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Abstract

Background: Visual Rehabilitation Officers help people with a visual impairment maintain their independence. This
intervention adopts a flexible, goal-centred approach, which may include training in mobility, use of optical and
non-optical aids, and performance of activities of daily living. Although Visual Rehabilitation Officers are an integral
part of the low vision service in the United Kingdom, evidence that they are effective is lacking. The purpose of this
exploratory trial is to estimate the impact of a Visual Rehabilitation Officer on self-reported visual function, psychosocial
and quality-of-life outcomes in individuals with low vision.

Methods/design: In this exploratory, assessor-masked, parallel group, randomised controlled trial, participants will be
allocated either to receive home visits from a Visual Rehabilitation Officer (n = 30) or to a waiting list control
group (n = 30) in a 1:1 ratio. Adult volunteers with a visual impairment, who have been identified as needing
rehabilitation officer input by a social worker, will take part. Those with an urgent need for a Visual Rehabilitation
Officer or who have a cognitive impairment will be excluded. The primary outcome measure will be self-reported
visual function (48-item Veterans Affairs Low Vision Visual Functioning Questionnaire). Secondary outcome
measures will include psychological and quality-of-life metrics: the Patient Health Questionnaire (PHQ-9), the
Warwick-Edinburgh Mental Well-being Scale (WEMWBS), the Adjustment to Age-related Visual Loss Scale (AVL-12), the
Standardised Health-related Quality of Life Questionnaire (EQ-5D) and the UCLA Loneliness Scale. The interviewer
collecting the outcomes will be masked to the group allocations. The analysis will be undertaken on a complete case
and intention-to-treat basis. Analysis of covariance (ANCOVA) will be applied to follow-up questionnaire scores, with
the baseline score as a covariate.

Discussion: This trial is expected to provide robust effect size estimates of the intervention effect. The data will be
used to design a large-scale randomised controlled trial to evaluate fully the Visual Rehabilitation Officer intervention. A
rigorous evaluation of Rehabilitation Officer input is vital to direct a future low vision rehabilitation strategy and to help
direct government resources.

Trial registration: The trial was registered with (ISRCTN44807874) on 9 March 2015.
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Background
Low vision is associated with depression [1, 2], reduced
quality of life [2, 3] and reduced mobility [2, 4, 5]. Low
vision rehabilitation is defined as an amelioration of the
lives of individuals with sight loss by improving func-
tional ability and other general aspects, for example,
quality of life and psychosocial status [6]. It represents a
range of services that operate at the interface of
health and social care services to minimise disability
and promote independent living. In the United Kingdom,
health-based services attempt to help those with low vi-
sion make the best use of their remaining eyesight by pro-
viding optical and non-optical low vision aids, advice on
lighting and contrast enhancement, and onward referral,
where appropriate. Social care services tend to take a
more holistic approach based on a comprehensive needs
assessment, often in the person’s own home. This can
result in modifications to the home environment,
provision of non-optical aids, mobility training and ad-
vice on benefits. Visual Rehabilitation Officers are
trained professionals with a 2-year foundation or 3-year
degree qualification, who work with people in their
homes, often over several sessions, facilitating the
learning of new strategies, which include, for example,
how to navigate safely, identify objects, read instruc-
tions, the use of low vision aids and non-optical aids. A
list of further examples is provided in Table 1.
There is evidence that impaired functional status in in-

dividuals with visual loss is associated with depression
[7–9], psychosocial impact [10–12], risk of falls, de-
creased mobility [13–15] and higher rates of mental and
physical health comorbidities. Partial evidence exists of
improved health-related quality-of-life outcomes follow-
ing visual rehabilitation intervention [16, 17] and im-
provement in vision-related quality-of-life following visual
rehabilitation [16, 18–20]. However, a paucity of high-
quality evidence exists regarding the effectiveness of low
vision rehabilitation services, particularly with regard to
social care provision [6].
The need for evidence to support the low vision re-

habilitation service is driven by the necessity to inform
direction for healthcare resources, as a result of the
growing social and economic challenges faced by those
with visual impairment [6]. The burden on such re-
sources is growing with the increase in the elderly popu-
lation and therefore, the increasing number of individuals
with low vision. The evidence gained from this study will
inform the design of a definitive trial, which will help
shape the development of low vision rehabilitation ser-
vices in the UK.
The primary aim is to examine the effect of a Visual

Rehabilitation Officer intervention (ROI) on self-reported
visual function. The secondary aims are to determine the
effect of the low vision rehabilitation service on

depression, well-being, loneliness, adjustment to visual
loss and generic health-related quality-of-life. The relation
between the numbers of intervention items received on
the outcomes will also be assessed.

Methods/design
This exploratory assessor-masked individually rando-
mised single centre controlled trial is designed to give
robust estimates of the effect of a ROI on self-reported
functional, psychosocial and quality of life outcome mea-
sures. Participants will be allocated to the ROI or wait-
ing list arms of the trial in the ratio 1:1. The trial will be
carried out over 18 months (see flow diagram in Fig. 1).
The Research Ethics Audit Committee, at the School

of Optometry and Vision Sciences, Cardiff University
reviewed and approved the study (#1377).

