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ABSTRACT

Objective: To systematically identify the evidence for effectiveness of rehabilitation interventions in people
who are visually impaired, living in low- and middle-income countries.

Methods: Fifteen databases and the grey literature were searched up until February 2020; papers were
identified according to eligibility criteria, and assessed for risk of bias. Eligible studies were controlled trials
(randomised or non-randomised) of rehabilitation interventions for blind or visually impaired adults or
children from low- and middle-income countries. Possible outcomes included visual acuity, activities of daily
living, safety, quality of life and psychological status.

Results: Fifteen eligible studies were identified from India (7), Turkey (4), Nigeria (2), Croatia (1) and Iran (1).
Six studies were randomised, seven were non-randomised trials, and in two the method of allocation was not
clear. Participants were adults (6), children (7) and both adults and children (2). Seven studies were small
(n<65) and examining the effect of training programmes. Remaining studies compared the effect of low vision
aids (3), economic rehabilitation, goalball, rehabilitation compliance and service delivery methods (2),
including one large four-arm randomised trial (n=436). Studies measured a variety of outcomes, and mostly
showed a positive effect of interventions for pre- and post-intervention assessment, although between
intervention group comparisons were often inconclusive. Overall, only four studies had a low risk of bias.

Conclusions: A lack of high-quality evidence for rehabilitation interventions is a barrier to provision of low
vision services in low- and middle-income countries. Future research should focus on establishing
effectiveness and cost-effectiveness of devices and models of vision rehabilitation appropriate for low-
resource settings.

KEYWORDS

Systematic Review, Low Vision, Blindness, Visual Impairment, Rehabilitation, Low and Middle Income
Countries
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INTRODUCTION

There are an estimated 36 million people globally who are blind, and a further 216.6 million with moderate to
severe visual impairment, of whom the vast majority live in low- and middle-income countries (LMICs) (1). An
estimated 80% of blindness is avoidable, and ongoing progress in the prevention, early identification and
treatment of eye disease is likely to reduce the prevalence of blindness and visual impairment. However,
there will remain millions of people with blindness or low vision which is not preventable and/or not treatable.
Studies have consistently established that vision impairment severely impacts quality of life (QoL) among adult
populations (2), and there is evidence that visual impairment is linked to anxiety and depression (2).
Furthermore, living with vision loss can cause difficulties in many areas of life and across the whole life course;
this may include delayed early development (3) and lower educational attainment in childhood (4), adverse
impact on employment (5) and reduced participation in leisure activities and activities of daily living, such as
reading, outdoor mobility and shopping.(6) There is also evidence elderly that elderly living with visual
impairment have an increased risk of injury (7), falls (8, 9), depression (10), dependence and mortality (11). It
is therefore vital that people with irreversible vision loss are offered effective rehabilitation interventions
which reduce the adverse effects of this impairment on their lives.

The World Health Organization (WHO) describes rehabilitation as “a set of interventions designed to optimize
functioning and reduce disability in individuals with health conditions in interaction with their environment....
Rehabilitation is characterised by interventions that address impairments, activity limitations and participation
restrictions, as well as personal and environmental factors (including assistive technology) that have an impact
on functioning” (2). Rehabilitation must, therefore, provide a wide range of interventions to address such a
range of impacts, and often involve a range of service providers. Multidisciplinary vision rehabilitation
interventions include, but are not limited to, devices, training, environmental modifications, psychosocial
supports, vocational services, and community services. The importance of visual rehabilitation is increasingly
recognised; one of the aims of the universal eye health global action plan 2014-2019 is “to secure access to
rehabilitation services for the visually impaired” (12). Rehabilitation of people living with low vision and
blindness will also help people fulfil their rights as set out in the United Nations Convention on the Rights of
Persons with Disabilities (13), and countries to achieve the Sustainable Development Goals (14). Effective and
accessible rehabilitation services for children and adults with low vision will enable access to education (goal
four), participation in the labour market (goal eight), reduce inequality thorough increased inclusion in society
(goal 10) and improve safety when navigating transport systems (goal 11) (14). The impact of rehabilitation
interventions on individuals who are blind or have low vision can therefore be assessed through a broad
variety of methods; these include visual acuity testing, activity based measures (such as reading or writing
ability, mobility, ability to carry out activities of daily living etc), safety or adverse incident measures (such as
falls or accidents), psychological or quality of life measures.

Evidence of effectiveness of interventions of visual rehabilitation interventions is limited. Of eight Cochrane
reviews of low vision rehabilitation only three identified eligible studies, and were all in adults (15-17). One
assessed reading aids (15) and one investigated orientation and mobility training (16). Both these reviews
included only trials from high-income countries, and concluded there was insufficient evidence in this area,
although the former paper did find that there is “some evidence that stand-mounted electronic devices may
improve reading speeds compared with optical devices” (15). The third review examined the effectiveness of
low vision rehabilitation on quality of life measures. The findings showed some evidence of a small benefit of
psychological therapies and methods for enhancing vision (e.g. use of assistive technologies or training of
residual vision functions) on vision-related quality of life (low and moderate certainty respectively), but no
evidence of benefit or very low certainty evidence for the more general health related quality of life measures,
or for the impact of multidisciplinary rehabilitation programmes (17). An extensive 2012 systematic review of
low vision services (18) critiqued 58 studies (of which the vast majority were in high-income countries), noting
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an overall paucity of high quality research; they concluded that rehabilitation services result in improved
clinical and functional ability outcomes, but evidence is less clear for effect on mood and quality of life. There
was a particular lack of evidence for children and for cost-effectiveness.

Data are particularly lacking from Low- and Middle-Income Countries (LMICs). Of the three reviews described
above, two included only studies from high-income settings and the third included 3 studies from middle-
income countries and none in lower-income countries. We have identified no previous systematic reviews of
visual rehabilitation interventions specifically in LMIC. This lack of data on effectiveness in LMICs is a grave
concern, as visual rehabilitation services in LMICs are particularly scarce, and suffer from a severe lack of skilled
workers and funding; The global survey that Chiang (2011) undertook found that there is no service in around
half of African and Western Pacific region countries (19).

