge, LOVIT is the first
multicenter randomized controlled trial to provide com-
pelling evidence of the effectiveness of low-vision reha-
bilitation. LOVIT evaluated an outpatient low-vision pro-
gram for patients with macular diseases developed to
model low-vision services provided by the VA inpatient
blind rehabilitation centers. The observed magnitude of
the treatment effect of the LOVIT outpatient program is
comparable with that observed in an earlier study of a
VA inpatient blind rehabilitation program. Although fu-
ture studies are required to determine which compo-
nents of the program are necessary and sufficient to ob-
tain the large treatment effect reported, the LOVIT
treatment protocol agrees with the low-vision practice
recommendations of professional societies12-14 and is cov-
ered by Medicare Part B.16 Thus, based on the large effect
sizes observed for a variety of functional domains, the
investigators conclude that at least 10 hours of outpa-
tient low-vision therapy, including a home visit, is jus-
tified for patients moderately and severely impaired by
low vision. Assigned homework that is reviewed by the
instructor and patient is recommended to encourage pa-
tients to practice everyday tasks using low-vision de-
vices and techniques. Furthermore, because of the small
decline in functional ability over time observed in the wait-
listed control group, the investigators recommend that
low-vision rehabilitation services be offered as early as
possible after visual impairment is diagnosed.
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