Intervention
There is one active intervention in the trial, that is, the
ROI. In one to eight sessions, a Visual Rehabilitation Of-
ficer will conduct home visits to assess the status of the
individual with low vision and provide training and sup-
port in specific areas of need.
The support is tailored to the individual in a number

of areas including mobility, use of low vision aids,
household tasks, communication and administrative
tasks. Table 1 details the types of intervention that may
be provided by the Visual Rehabilitation Officer. Not all
components are provided to each person, because the
ROI is tailored to meet individual requirements (Table 1).
The aim of the rehabilitation is to promote independ-
ence by helping individuals learn new skills or regain lost
skills and rebuild confidence following sight loss. This
support may be implemented by the provision of infor-
mation, equipment, encouragement, training and/or re-
ferral to other agencies. This type of intervention is
typical of that provided by Visual Rehabilitation Officers
in the UK.
For each participant in the intervention arm, a list of

intervention items implemented and the number of
visits will be recorded, by the Visual Rehabilitation Offi-
cer (Table 2). In this trial, participants will be recruited
from South East Wales. The intervention will be pro-
vided by a team of two experienced Visual Rehabilitation
Officers (each with 7 to 8 years of experience) based at
the Sight Cymru rehabilitation service. This service was
chosen for its proximity to the research centre at Cardiff
University and the willingness of the service to support a
rigorous research study.
The second arm of the study is a ‘waiting list con-

trol’ group, consisting of individuals on the existing
Sight Cymru waiting list for the visual rehabilitation
service. The ‘waiting list control’ provides individuals
electing to take part in the study with a better level
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of care than ‘treatment as usual’ because the service
will be received on completion of the study, that is,
after 6 months, which is sooner than for those on
the existing waiting list.

Outcome measures
Outcome measures will consist of the questionnaires ad-
ministered at baseline and 6 months (±1 month) follow-
up. The primary outcome measure will be the 48-item

Table 1 Summary of support by the Visual Rehabilitation Officer. The table summarises general areas assessed by the Visual
Rehabilitation Officer and examples of provision of training and support in each area

Area assessed Examples of support

Emotional
• Emotional state of participant and family
• How family members cope with adjustment
to the participant’s sight loss.

• Education on eye condition and related emotional, practical
and physical difficulties.
• Sign-posting to other organisations
that can provide emotional support.

Low Vision Function
• Functional vision assessment
• Best contrast/colour contrast to assist
practice in daily living.
• Glare sensitivity.

• Eccentric viewing or steady eye strategy training and scanning
techniques.
• Provision of tinted glasses/peak cap. Training in techniques/aids
for watching television.
• Training on use of low vision aids, issued by the optometrist
• Referral to optometrist.

Lighting
• Lighting assessment for areas in and
around home

• Provision of specific task lamps, specialist light bulbs.

Personal
• Potential difficulties with dressing, grooming
and personal hygiene.

• Provision of strategy for identifying and matching colour of
clothing, makeup application, hair management, shaving, application
of toothpaste on tooth brush, identifying bottles and contents,
feminine intimate care.

Medication
• Ability to manage medication independently.

• Provision of strategy to administer eye drops, dispense pills
from blister packs, systematically search for dropped pill
• Provision of dosset boxes, enlarged labels.

Kitchen
• Potential difficulties with cooking and meal preparation.

• Training and provision of equipment for cooking. For example,
for pouring liquids, knife management and other safety aspects,
sequence/timing strategy.

Home
• Potential difficulties with household chores, for example,
cleaning, tidying, laundry, bed making.

• Training to support tasks such as cleaning, tidying, laundry and
bed making. For example, systematic approach for vacuuming
and dusting, measuring soap powder/liquid, separating laundry,
folding clothing, safe techniques and equipment to avoid burns
when ironing, threading needles, changing sheets.

Entitlements
• Criteria check for entitlements.

• Assistance with applications. For example, for Disabled Parking
badge, bus pass, Disabled rail card, talking magazines/newspapers,
British Wireless for the Blind fund, Personal tax allowance, TV licence,
accessing utility discount scheme.
• Referrals for benefits assessments.

Referrals
• Possible need for referral to specialist service.

• Referral to appropriate agency. For example, Occupational therapist,
Physiotherapy, Age Concern, Cardiff Institute for the Blind, GP, Diabetic
Nurse, Opticians for Wales Eye Care Low Vision Scheme, CAB, Action
for Blind, RNIB Benefits, Speech Therapists, Support Groups, talking
books, Care & Repair, Sense Cymru, Befriending, Talk and Support,
refer to Sight Cymru BME advisor, Highway Maintenance, Hearing
Team Cardiff Social Services.

Orientation and Mobility
• Potential orientation and mobility difficulties.

• Long cane training, symbol cane issuing and sighted guide training,
guide cane training, route and orientation training.
• Support for planning travel arrangements. For example, timetables,
relevant platform/bus stop/departure gate, arrangements for company
provision of Travel Assistance, etc.