This review aimed to systematically identify the evidence for rehabilitation interventions in people who are
visually impaired (including blindness and low vision) living in LMICs.
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METHOD

The review has been reported according to PRISMA guidelines (20). A protocol was not published, but is
specified below.

Literature search

Three search concepts were identified (‘rehabilitation’, ‘visual impairment’ and ‘low and middle-income
countries’) and related terms were identified (See Appendix 1 for the Medline search strategy). 15 databases
were searched in October 2017: Medline, CINAHL, Embase, Global Health, AIM (African Index Medicus),
IMEMR, IMSEAR, LILACS, WHOLIS, WPRIM, Web of Knowledge, Campbell Collaboration library, Cochrane
database of systematic reviews, CENTRAL (Cochrane Register of Controlled Trials), and HTA Database (The
Cochrane Library). Two authors screened titles, abstracts and full texts for inclusion (one author only screened
full texts not in English), and discrepancy at the full-text stage was resolved through discussion.

The database search was updated in February 2020.

Grey literature was searched by one author using Google™ (first 500 results) and we attempted to identify
unpublished work through contacting subject experts in the academic field and in non-governmental
organisations working in the field. The references of identified papers were searched, as were the references
of systematic reviews in the field of visual rehabilitation. Authors were contacted where necessary to locate
papers.

Inclusion/Exclusion criteria
Table 1 outlines the PICO criteria.

Eligible studies were set in LMICs (according to the World Bank List 2017 (21)) and had participants of any age
who have moderate or severe visual impairment or are blind. Interventions were included ‘that address
impairments, activity limitations and participation restrictions, as well as personal and environmental factors
(including assistive technology) that have an impact on functioning’ (22). Interventions able to fully correct
visual impairment were excluded; these included provision of standard spectacles, contact lenses, medication
or surgery. Randomised or non-randomised controlled trials were eligible, and they needed to report
separately on outcomes in those who are visually impaired. Studies were eligible if they reported one or more
of the following outcomes: visual acuity, functional ability to carry out activities of daily living, safety, quality
of life, or psychological outcomes. We did not specify a required length of follow-up. Studies had to be
available in full text, peer reviewed and published in the last 20 years (1997-current). There were no language
restrictions (our protocol planned to include only papers which had title and/or abstracts available in English,
but we were able to obtain translations of all titles/abstracts as required).

Exclusion criteria included qualitative studies, studies lacking control groups, studies with a very small sample
size (i.e. fewer than 10 participants), and where we were unable to obtain a full-text/full-text not available.
Very small studies are unlikely to be able to document and statistically significant impact, and so publication
of studies with positive results are likely to be due to chance and publication bias. We therefore restricted our
sample size to 10 participants as above, in line with other reviews (18).

Data Extraction and Bias Assessment

One author undertook data extraction into a standard table and the bias assessment (SW), which were then
checked by a second author (HK/RA). We used the Cochrane risk of bias tool (23); where studies were not
randomised they scored a high risk of bias in the ‘random sequence generation’ and ‘allocation concealment’
criteria, and studies scored moderate risk of bias for the ‘blinding of outcome assessment’ criteria if the
assessors but not the participants, were masked. We contacted authors by email where information regarding
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145 intervention, settings and study designs were too divergent to undertake a meta-analysis.
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RESULTS

The database search is outlined in Figure 1; 9,424 items were identified, of which 114 full texts were screened.
Fifteen papers met the eligibility criteria: fourteen journal articles, and one PhD thesis (24) (the protocol had
been published separately (25)). Of these eleven were identified from the database search (26-34) and four
from elsewhere (including the PhD related to a paper identified through the search which was sent by the
author (24), and two from systematic reviews (35, 36)). We were unable to obtain a translation of one full-
text (37). Table 2 details the included studies.

Population

The 15 included studies were all undertaken in middle-income countries (India (7 studies), Turkey (4 studies),
Nigeria (2 studies), Croatia (1 study), Iran (1 study)). Of the seven trials in India, five were undertaken in
Hyderabad (24, 30, 31, 33, 38), and one of these was located in both the UK and India (33). Seven studies
included children only (26-28, 30, 33, 36, 39), with a total number of participants ranging between 20 and 183,
and five of which recruited children from special schools/schools for the blind (26-28, 36, 39). Six studies
included adults only (31, 32, 34, 35, 38, 40), of which one was a group of 60 blind and visually impaired 20-40
year olds who previously had full vision (35), one among a group of participants with macular degeneration
(N=100) (31), one was among 28 war veterans (32), one among university students (40) and the final two
recruited participants from a hospital clinic (N=255) (38) or community (N=159) (34). Two studies included
both adults and children (24, 29). including a large study of 436 patients in a tertiary eye care facility (24).