Communication
• Potential difficulties with telephones, appointments,
correspondence, finance management, IT.

Support and advice on the following:
• Appropriate telephones and related devices.
• Telephone banking, telephone/online shopping.
• Note taking and maintaining appointments diary (large print, address guides).
• Techniques or equipment suitable to needs for reading, general
correspondence, telling the time.
• Strategy for accessing bank and money management
• Computer technology assistance and referral for IT skills training.
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Veterans Affairs Low Vision Visual Functioning Ques-
tionnaire (VA LV VFQ-48), a validated unidimensional
functional outcome measure questionnaire that assesses
the difficulty in performing daily activities in visually im-
paired individuals [21]. Secondary outcome measures will
include: the Patient Health Questionnaire (PHQ-9), an as-
sessment of depression symptom severity on a nine-item
scale, based on criteria for depressive episodes including
concentration problems and suicide [22]; the Warwick-
Edinburgh Mental Well-being Scale (WEMWBS), a popu-
lation measure of subjective well-being, involving 14 posi-
tively worded questions about aspects of positive thoughts
and feelings [23]; the Adjustment to Age-related Visual
Loss Scale (AVL-12), a measure of psychological adjust-
ment to vision loss [24]; the standardised Health-
related Quality of Life Questionnaire (EQ-5D), a ‘utility’

measure to assess five health-related dimensions, that
is, mobility, self-care, usual activities, pain/discomfort
and anxiety/depression [25]; and the UCLA Loneliness
Scale, a 20-item scale to measure subjective feelings of
loneliness and social isolation [26].
These instruments were selected on the basis of the

following evidence. The VA LV VFQ-48 has been assessed
as a high-quality instrument for use in evaluating adults
with low vision [27]. The PHQ-9 is a suitable measure of
depressive symptoms in those with visual loss [28]. Mental
well-being is a prominent issue in governmental health
policy, and the utility of the WEMWBS has been

Table 2 List of intervention items recorded by the Visual
Rehabilitation Officer

Intervention items:

Initial assessment

Functional vision assessment

Low vision training/advice

Magnification advice

Lighting advice

Personal care/medication advice

Washing and dressing

Medication management

Kitchen skills

Safe pouring technique

Food preparation/cooking

Cleaning/managing the home

Laundry

Ironing

Money issues

Orientation and mobility training

Road safety check

Sighted guide technique

Symbol cane advice

Guide cane training

Long cane training

Communications

Reading and writing

Accessing TV and radio

Using phones

Telling the time

Audio books

IT

Social and leisure activities

Emotional well-being

Referrals to other agencies (specified)

Other (specified)

Fig. 1 Study flow diagram
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demonstrated in general populations [29]. The AVL-12
has been adopted effectively in several trials of individuals
with low vision following rehabilitation [30–32]. Whilst
the EQ-5D may be unresponsive to low vision rehabilita-
tion [33], it is the preferred measure of health utility by
the National Institute of Clinical Excellence guidance
(NICE article PMG9, 2013). It is acknowledged that health
disorders are risk factors for loneliness [34], and the
UCLA scale has been used to evaluate individuals with
low vision [35].
Outcome measures will be obtained over the tele-

phone by a trained interviewer who will be masked to
the group allocation. The order of outcome measures
will be partially randomised with a pre-determined
order, such that the PHQ-9 and UCLA scale (negatively
worded) should be performed before the WEMWBS
(positively worded), in order to position a positively
worded questionnaire at the end of the interview. How-
ever, it must be acknowledged that this may affect the
quality of responses to the WEMWBS. Whilst partici-
pants will be encouraged not to reveal any information
about their group allocation during telephone interviews,
any masking violations will be recorded. The success of
masking will be assessed, by requiring the interviewer to
guess the allocation prior to the start of the final 6-
month follow-up. All responses will be coded and
double entered.

Sample size
On the basis of a conservative effect size determined by
the VA LV VFQ-48 item scores in a previous study [36],
a sample of 30 participants in each group at follow-up
can be expected to detect a standardised difference of
0.84 logits between those in the intervention and control
groups, with 95 % power and an alpha level of 0.05
(two-tailed). To allow for individuals who may withdraw
from the study (approximately 15 %), a total of 70 indi-
viduals will be recruited.

Recruitment
Recruitment will take place over a period of 12 months.
Individuals will be identified as potential participants on
a consecutive basis from the waiting list of Sight Cymru,
having previously been referred to this service. Those
who are interested in the study will be screened for eligi-
bility. If eligible, potential recruits will be sent a written
information sheet.
It is expected that up to 15 % of participants may be

lost to follow-up. In order to minimise attrition, partici-
pants will be carefully informed at recruitment of the
study requirements, the importance of completion of the
study and the value of their contribution.

Inclusion criteria
Individuals over the age of 18 years who require Visual
Rehabilitation Officer input will be included. The Sight
Cymru criteria for service provision includes anyone
with sight loss that cannot be corrected by glasses and
that causes them significant difficulties in carrying out
daily tasks, regardless of blind or partial sight registra-
tion status.

Exclusion criteria
To maximise the generalisability of the results, the ex-
clusion criteria will be kept to a minimum. Exclusion
criteria include ineligibility for the ROI (those aged <
18 years or living outside of geographical catchment
area) or those who have significant need, for example
significant risk of injury at home (it would be unethical
to randomise those at risk of injury to a 6-month waiting
list). These individuals will be moved to a fast-track ser-
vice. Previous recipients of a comprehensive visual re-
habilitation service, since their most recent significant
decrease in vision, will not be included. Participants who
screen positive for significant cognitive or memory prob-
lems according to a shortened version of the Mini-
Mental State Exam (MMSE) will be excluded. Partici-
pants will not be included if they are unable to use a
telephone (for example, caused by very poor hearing,
unable to understand English, unable to take part in a 6-
month study, and unable to provide informed consent).
Individuals with planned cataract extraction over the
next 6 months will also be excluded.

Study procedures: consent, baseline assessments,
randomisation and interviews
After receiving the study information sheet, participants
will be contacted by the interviewer and invited to at-
tend a baseline visit at the School of Optometry and Vi-
sion Sciences. At the baseline visit, further screening for
the study criteria will take place. Informed consent will
then be collected, in addition to a medical history. Visual
acuities (EDTRS) and contrast sensitivity (Pelli-Robson)
will be measured. Confidentiality of personal informa-
tion will be maintained by the interviewer, who will an-
onymise all data.
The baseline telephone interview will take place within

one week of the baseline visit. At the baseline telephone
interview, the masked interviewer will explain that the
interview results are confidential, prior to performing
the baseline questionnaires. Within 1 week of the base-
line interview, the participants will be randomly assigned
(computer-generated schedule) by site staff, to receive
the Visual Rehabilitation Officer intervention or to re-
main on the Sight Cymru waiting list (control) in the ra-
tio 1:1. In the randomisation process, participants will
be stratified by age (older than or younger than 65 years)
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and baseline visual acuity (better or worse than 1.0 Log-
MAR). In order to minimise the risk of predicting the
group allocations, randomisation will be performed in
permuted blocks of two, with random variation of the
blocking number. Those assigned to the intervention
group will receive their first appointment with the Visual
Rehabilitation Officer within 3 weeks (±1 week) of ran-
domisation. All data collection will be conducted by
one interviewer, masked to the group allocations. Par-
ticipants will be reminded not to reveal their group
allocation to the interviewer during any mutual com-
munications. All participants will have access to hos-
pital- and community-based low vision optometric
assessments; that is, the control and intervention
groups will differ only in the receipt of the Visual
Rehabilitation Officer visits to the intervention group.
Six months after the baseline telephone interview, a

follow-up telephone interview will be conducted by the
interviewer. In addition to the follow-up questionnaires,
information about any change in circumstance over the
past 6 months will be collected, such as a change in eye
condition status, change in life events or living situation,
change in general health or treatments, or referral to
other community support services. After the question-
naire outcomes have been collected, the interviewer will
be unmasked by opening a sealed envelope, containing
the group allocation for each participant. The inter-
viewer will then assess intervention satisfaction, using
items from the Manchester Low Vision Questionnaire
[37], a validated questionnaire, consisting of a question
about how helpful participants perceive the intervention
to be, with five response categories. In addition, the
interviewer will pose two open questions asking about
aspects of the service with which the participants were
satisfied or dissatisfied.

Analysis
All data will be entered into the Statistical Package for
the Social Sciences Ver. 20.0.0.2 (SPSS Inc., Chicago, IL,
USA) and recoded such that all items have a consistent
valance (that is, all items are valanced positively). Any
missing data will be recorded, along with any protocol
violations.
The VA LV VFQ-48 baseline data will be analysed with

Rasch analysis according to the Andrich Rating Scale
model using Winsteps ver. 3.75.0 [38]. Rasch analysis is
a probabilistic logistic model, which produces Logit
values describing item difficulty and person ability, pro-
viding questionnaire scores which are on a true interval
scale. A scoring key will be produced allowing conver-
sion of the raw questionnaire scores into an interval
level score. Rasch analysis will also be used to confirm
instrument unidimensionality and assess reliability of
item measures.