Design and Intervention

Six studies had a randomised design (24, 26, 27, 33, 35, 40), seven had a non-randomised controlled design
(28-32, 34, 38) (including one cross-sectional study of goalball players versus non-players (28)), and in two
studies the method of allocation was not clear (36, 39). There was a wide range of interventions, although
seven of the studies took the form of a training programme (26, 27, 32, 35, 36, 39, 40). The training
programmes in children delivered motor skills training (physiotherapist administered vs home training) (39),
an individually adapted task-based attention training programme delivered twice per week (control received
no intervention) (27), physiotherapist delivered group programme of visual perception training which aims to
increase activity performance (comparing paper and pen against computer aided training) (26) and a
programme to increase motivation to work comparing goal setting and emotional intelligence interventions,
although the content of this training programme was poorly described (36). In adults two training programmes
were a Rational Emotive Behaviour Therapy in individuals with depression (one control group received no
intervention (40) and in one it was unclear what the control group received (35)), a cognitive behavioural
therapy which aims to improve psychological well-being, and a mobility rehabilitation course for veterans
(control group received no intervention) (32). The programmes lasted between six weeks (27) and three
months (26, 39, 40) (only four of seven reported this information), and only two studies reported that they
followed-up individuals beyond the end of the course (35, 40). Three studies looked specifically at the effect
of various low vision devices, including tablet computers (33), magnifiers (31) and a variety of low vision aids
(29). Five studies delivered comprehensive and often multidisciplinary rehabilitation services (24, 30, 31, 34,
38). Two studies compared different service provision or models; these included a four-arm randomised
controlled trial comparing centre based, community based and mixed models (24), while the other compared
optometry led and non-optometry led services (38). A further before-after controlled study compared the
difference between children who were compliant with multidisciplinary low-vision rehabilitation and those
that were not (30). Finally Vijayakumar et al. (34) delivered community-based rehabilitation with a subgroup
receiving economic rehabilitation, which “focussed on providing skills to run a trade or pursue a profession”.
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A wide range of outcomes were assessed using a plethora of measures. Two studies used the L. V. Prasad-
Functional Vision Questionnaire 1l (LVP-FVQ I1),(30, 33) two used the impact of visual impairment (IVI)
guestionnaire for adults (24, 38), two the IVI for children (24, 33), and two used the low vision quality of life
(LvQOoL) tool (27, 29), although a variety of other quality of life and vision-related functioning outcome
measured were also used. Quality of life and vision-related functioning were the most common outcomes
measured, but other aspects included: visual acuity, motor skills, motor fitness, visual perception, social skills,
occupational/activity performance, independent mobility, cognitive function, adaptation to visual loss, levels
of motivation to work, irrational beliefs, depression, anxiety and stress, and self-esteem. These represent a
mixture of patient-reported and assessor-reported outcomes.

Findings

Most of the studies’ results concentrated on the difference between pre- and post-intervention
measurements. The vast majority (12/15) of the studies reported evidence of a post-intervention
improvement in outcomes for all groups that received an intervention. One study was cross-sectional (28) and
one did not report pre-post interventions (32). The last study did not find a significant change in quality of life
or functioning with provision of electronic devices (tablets) or with standard care (including optical aids), but
the trial was a pilot feasibility trial and was not powered for these secondary outcomes (33).

Of six studies comparing two different interventions, all found a positive overall effect of the interventions.
Three of these found no difference between the two groups and one did not compare the outcomes of the
two groups (31). The three which did not find any significant difference compared paper and pen vs computer
in visual perception training (26), goal setting and emotional intelligence (36), and optometry-led services
compared to non-optometry led (30). All four arms in Christy’s (24) large randomised trial showed a positive
impact, however the author concluded that “a significantly greater improvement was observed in the
community-based method that involved family members and the community more than the other methods
of service delivery.” However, the statistical evidence for this conclusion is not clear. Physiotherapist-delivered
training produced significantly better results in five of eight motor skills domains compared to parent taught
home-training in a group of children (39).

Nine studies compared intervention to no intervention or usual care; seven of these showed a positive impact
of the intervention with a significant difference compared to the control group. These studies examined
attention training (27), provision of low vision aids (29), effect of compliance with multidisciplinary
rehabilitation therapy (38), two for rational emotive behaviour training (35, 40), mobility training course (32)
and goalball (28). Two studies showed no difference between intervention and control group: a subgroup
analysis of economic rehabilitation versus no economic rehabilitation within a community based rehabilitation
programme (34), and provision of optical aids versus standard care in a pilot trial as discussed above (33).

Bias Assessment

Of the six randomised studies, three were judged to have a low risk of selection bias (24, 26, 33) (strong
methods of random sequence generation and allocation concealment), one had a moderate risk of bias for
both random sequence generation and allocation concealment (numbers in envelopes) (27), one had a strong
method of randomisation but a moderate risk of bias for allocation concealment (40) and one was not
described (35). Other studies were either at high risk of selection bias as they were non-randomised (28-32,
34, 38) or had no description of the allocation process (36, 39). While participant blinding/masking would not
always have been practicable, only six studies undertook assessor masking (24, 28-30), six did not describe
masking (26, 31, 32, 34-36, 39), three confirmed that assessment was undertaken unmasked (27, 33, 34), and
the final study stated that both participants and data assessors were masked but this appears to have been
solely referring to the pre-intervention assessment (40). Of the thirteen studies where a bias assessment due
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to incomplete outcome data was applicable, five studies reported no attrition (26, 27, 34, 36, 40) and two had
low rates of attrition (29, 33), while two had insufficient information to make a judgement (32, 39). Christy’s
four-arm randomised trial had a 10% overall loss to follow-up was scored as having moderate risk of bias
related to different loss to follow-up between the different study arms (24% in the centre-based arm). Two
studies which recruited patients from hospital clinics had very high rates of loss to follow-up (54% or greater)
(30, 38). One study was scored as having moderate risk of bias from incomplete data as some outcome
measures had a patient missing, but with no explanation (35). Twelve of the studies were judged low risk of
selective reporting (24, 27-31, 33, 35, 36, 38-40), while one was judged to be moderate risk as between group
comparisons were not fully reported (26), one did not report the between group comparison except in the
abstract (34), and one had insufficient information to judge (32). In terms of other biases, one assessment of
devices was funded by the device manufacturer (33), while another reported paying the travel expenses to
attend follow-up of the intervention group but not to the control group (40). A formal assessment of
publication bias was not possible due to heterogeneity. Only four studies have low risk in at least three of the
five bias domains (24, 26, 33, 40).
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DISCUSSION

Only 15 eligible controlled trials of rehabilitation interventions in LMICs were identified, highlighting the
scarcity of evidence in this area. Although one was a large trial with low risk of bias conducted in India, most
other trials identified were small and/or of low methodological quality. The studies generally showed a
positive impact of rehabilitation in the lives of people with blindness/low vision, but concerns about the quality
of the studies and the sparsity of the data available, means that positive conclusions of impact are premature.

Two randomised studies using Rational Emotive Behaviour Therapy demonstrated an improvement in
depression symptoms (35, 40). These results are consistent with the findings from van Nispen’s 2020 Cochrane
review on visual rehabilitation and quality of life, which concluded that there is moderate certainty evidence
that psychological therapies have an impact on depression (secondary outcome) (17). While Jalili (35) gave
little detail, it is clear that Onuigbo’s (40) intervention was resource intensive; it required trained professionals
to deliver and lasted for 12 weeks excluding follow-up, which produce concerns about the feasibility of this as
amodel in LMICs. It is imperative that models which are evidence-based, but also viable in terms of cost, time,
professional skills are tested and that services working with individuals with visual impairment are able to
assess for depression and refer where services are available. It was common that the training courses were
delivered by trained therapists; given the known paucity of rehabilitation professionals in LMICs, services
should consider whether effective interventions involving delivery of training courses can be delivered by
other cadres (e.g. non-clinicians or volunteers). While depression is known to be common among elderly
people with vison loss, the two studies were both in younger adults (students and 20-40 years); models need
to be evaluated among the elderly, who compose the majority of those who are visually impaired worldwide
(12), and who may respond differently to interventions for depression.

The limited evidence base is unsurprising giving the lack of evidence on effectiveness of visual rehabilitation
interventions in high-income settings. The dearth of studies in LMICs is also consistent with the scarcity of low
vision services in these settings (19). A 2008 review of low vision service provision reported that there was no
services or very low/poor coverage in most of the African region and 52% of countries in the Western Pacific
had no services (19). The multiple outcome measures found in our review is consistent with findings in other
reviews; Binns et al. (18) identified 46 different outcome measures in the 58 studies in their review of low
vision services. Standardising outcome measures in visual rehabilitation research would make comparing and
synthesising results easier, which is especially important where many studies have small numbers of
participants. Many of the studies assess general outcomes (e.g. quality of life) or composite function outcomes
(e.g. Impact of Visual Impairment questionnaire), often in a heterogeneous group, however, reporting on
outcomes on specific functional limitations (e.g. reading, educational attainment, employment, ability to shop
independently), perhaps as secondary outcomes, might help results to be of more practical use and more
easily tailored to individuals’ needs.

The studies do not provide clarity on the optimal means for providing rehabilitation to people with visual
impairment. When considering different service models, one relevant UK based trial found no evidence of a
difference in outcome between enhanced services including supplementary home based low vision
rehabilitation and conventional hospital based rehabilitation (with or without with home visits that did not
include rehabilitation) (41). While this differs from Christy’s (24) tentative conclusion of a greater effect of
community-based methods, contextual differences such as transport links and proportions of rural versus
urban populations, may explain the differences observed. However, this uncertainty means that caution is
needed before advocating for potentially more expensive community-based services over centre-based
services. It is vitally important that national eye health programmes consider how rural populations can
effectively and sustainably be served and that these are evaluated; there is evidence that a country having a
higher proportion of rural dwellers is predictive of having lower coverage of low vision services (42), and
patients living in rural areas are less likely to access visual rehabilitation services (19). Most of the studies



293
294
295
296

297
298
299
300
301
302
303
304

305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324

325
326
327

328
329
330
331
332
333
334

335

were centre-based and therefore required travel to a central location, which could pose a problem for
countries with a high proportion of rural dwellers and/or poor transport links; this is consistent with a
systematic review of access to rehabilitation for people with disabilities, where ‘logistical factors (distance to
service, lack or cost of transport)’” were some of the most commonly reported barriers (43).

Four of the studies examined effectiveness of low vision devices (24, 30, 31, 33, 44), of which only one was a
randomised trial. Low vision devices can be expensive and evidence of effectiveness is important to determine
which devices are appropriate for which patients. Sources of lower-cost devices can be identified such as the
Vision 2020 Low Vision Resource Centre, which makes low-cost, typically simple optical devices sourced
locally, available to send to services worldwide (28). The current trend of increased use of off-the-shelf
technologies, such as mobile phones, tablets and digital books as devices to magnify or access text or
information, is a move away from reliance on specialist low vision devices, and therefore a shift from an
expensive niche market pricing to the possibility of harnessing the affordability of the open market.

There were specific concerns that need to be taken into account when evaluating the findings from the review.
We chose to take a wide view of what interventions were considered rehabilitation; visual impairment is
known to impact many areas of activities and participation, and therefore we included interventions such as
economic rehabilitation. However, there may be differences of opinion regarding interventions which
constitute visual rehabilitation. This was a comprehensive systematic review which searched a large number
of databases and other sources of publications. However, four of 15 papers were identified outside the
database search, potentially due to the challenge of generating search terms that covered the broad range of
possible interventions included under “rehabilitation”. The risk of reporting bias was high, due to the
combination of subjective outcomes, difficulty of masking participants and lack of assessor masking in most
studies. Furthermore, follow-up of more than one month beyond the end of the intervention was rarely
reported, and therefore it is unclear if the positive outcomes were sustained. The lack of consistency in
outcome measures and tools used in the studies makes comparison between interventions and building an
evidence base difficult. In terms of generalisability, while studies were identified in a range of countries none
of these were in the low-income group, and 11 of the 15 were from India and Turkey. The selection of studies
identified is not representative of the population with visual impairment in LMICs; the majority of individuals
who live with visual impairment worldwide are older adults, nearly half of the studies are among children only,
while five of 15 featured older adults (one unknown (32)), with five of the studies in children from schools for
the blind which includes all four of the studies from Turkey. While we could not assess publication bias
formally, it seems likely that the risk is high; almost all included studies described positive outcomes. We tried
to reduce this as much as possible through searching grey literature and contacting subject experts.

There were also important strengths to the review. We searched 15 databases and used gold standard
approaches for screening eligible papers and extracting data, led by a group knowledgeable about systematic
reviews and visual rehabilitation.