Of the secondary outcome measures, the WEMWBS
and AVL-12 will be Rasch analysed using the same
method as described above in order to obtain item mea-
sures, confirm unidimensionality and reliability of items.
The remaining secondary outcome measures (PHQ-9,
EQ-5D and UCLA scale) will be analysed using standard
scoring, for comparable results to previous studies using
these measures.
Demographic data will be reported using summary sta-

tistics. In order to demonstrate study feasibility, an as-
sessment of participant eligibility, recruitment, retention
to follow-up, missing data, adherence to the intervention
and acceptability of the intervention will be reported by
descriptive data. Successful adherence to the interven-
tion will be defined as completed visits by the Visual
Rehabilitation Officer.
Baseline characteristics will be summarised by descrip-

tive statistics. Questionnaire scores at follow-up will be
analysed using analysis of covariance (ANCOVA), con-
trolling for the baseline score and the key variables (age,
co-morbidities and visual acuity) as covariates. A logistic
regression analysis will investigate whether the number
of intervention items is associated with the outcomes.
Standard diagnostics will be used to check model fit
(for example, residual versus fitted plots), and standard
transformations (square root, log and square) explored
where necessary. The analysis will be complete case
and intention to treat. This exploratory study is not
powered to identify statistically significant differences;
therefore, the results will be interpreted using descrip-
tive statistics and 95 % confidence intervals.

Discussion
In the United Kingdom, a lack of a unified approach ex-
ists in the provision of low vision rehabilitation services,
with local differences in the type of providers, specialist
skills of the rehabilitation workers, caseloads and waiting
times [39]. In addition, variability exists in the classifica-
tion of low vision rehabilitation in the context of health
care and social care.
Given the paucity of high-quality evidence, such as

results from randomised controlled trials that demon-
strate the effectiveness of low vision rehabilitation ser-
vices [6], it is problematic for the social sector to
support and expand this service. Furthermore, a short-
age exists of Visual Rehabilitation Officers, with an esti-
mated 550 practising professionals in the UK [40]. This
number is declining, in part, as a result of funding cuts,
the lack of provision of training and absence of evi-
dence supporting effectiveness.
Career-specific training for Visual Rehabilitation Offi-

cers consists of a foundation or honours degree course.
The Universities and Colleges Admissions Service in the
UK (UCAS) currently lists such a course at only one UK
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institution [41] for the academic year 2016/17, and other
institutions appear to have discontinued the course.
Whilst several previous studies of low vision rehabilita-

tion have used rigorous study methodology, implemented
by randomised controlled trial design [2, 17, 36, 42–46],
there are several differences from our protocol. A notable
lack of effect of low vision rehabilitation was found in a
three-arm randomised controlled trial, consisting of stand-
ard clinic-based low vision rehabilitation in a hospital-
based, low vision clinic; enhanced rehabilitation with add-
itional home visits; and standard rehabilitation with non-
rehabilitation home visits from a 'community care worker'
[43]. However, the intervention comprised an ‘add-on’ of
rehabilitation home visits in addition to the usual care of
the clinic, rather than a multi-disciplinary approach. In
contrast, the LOVIT study [36, 44] evaluated outpatient
rehabilitation for white male service veterans in the
United States and demonstrated effective rehabilitation in
individuals with macular disease. Another randomised
controlled trial compared usual care from a third sector
provider with usual care in addition to vision self-
management group therapy [17, 42]. After 12 weeks, some
improvement in general health and vision-specific out-
comes was evidenced on the basis of results of the SF-36
questionnaire [17, 42]. In a trial involving two clinic-based
intervention arms and a waiting list control arm, the
profile of mood states improved, for both interventions,
but a greater effect for self-management was demon-
strated [45, 46]. This effect had a larger impact for indi-
viduals who were depressed at baseline [45, 46]. Our
study protocol bears several differences to the design of
these previous randomised controlled trials, with re-
spect to participant groups, the individuals delivering
the intervention, the type of rehabilitation and the
range of outcome measures.
Given the wider inclusion criteria of our cohort, it is

expected that the results of our study will be applicable
to the majority of low vision patients, rather than
disease-specific. In addition, our study will include a
non-intervention control group, and the referral of par-
ticipants will not be limited to specific referral pathways.
Our study will assess the efforts of two experienced Vis-
ual Rehabilitation Officers, who are community-based,
as opposed to a clinic-based individual. In the study de-
sign of Reeves and colleagues [43], the Visual Rehabilita-
tion Officer focussed on low vision aid (LVA) handling,
the use of alternative LVAs and other strategies for en-
hancing vision; whilst in our study, the emphasis is to
address the general areas of need. Although the range of
outcome measures in our protocol will include vision-
related and health-related metrics, we also intend to in-
clude measures of depression, well-being and loneliness.
This prospective study will apply rigorous study design

to examine a social care intervention. The strengths of

the present protocol include the intention to isolate the
effect of the Visual Rehabilitation Officers, by examining
sustained outcomes over the medium term of 6 months.
An advantageous range of outcome measures will in-
clude vision-, health- and psychosocial-related metrics.
The limited exclusion criteria will ensure the generalis-
ability of the results. The limitations of the protocol are
the exploratory nature, the lack of multiple study sites,
the modest sample size and the lack of uniformity in the
intervention, which will be tailored to the individual.
However, such an intervention reflects real-life practice.
Another issue is the potential for respondent fatigue due
to the length of the questionnaires. To minimize fatigue,
participants will be informed in advance of the expected
duration of the interview and will be encouraged to take
rest breaks between outcome measures.
Given the uncertain future of Visual Rehabilitation

Officers, as a profession in the UK, it is important to
evaluate the service, using methods that meet the rigor-
ous standards established by medical research, to build
on current evidence. This trial is expected to provide
robust estimates of the intervention effect, in order to
design a large scale randomised controlled trial to evaluate
fully the Visual Rehabilitation Officer intervention.

Trial status
At the time of submission, this trial is in the process of
participant recruitment.

Abbreviations
AVL-12: Adjustment to Age-related Visual Loss Scale; EQ-5D: Standardised
Health-related Quality of Life Questionnaire; MMSE: Mini-Mental State Exam;
PHQ-9: Patient Health Questionnaire; ROI: Visual Rehabilitation Officer
Intervention; VA: Visual Acuity; VFQ-48: 48-item Veterans Affairs Low Vision
Visual Functioning Questionnaire; WEMWBS: Warwick-Edinburgh Mental Well-
being Scale.

Competing interests
JA, TM, AB, and HC have no competing interests. BM has a secondary role at
Sight Cymru as Development Officer for raising awareness of ocular health
among ethnic minorities.

Authors’ contributions
JA contributed to the study design, study set-up and management,
randomisation procedures and manuscript drafting and revising. BM
collected all outcome measures, contributed to the study design, study
set-up and management and manuscript revising. HC contributed to the
study design, analyses and manuscript revision. AB contributed to the
study design and manuscript revising. TM contributed to the study design,
manuscript revising and supported the study management. All authors
read and approved the final manuscript.

Acknowledgements
This study has been developed with funding from Sight Cymru, Cardiff
Council and the Welsh Government Intermediate Care Fund. The authors
wish to acknowledge Sharon Beckett, CEO Sight Cymru, for providing
support to the study.

Author details
1School of Optometry & Vision Sciences, College of Biomedical and Life
Sciences, Cardiff University, Maindy Road, Cardiff CF24 4HQ, Wales, UK.
2Division of Optometry, School of Health Sciences, City University London,

Acton et al. Trials  (2016) 17:105 Page 7 of 8



Northampton Square, London EC1V 0HB, England, UK. 3Institute of Health
and Wellbeing, University of Glasgow, 1st floor, Administration Building,
Gartnavel Royal Hospital, 1055 Great Western Road, Glasgow G12 0XH,
Scotland, UK.

Received: 26 August 2015 Accepted: 16 February 2016

References
1. Rees G, Fenwick EK, Keeffe JE, Mellor D, Lamoureux EL. Detection of

depression in patients with low vision. Optom Vis Sci. 2009;86:1328–36.
doi:10.1097/OPX.0b013e3181c07a55.

2. Stelmack J. Quality of life of low-vision patients and outcomes of low-vision
rehabilitation. Optom Vis Sci. 2001;78:335–42.

3. Rovner BW, Casten RJ, Tasman WS. Effect of depression on vision function
in age-related macular degeneration. Arch Ophthalmol. 2002;120:1041–4.
doi:ecs10267.

4. Black A, Wood J. Vision and falls. Clin Exp Optom. 2005;88:212–22.
5. Kuyk T, Elliott JL. Visual factors and mobility in persons with age-related

macular degeneration. J Rehabil Res Dev. 1999;36:303–12.
6. Binns AM, Bunce C, Dickinson C, Harper R, Tudor-Edwards R, Woodhouse M,

et al. How effective is low vision service provision? A systematic review.
Surv Ophthalmol. 2012;57:34–65. doi:10.1016/j.survophthal.2011.06.006.

7. Brody BL, Gamst AC, Williams RA, Smith AR, Lau PW, Dolnak D, et al.
Depression, visual acuity, comorbidity, and disability associated with age-
related macular degeneration. Ophthalmology. 2001;108:1893–900.
discussion 900-1.

8. Evans JR, Fletcher AE, Wormald RP. Depression and anxiety in visually impaired
older people. Ophthalmology. 2007;114:283–8. doi:10.1016/j.ophtha.2006.10.006.

9. Horowitz A, Reinhardt JP, Kennedy GJ. Major and subthreshold depression
among older adults seeking vision rehabilitation services. Am J Geriatr
Psychiatry. 2005;13:180–7. doi:10.1176/appi.ajgp.13.3.180.

10. Horowitz A, Reinhardt JP, Boerner K. The effect of rehabilitation on
depression among visually disabled older adults. Aging Ment Health. 2005;9:
563–70. doi:10.1080/13607860500193500.

11. Bernbaum M, Albert SG, Duckro PN. Psychosocial profiles in patients with
visual impairment due to diabetic retinopathy. Diabetes Care. 1988;11:551–7.

12. Rovner BW, Ganguli M. Depression and disability associated with impaired
vision: the MoVies Project. J Am Geriatr Soc. 1998;46:617–9.

13. Ivers RQ, Cumming RG, Mitchell P, Simpson JM, Peduto AJ. Visual risk factors
for hip fracture in older people. J Am Geriatr Soc. 2003;51:356–63.

14. Lamoureux EL, Hassell JB, Keeffe JE. The determinants of participation in
activities of daily living in people with impaired vision. Am J Ophthalmol.
2004;137:265–70. doi:10.1016/j.ajo.2003.08.003.