The review clearly highlights the need for higher quality evidence, with studies using more consistent outcome
assessments. Research needs to address not only the effectiveness of devices, but also models of care, dose
and timing of interventions, and cost-effectiveness, and must take into account the specific needs of LMIC
settings. Research into visual impairment is challenging due to expense, practical difficulties such as masking,
heterogeneity of populations with visual impairment, but also due to ethical difficulties in denying a control
group a rehabilitation intervention. However as increasing research is carried out in high-income settings in
the future, techniques which are found to be effective may be transferrable to LMIC health systems.

CONCLUSION
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Low quality evidence for rehabilitation interventions of those who are visually impaired and blind makes
advocacy for visual rehabilitation difficult, and is likely to contribute to the scarcity of service provision in
LMICs. While some studies, such as use of Rational Emotive Behavioural Therapy, show favourable results
their scalability in many LMIC settings and use in different groups of patients must be considered carefully.
Improved evidence for effective and affordable low vision rehabilitation interventions is required to both
convince policy makers and patients of the importance of access to rehabilitation services for the visually
impaired and to plan and implement services.
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Table 1: PICO criteria

Population - Residents of LMICs
- Individuals whose best corrected visual acuity fulfils the ICD-10 criteria for moderate
visual impairment, severe visual impairment or blindness (ICD-10 categories 1-5) in their
best eye i.e. less than 6/18 on a Snellen chart visual acuity (or equivalent).
- Adults or children

Intervention  Eligible study designs:
- Randomised controlled trials

- Non-randomised controlled trials (controlled before-and-after trials or controlled
interrupted time series)

Interventions ‘that address impairments, activity limitations and participation restrictions,
as well as personal and environmental factors (including assistive technology) that have an
impact on functioning.’(22, 45) Excludes interventions which are able to fully correct visual
impairment.

Comparison - Nointervention
- Best current practice
- Current service offer

- Other intervention

Outcomes - Visual Acuity

- Functional ability to carry out activities of daily living (e.g. mobilising, reading, writing
etc.)

- Safety (accidents/incidents)
- Quality of life

- Psychological Outcomes*

*Addition from original protocol



Table 2: Table of identified interventions in low- and middle-income countries

DESIGN, PARTICIPANTS AND
SETTING

AIM AND INTERVENTION

RESULTS

ASSESSMENT OF BIAS

Aki et al. 2007 (39)

Controlled before and after
intervention study

N=40 (20 in each group),
Children recruited from school
for the blind. They had severe
low vision (ICD-10). Mean age
training group 8 years 9
months, home training group 8
years 10 months. 50% male.

Ankara, Turkey

“To assess the effectiveness of a motor training
program for visually impaired children”

Intervention: The training programme included
coordination, balance, strength, visuomotor
control and finger dexterity.

Training group: Administered by a
physiotherapist for 3 days/week for 1 hour per
session, over 3 months.

Home training Group: parents taught the same
programme.

Follow-up: Programme lasted for 3 months.
No follow-up after that described.

Outcome Measure: Motor skills (Bruininks-Oseretsky motor skills scale)

Before/after comparison: both groups scored better in 4 out of 5 of the Bruininks-Oseretsky
motor skills scale assessment scores after training (p<0.05 significance level), (not in visual
motor control) .

Between group comparison: No pre-test group comparisons done. Significant differences
(p<0.05 level) in favour of the training group (rather than home training group) at post-
training assessment in 5 of 8 domains of the motor skills assessment.

Random Sequence
Generation

Allocation
Concealment

Blinding of
Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Atasavun et al. 2012 (26)
Randomised controlled trial

N=40 (20 in each group)
children with low vision
(according to ICD-10) recruited
from a school for the blind. Age
7-14 years. 57.5% male

Ankara, Turkey

“To investigate and compare the effects of two
different visual perception treatments on the
social skills and activity performance of low-
vision children”

Interventions: A visual perception training
programme delivered two days/week for 45
minutes per session over 3 months.

Group 1: aided with paper and pen

Group 2: aided with computer

Follow-up: Programme lasted for 3 months.
No follow-up after that described.

Outcome measures: Motor free visual perception, social skills and activity performance.

Before/after comparison:

- Motor-Free Visual Perception Test: Total visual perception scores significantly increased in
both groups (p<0.001), but not in all domains.

- Social Skills Assessment Tool for Children with Visual Impairment: Significant improvements
overall and in all domains.

- Activity Performance Analysis (Canadian Occupational Performance Measure): Significant
improvements reported in performance and total activities (p<0.01), but not in satisfaction.

Between group comparison: No significant difference between the post-intervention visual
perception of the two groups. (p=0.18). Other outcomes between group comparison not
reported.

Random Sequence
Generation

Allocation
Concealment

Blinding of
Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Calik et al. 2012 (27)
Randomised Controlled Trial

N=20 (10 in each group)
children recruited with low
vision (VA between 40/200 and
2/200) school for the visually
impaired. Age 7-12 years (mean
age 9.3 years group 1 and 10.4
years group 2). Sex not
reported

Denizili, Turkey

“To show the effectiveness of a 6-week
attention training program on the cognition,
quality of life (QOL), and activities of daily
living in children with low vision.”

Intervention: An educational program (the Pay
Attention© training program) on 3 days/week
(30 minutes per session) for 6 weeks.

Control group: no intervention.

Follow-up: Outcome was assessed at the end
of the educational period (6 weeks). No follow-
up after that described.

Outcome measures: Modified child mini-mental state examination, activities of daily living
guestionnaire (NPI), vision-related quality of life (LV QOL).

Before/after measurement: Significant improvements were observed in the training group
(p<0.05) in all 3 domains, although not in every subtest. No significant changes were noted
for the control group.