15. Lord SR, Dayhew J. Visual risk factors for falls in older people. J Am Geriatr
Soc. 2001;49:508–15.

16. Kuyk T, Liu L, Elliott JL, Grubbs HE, Owsley C, McGwin Jr G, et al. Health-
related quality of life following blind rehabilitation. Qual Life Res. 2008;17:
497–507. doi:10.1007/s11136-008-9336-3.

17. Girdler SJ, Boldy DP, Dhaliwal SS, Crowley M, Packer TL. Vision self-
management for older adults: a randomised controlled trial. Br J Ophthalmol.
2010;94:223–8. doi:10.1136/bjo.2008.147538.

18. Court H, Ryan B, Bunce C, Margrain TH. How effective is the new community-
based Welsh low vision service? Br J Ophthalmol. 2011;95:178–84.
doi:10.1136/bjo.2010.179606.

19. Ryan B, White S, Wild J, Court H, Margrain TH. The newly established
primary care based Welsh Low Vision Service is effective and has
improved access to low vision services in Wales. Ophthalmic Physiol Opt.
2010;30:358–64. doi:10.1111/j.1475-1313.2010.00729.

20. de Boer MR, Twisk J, Moll AC, Voelker-Dieben HJM, de Vet HCW, van Rens
GHMB. Outcomes of low-vision services using optometric and
multidisciplinary approaches: a non-randomized comparison. Ophthalmic
Physiol Opt. 2006;26:535–44. doi:10.1111/j.1475-1313.2006.00424.x.

21. Stelmack JA, Szlyk JP, Stelmack TR, Demers-Turco P, Williams RT, Moran D, et
al. Psychometric properties of the Veterans Affairs Low-Vision Visual
Functioning Questionnaire. Invest Ophthalmol Vis Sci. 2004;45:3919–28.
doi:10.1167/iovs.04-0208.

22. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. J Gen Intern Med. 2001;16:606–13.
doi:jgi01114 [pii].

23. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-
Edinburgh Mental Well-being Scale (WEMWBS): development and UK
validation. Health Qual Life Outcomes. 2007;5:63.

24. Horowitz A, Reinhardt JP. Development of the adaptation to age-related
vision loss scale. J Vis Impair Blind. 1998;92:30–41.

25. Group TE. EuroQol-a new facility for the measurement of health-related
quality of life. The EuroQol Group. Health Policy. 1990;16:199–208.

26. Russell D, Peplau LA, Ferguson ML. Developing a measure of loneliness. J
Pers Assess. 1978;42:290–4. doi:10.1207/s15327752jpa4203_11.

27. Khadka J, McAlinden C, Pesudovs K. Quality assessment of ophthalmic
questionnaires: review and recommendations. Optom Vis Sci. 2013;90:720–44.
doi:10.1097/OPX.0000000000000001.

28. Lamoureux EL, Tee HW, Pesudovs K, Pallant JF, Keeffe JE, Rees G. Can
clinicians use the PHQ-9 to assess depression in people with vision loss?
Optom Vis Sci. 2009;86:139–45. doi:10.1097/OPX.0b013e318194eb47.

29. Taggart F, Friede T,Weich S, Clarke A, JohnsonM, Stewart-Brown S. Cross cultural
evaluation of theWarwick-EdinburghMentalWell-being Scale (WEMWBS) –amixed
methods study. HealthQual Life Outcomes. 2013;11:27. doi:10.1186/1477-7525-11-27.

30. Van der Aa HP, Van Rens GH, Comijs HC, Margrain T, Gallindo-Garre F, Twisk
JW, et al. Stepped-care for depression and anxiety in visually impaired older
adults: a multicentre randomised controlled effectiveness trial. BMJ. 2015;
351:h6127. doi:10.1136/bmj.h6127.

31. Hernandez Trillo A, Dickinson CM. The impact of visual and nonvisual factors
on quality of life and adaptation in adults with visual impairment. Invest
Ophthalmol Vis Sci. 2012;53:4234–41. doi:10.1167/iovs.12-9580.

32. Tolman J, Hill RD, Kleinschmidt JJ, Gregg CH. Psychosocial adaptation to
visual impairment and its relationship to depressive affect in older adults
with age-related macular degeneration. Gerontologist. 2005;45:747–53.

33. Malkin AG, Goldstein JE, Perlmutter MS, Massof RW. Low Vision
Research Network Study G. Responsiveness of the EQ-5D to the effects
of low vision rehabilitation. Optom Vis Sci. 2013;90:799–805.
doi:10.1097/OPX.0000000000000005.

34. Savikko N, Routasalo P, Tilvis RS, Strandberg TE, Pitkala KH. Predictors and
subjective causes of loneliness in an aged population. Arch Gerontol Geriatr.
2005;41:223–33. doi:10.1016/j.archger.2005.03.002.

35. Oles M, Oles P. Coping style and quality of life in elderly patients with vision
disturbances. J Ophthalmol. 2014;2014:584627. doi:10.1155/2014/584627.

36. Stelmack JA, Tang XC, Reda DJ, Rinne S, Mancil RM, Massof RW, et al.
Outcomes of the Veterans Affairs Low Vision Intervention Trial (LOVIT). Arch
Ophthalmol. 2008;126:608–17. doi:10.1001/archopht.126.5.608.

37. Harper R, Doorduyn K, Reeves B, Slater L. Evaluating the outcomes of low
vision rehabilitation. Ophthalmic Physiol Opt. 1999;19:3–11.

38. Linacre J. The partial credit model and the one-item rating scale model.
Rasch Measurement Transactions. 2005;19:1009.

39. Rabiee P, Parker G, Bernard S, Baxter K. Vision Rehabilitation Services: what is
the evidence? Social Policy Research Unit, University of York. 2015. http://www.
york.ac.uk/inst/spru/research/pdf/VIrehabTPT.pdf. Accessed 23 Jul 2015.

40. Association GDftB. Independence and Well-Being in Sight – Developing the Vision.
A Consultation on the Future of Rehabilitation Services for visually impaired adults
in England. 2007. www.guidedogs.org.uk/rehabproject. Accessed 23 Jul 2015.

41. UCAS. 2015. http://fd.ucas.com/CourseSearch/Default.aspx#course_372492.
Accessed 22 Feb 2016.

42. Packer TL, Girdler S, Boldy DP, Dhaliwal SS, Crowley M. Vision self-
management for older adults: a pilot study. Disabil Rehabil. 2009;31:
1353–61. doi:10.1080/09638280802572999.

43. Reeves BC, Harper RA, Russell WB. Enhanced low vision rehabilitation for
people with age related macular degeneration: a randomised controlled trial.
Br J Ophthalmol. 2004;88:1443–9. doi:10.1136/bjo.2003.037457.

44. Stelmack JA, Tang XC, Reda DJ, Moran D, Rinne S, Mancil RM, et al. The
Veterans Affairs Low Vision Intervention Trial (LOVIT): design and
methodology. Clin Trials. 2007;4:650–60. doi:10.1177/1740774507085274.

45. Brody BL, Roch-Levecq AC, Gamst AC, Maclean K, Kaplan RM, Brown SI. Self-
management of age-related macular degeneration and quality of life: a
randomized controlled trial. Arch Ophthalmol. 2002;120:1477–83.

46. Brody BL, Roch-Levecq AC, Thomas RG, Kaplan RM, Brown SI. Self-
management of age-related macular degeneration at the 6-month follow-
up: a randomized controlled trial. Arch Ophthalmol. 2005;123:46–53.
doi:10.1001/archopht.123.1.46.

Acton et al. Trials  (2016) 17:105 Page 8 of 8

http://dx.doi.org/10.1097/OPX.0b013e3181c07a55
http://dx.doi.org/10.1016/j.survophthal.2011.06.006
http://dx.doi.org/10.1016/j.ophtha.2006.10.006
http://dx.doi.org/10.1176/appi.ajgp.13.3.180
http://dx.doi.org/10.1080/13607860500193500
http://dx.doi.org/10.1016/j.ajo.2003.08.003
http://dx.doi.org/10.1007/s11136-008-9336-3
http://dx.doi.org/10.1136/bjo.2008.147538
http://dx.doi.org/10.1136/bjo.2010.179606
http://dx.doi.org/10.1111/j.1475-1313.2010.00729
http://dx.doi.org/10.1111/j.1475-1313.2006.00424.x
http://dx.doi.org/10.1167/iovs.04-0208
http://dx.doi.org/10.1207/s15327752jpa4203_11
http://dx.doi.org/10.1097/OPX.0000000000000001
http://dx.doi.org/10.1097/OPX.0b013e318194eb47
http://dx.doi.org/10.1186/1477-7525-11-27
http://dx.doi.org/10.1136/bmj.h6127
http://dx.doi.org/10.1167/iovs.12-9580
http://dx.doi.org/10.1097/OPX.0000000000000005
http://dx.doi.org/10.1016/j.archger.2005.03.002
http://dx.doi.org/10.1155/2014/584627
http://dx.doi.org/10.1001/archopht.126.5.608
http://www.york.ac.uk/inst/spru/research/pdf/VIrehabTPT.pdf
http://www.york.ac.uk/inst/spru/research/pdf/VIrehabTPT.pdf
http://www.guidedogs.org.uk/rehabproject
http://fd.ucas.com/CourseSearch/Default.aspx#course_372492
http://dx.doi.org/10.1080/09638280802572999
http://dx.doi.org/10.1136/bjo.2003.037457
http://dx.doi.org/10.1177/1740774507085274
http://dx.doi.org/10.1001/archopht.123.1.46

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods/design
	Intervention
	Outcome measures
	Sample size
	Recruitment
	Inclusion criteria
	Exclusion criteria
	Study procedures: consent, baseline assessments, randomisation and interviews
	Analysis

	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