Between group comparison: There was significant improvements in the intervention group

for all three domain totals, though not for all subsets (mean score intervention vs

comparison):

- Modified child MMSE for cognitive function, 35.7 vs 30.6 (p=0.05)

- Activities of Daily Living using the Northwick Park Index of Independence (NPI) score, 32.0
vs 29.8 (p=0.04)

- Low Vision Quality of life (LVQOL) score 101.2 vs 84.4 (p=0.03).

Random Sequence
Generation

Allocation
Concealment

Blinding of
Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, VA=Visual Acuity



DESIGN, PARTICIPANTS AND AIM AND INTERVENTION RESULTS ASSESSMENT OF BIAS
SETTING
Christy. 2012 (24) “To compare the effectiveness of low vision Outcomes measures: Random
) rehabilitation interventions delivered in four different - Effectiveness of Low Vision Rehabilitation Training (ELVRT) Sequence 1
Four arm randomised arms” - Quality of life (WHOQOL) Generation
intervention trial. | o Included  low visi - Adaptation to Vision Loss (AVL) Allocation 1
ntervention: Included a range of low vision - Im : ;
_ : pact of visual Impairment (IVI) for Adults Concealment
N=436 (109 in each aorm, 393 rehabilitation interventions (vocational rehabilitation, |50t of visual impairment (V1) for Children Slinding of
completed St“‘f'V (90%)) orientation and mobility, environment modifications, Outcong1e )
permanent residents of two educational rehabilitation, use of low vision devices, Before/after comparison: Overall there was a positive significant change for all outcome ' "
specm.ed d!stncts, recrwtefj computer assistive software, welfare services) which measures when participants from the four-arms were combined (p<0.001). All four : ot
from flrs_t time refer_r:f\I patients  \51d all be delivered in one of the following four intervention groups show positive change for all outcome measures, although not all ncomplete 2
at a tertiary care facility. Best arms: were statistically significant. Outcome Data
corrected visual acuity <6/12t0 ) centre-based rehabilitation ' o . Selective 1
light perception, or a visual b) Community-based rehabilitation Between group comparison: The arms including a community element tended to Reporting
field less than 20 degrees from ¢) Centre-based and community-based rehabilitation demonstrate a larger effect size, but statistical comparisons were not presented.
the point of fixation in the d) Centre-based with non-interventional community
better eye. 68.7% male. Adults visits
and children (8-88 years). All initially included 3 consecutive days training.
Hyderabad, India Follow-up: Outcomes were assessed 9 months after
the initial visit.
Colak et al. 2004 (28) “To compare motor fitness levels between Outcome measures: Range of motion, balance response, torque strength, vertical jump, Random
goalball players and non-goalball players with handgrip strength and sit and reach. Sequence 3
Cross-sectional study varying degrees of blindness.” These were reported by vision category (B1 [no functional vision], B2 [B2=<20/200 or a Generation
o ] ) ) visual field of <5 degrees], B3 [VA20/200-20/400 or a visual field or 5-20 degrees]) Allocation
N=103 (51 in intervention Intervention: Playing goalball (a court-based team Concealment 3
group and 52 in control group).  game with audible ball movements) for 6 hours per Before/after comparison: N/A —
. . . - Blinding of
VA £20/400 or a visual field of week. Duration unspecified. . . . Outcome 2
<20 degrees. Recruited from a Control: Non-active subjects not participating in any Bet\./veeier.m group comparison (|ntervelnt|on vs control): . .
school for the blind. 100% type of game before. - Significantly greater range of motion of shoulder, elbow and wrist (p<0.05) in the Assessment
male. Average ages in the intervention group f.ouru.i in most comparisons. ' . I(:;]Cfmplets . n/a
groups 14.3 to 15.8 years. Follow-up: One off measurement. - Balance response: Significantly greater balance duration (p=0.01 or less) in all three u co.me ata
groups Selective 1
- Torque strength of shoulder rotation: significantly greater for internal rotation for all Reporting

Istanbul, Turkey

groups (p=0.04 or less) but not for external rotation.
- Vertical jump: Significantly greater in the intervention group.
- Handgrip strength: Significant differences in B2 and B3, but not B1 group
- Sit and reach: Significantly greater reach distance for B1 and B2 but not for B3.

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, n/a=not applicable, VA=Visual Acuity



DESIGN, PARTICIPANTS AND
SETTING

AIM AND INTERVENTION

RESULTS

ASSESSMENT OF BIAS

Do et al. 2014 (29)

Controlled before and after
intervention study

N=44 completed the study (24
received low vision aids). VA <20/70
to light perception in the better eye
or visual fields <10° from the point of
fixation. 57% male. Age between 10
and 70 years old.

Madurai, India

“To survey the effectiveness of low vision exams and visual aids in
improving patient quality of life in southern rural India”

Intervention: Provision of low vision aids (including hand or stand
magnifiers, spectacle magnifiers, telescopes, closed-circuit
televisions, and tinted spectacles). Low vision aids were provided
to patients depending on whether their vision improved with any
aids, or they refused, and depended on disease type acuity level
and mental capacity.

Control: Low vision aid not provided.

Follow-up: 1 month after first visit

Outcome measure: Vision-related quality of Life (LV QOL).

Before/After measurement: Among the low vision aids group
LVQOL improved 8.89 points (p<0.001) while in the control group it
reduced by -0.65 points (p=0.32).

Between group comparison: Not reported post-intervention. No
significant difference between the groups pre-intervention.

Random Sequence
Generation

Allocation
Concealment

Blinding of Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Eniola et al. 2007 (36)

Two armed before and after
intervention study

N=32 (16 in each group), children
who were randomly selected from a
School for “Handicapped” Children.
VA criteria not given. 44% male, age
not reported.

Ibadan and Osogbo, Nigeria

“To explore the impact of emotional intelligence and goal setting
techniques upon the motivation to work among visually impaired
students.”

Interventions: Either,

e Goal setting intervention, or

e Emotional Intelligence intervention

Lectures, discussions, demonstrations and take-home activities
were all used. The study was carried out over 6 weeks, with 2
sessions per week.

Follow-up: Outcomes measured at the end of the 6 week course.
No follow-up after that described.

Outcome measure: Motivation (Work value inventory (WVI)
guestionnaire).

Before/after comparison: A significant improvement in the mean
level of motivation was found in both arms (p<0.05): Emotional
intelligence 7.7 to 17.9 and Goal Setting 11.1 to 14.0.

Between group comparison: No significant difference was found
between the two groups.

Random Sequence
Generation

Allocation
Concealment

Blinding of Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Gothwal at al. 2015 (30)

Controlled before and after
intervention study.

N=183 completed the programme
(397 recruited). Included children
with VA of <20/60 or visual field of
<20 degrees in the better eye. 57%
male. Mean age 11.9 years.

Hyderabad, India

“To evaluate the change in visual functioning (VF) using the L. V.
Prasad-Functional Vision Questionnaire Il (LVP-FVQ Il) following
multidisciplinary low vision rehabilitation (LVR) services in children
with low vision”

Intervention: Multidisciplinary low vision rehabilitation service.
Control: Children non-compliant with intervention.

Follow-up: 3-4 months from baseline appointment

Outcome measure: Visual Functioning (LVP-FVQ Il).

Before/after comparison:

- Overall: the post-rehabilitation score was significantly improved
compared with the pre-rehabilitation score (-2.53 vs -1.33,
p<0.0001).

- Compliant group: Significant improvement (-1.22 to -
3.44,p<0.0001)

- Non-compliant group: No change (-1.46 to -1.41, p<0.71)

Between group comparison: Visual functioning is significantly
better in the compliant group compared with non-compliant group
(p<0.0001).

Random Sequence
Generation

Allocation
Concealment

Blinding of Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, n/a=not applicable, VA=Visual Acuity



DESIGN, PARTICIPANTS AND AIM AND INTERVENTION RESULTS ASSESSMENT OF BIAS
SETTING
Gothwal at al. 2015 (38) “To evaluate the outcomes of multidisciplinary low  Outcome measures: Random Sequence 3
vision rehabilitation (LVR) in adults with low vision - Vision-related quality of life (Impact of vision Impairment, 1VI) Generation
jl'wo—armc_ad before and after in India using the Veterans Affairs Low Vision Visual Visual functioning (Veterans Affair Low Vision Visual Functioning Allocation
intervention study Functioning Questionnaire (VA LV VFQ-48) and the Questionnaire-48, VA LV VFQ-48) Concealment 3
N=255 com_pleted the programme - Impact of Vision Impairment (IVI) questionnaire” Before/After comparison: glinding of ,
(1271 recruited). Included adylts with | tervention: Multidisciplinary low vision - IVI: Significant improvement (P<0.0001) overall and for the subscales of Autcome
\{A of 220/60 to <20(200 or visual rehabilitation service with subgroup comparison of mobility and independence, and reading and accessing information, but not ssessment
field of <20 degrees in the bettereye. ;45 metry led vs other services. significant in the emotional wellbeing subscale (p=0.06) Incomplete 3
77% male, mean age 41.7 years. - VALV VFQ-48: Significant improvements (p<0.0001) overall and in all Outco_me Data -
Follow-up: 4 months from baseline appointment Selective Reporting
Hyderabad, India subscales. 1
Between group comparison: No difference in impact by type of service
(optometry led or other services), (data not provided).
Gothwal et al. 2019 (33)* The study had the “primary objective of Outcome measures: Random Sequence 1
) ) determining whether a full randomized controlled - Functional visual ability (LV Prasad Functional Vision Questionnaire (LVP-FVQ Generation
Randomised controlled trial. (pilot trial of tablet computers as assistive technology to I). Allocation 1
study) support education would be feasible. Secondary - Vision-related quality of life (Impact of Vision Impairment for Children Concealment
N=20* Best corrected VA of<6/18 to objectives were to explore acceptability, Questionnaire). Blinding of 3
3/60 in the better eye. 55% male. acce§sibility, and any chan'gfes in vision-related - Critical print size Outcome
Children aged 10-18 years (mean: (::aacljlitny Osf lg:éfl;:zzll?arlal \;l;::;;ndr;\?;is:‘;isl?f Before/after comparison (India only): No significant change from baseline to 3 or Assessment
14.2 years control, 13.4 years g speed, \Z p . 6 months in any outcome measure, Incomplete 1
intervention). Intervention: Tablet computers with low-vision Outco.me Data -
Between group comparison: Not reported Selective Reporting 1

Hyderabad, India*

applications.

Control: Conventional low-vision support as per
standard clinical care, which includes optical LVA
and/or CCTV.

Follow-up: 3 months and 6 months after baseline

Other: Study partly funded
by device manufacturer

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, VA=Visual Acuity
*There were also 20 children recruited from UK (London and Bedford), outcomes from India arm only reported



DESIGN, PARTICIPANTS AND AIM AND INTERVENTION RESULTS ASSESSMENT OF BIAS
SETTING
Jalali et al. 2014 (35) “To investigate the effectiveness of Rational Outcome measures: Psychological wellbeing (Jones Irrational Beliefs Random Sequence »
) ) Emotive Behaviour Therapy (REBT) on improving Questionnaire, Inventory of Depression, Anxiety and Stress (DASS21), Eysenck’s Generation i
Randomised controlled trial the psychological wellbeing of people with late Self Esteem Inventory). Allocation ,
N=60 (30 in each group) blindness.” Before/After comparison: E?n(c;ealm?nt
Adults who were ‘late blind and Intervention: Intervention group received Significant improvement in the intervention group overall (mean score pre-test nding »
partially sighted’ recruited from therapist-led training in rational emotive beliefs 341 to post-test 234) and in all subscales of the irrational beliefs questionnaire Outcome ’
rehabilitation and training centres for o300 (REBT). No detail of dose or timing. (p<0.001), but no difference observed in the control group (p>0.1). The findings Assessment
the blind and from NGOs. VA criteria o101 No information provided on the control appear to be sustained from post-test to 1 month follow-up. Significant Incomplete 2
not reported. Both males and females group (although noted that no one received reduction in the intervention group in measures of depression, anxiety and stress Outco_me Data -
included but sex distribution not placebo treatment) (p<0.001), and improvement in self-esteem (p<0.001) but no difference observed Selective Reporting 1
reported. Age 20-40 years. in the control group (p>0.4). The findings appear to be sustained from post-test
Follow-up: Post-course and 1 month after the end to 1 month follow-up.
Mashhad, Iran of the course.
Khan et al. 2002 (31) “The aim of this study was to evaluate the specific Outcome: Visual Acuity. Random Sequence 3
needs and types of low vision devices (LVDs) in Generation
Controlled before and after patients with AMD [age-related macular Before/after comparison: Allocation 3
intervention study degeneration].” - With standard spectacles, patients with visual acuity <6/18 reduced from Concealment
. , 72.2% (26/36) to 47.2% (17/36) (p=0.03) Slinding of 5
N=100, Adults (245 years) with age- Intervention: Rehabilitation service including - With a telescope, visual acuity <6/18 reduced from 85.7% (6/7) to 14.3% (1/7) & ’
related macular degeneration. For : i h _ Outcome
- - . ) education on AMD, eccentric viewing techniques, (p =0.029). Assessment
distance vision, 36 patients received 1 ision of low vision devices (LVD) and
spectacles and 7 patients received psychosocial counselling. Between group comparison: Not reported Incomplete n/a
telescopes, including one who Control: As above, but with prescription of Outco.me Data -
received both. VA criteria not given. 04 spectacles rather than LVD. Selective Reporting 1
73% male and mean age 69.2 years.
Follow-up: Not defined.
Hyderabad, India
Onuigbo et al. 2018 (40) To “examine the efficacy of group-based rational Main outcome measure: Beck Depression Inventory-Il score Random Sequence 1
emotive behaviour therapy (REBT) intervention on Generation
Randomised controlled trial depressive symptoms among selected university Before/after comparison: Significant reduction in depression score pre-post Allocation
N=65 University students with students with blindness in Nigeria” course (30.8 to 12.9 p<0.001) in the intervention group. No change seen in Concealment 2
blindness who scored at least 20 on . . control group (32.3 to 3,2'3{ P=O.87). Bet.wegn post-(.:ourse.and at2 month Blinding of
the Beck Depression Inventory-Il. 46% Intervention: 12 week REBT course, with 2 weekly follow-up, there was a 5|gn|f|can.t reduction in score in the intervention group Outcome ?
Male. Mean age 25.6 years follow-up for 2 months. (12.9t0 10.0, p=0.002), but not in the control group (32.3 to 31.8, p=0.81). Assessment
intervention, 25.3 years control. Control: No intervention. Incomplete 1
Between group comparison: There no significant difference between the Outcome Data
South East Zone, Nigeria Follow-up: Post-course and after 2 months follow- baseline scores (30.8 and 32.3, p=0.72), but there was a significant difference Selective Reporting 1

up

between the two groups post-test (12.9 and 32.3, p<0.001) and at the end of
follow-up (31.8 and 10.0, p<0.001).

Other: Intervention group
only given travel expenses

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, VA=Visual Acuity



DESIGN, PARTICIPANTS AND
SETTING

AIM AND INTERVENTION

RESULTS

ASSESSMENT OF BIAS

Runjic et al. 2003 (32)
Non-randomised controlled trial

N=28* Blind or partially sighted
war veterans recruited at a
rehabilitation centre. 11
individuals were diagnosed with
PTSD. VA criteria not reported.
Age and sex not reported.

Zagreb, Croatia

“To determine to what extent the process of rehabilitation contributed to
mastering of the essential independent mobility techniques.”

Intervention: a rehabilitation course delivered at a centre. No further
description.
Control: did not receive the rehabilitation course.

Follow-up: Not Reported

*States 20 completed the course - unclear whether the remaining 8 are
participants who dropped out or the comparison group

Main outcome measure: Independent mobility (tool not
described)

Before/after comparison: Not reported.

Between group comparison: Independent mobility was
significantly better in the intervention group compared to
the control group (p<0.001) after the intervention.

Random Sequence
Generation

Allocation
Concealment

Blinding of
Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Vijayakumar et al. 2004 (34)

Controlled before and after
intervention study

N=159 (84 received economic
rehabilitation) blind individuals
defined as best corrected
VA<3/60. 46.5% male. Age =15
years, mean age of participants
45.0 years.

Theni District, India

“To determine the impact of community-based rehabilitation on the
quality of life on a rural South Indian Population.”

Intervention: Community-based rehabilitation and economic
rehabilitation “focussed on providing skills to run a trade or pursue a
profession” e.g. agriculture training, setting up small business ventures,
animal rearing and crafts. Included some “monetary compensation”.
Control: Community Based Rehabilitation only

Follow-up: 6 months after rehabilitation

Main outcome measure: Quality of life (12 item quality of
life instrument).

Before/after comparison: Overall improvement in quality of
life for 95.0% of individuals, worsened in 4.0% and remained
the same in 1.0%. For the whole group the effect size
(difference in mean scores divided by standard deviation at
baseline) was 2.36 (95% Cl approx. 2.05 to 2.65) for overall
quality of life, with anything greater than 0.8 regarded as a
large effect. Not reported separately for those with/without
economic rehabilitation.

Between group comparison: There was no significant
difference in quality of life between those who did and did
not receive economic rehabilitation p=0.1. Details not given.

Random Sequence
Generation

Allocation
Concealment

Blinding of
Outcome
Assessment

Incomplete
Outcome Data

Selective Reporting

Risk of Bias: 1=low, 2=moderate, 3=high, ?=not described, VA=Visual Acuity






