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INCREASING THE ACCESSIBILITY OF A FALLS PREVENTION INTERVENTION 
FOR COMMUNITY-DWELLING OLDER ADULTS WITH LOW VISION 

SARAH E. BLAYLOCK 

REHABILITATION SCIENCE 

ABSTRACT  

Falls remain a costly problem as a leading cause of injuries and fatalities for 

individuals over the age of 65. Older adults with low vision, or non-correctable visual 

impairment, are estimated to be two times more likely to fall than those without vision 

loss. There appear to be limited falls prevention interventions available for older adults 

that have been tested on or designed specifically for individuals with visual impairment. 

The goals of this dissertation were to learn more about the availability of visually 

accessible falls prevention interventions and to develop an intervention that can be used 

with veterans receiving services within the Southeastern Blind Rehabilitation Center 

(SBRC) in Birmingham, Alabama. We conducted two studies to address accessible 

intervention development.  The first study, a scoping review, indicated that falls 

prevention interventions available to older adults with low vision are limited. The second 

study served to develop an accessible falls prevention intervention using the ADAPT-ITT 

model for modification of evidence-based interventions and to pilot the adapted 

intervention. It was concluded that the intervention modifications completed in the final 

study were needed based on the inability of the participants to visualize the original, 

unmodified content, and expert feedback regarding the inaccessibility of the content. 

After piloting, participants showed evidence of increased knowledge of intervention 

content and positive verbal feedback regarding use of the intervention within the SBRC. 
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This dissertation highlights the need for visually accessible falls prevention interventions 

for older adults with low vision.  

Keywords: accessibility, low vision, falls prevention, visual impairment 
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INTRODUCTION 

Low vision is a visual limitation that is not correctable by medical interventions, 

including eyeglasses, surgery, or medication.1 Older adults are most commonly affected 

by low vision which usually occurs due to diseases associated with aging such as 

glaucoma, age-related macular degeneration, and diabetic retinopathy.1,2 Some usable 

vision remains for functional activities with low vision, in contrast to a complete loss of 

vision, or blindness.2 Approximately 3.22 million people in the United States (US) have 

low vision at present; this number is expected to rise to approximately 6.95 million 

people by 2050.3 

Low vision is commonly defined using the World Health Organization’s (WHO) 

levels of visual impairment which utilize distance acuity, or the ability to see objects 

clearly in the distance, to identify impairment.4 The WHO levels define low vision as 

beginning at the level of moderate visual impairment (Snellen acuity 20/80).4 Though 

acuity is often used to identify impairment, low vision is also determined by other 

components of visual function including contrast sensitivity and visual field.2,4 Limited 

contrast sensitivity impairs a person’s ability to distinguish between objects of similar 

colors within the environment. A visual field deficit decreases the area that a person can 

visualize either within the central or peripheral fields of sight.2,4  

Addressing the health care needs of older adults with low vision is necessary 

because they are a vulnerable population. Diagnoses causing low vision are chronic and 

often lead to a progression of dependence and safety concerns.1 Multiple studies show 
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that low vision negatively impacts a person’s independence; individuals with moderate 

visual impairment are four times more likely to experience deficits in the performance of 

daily activities.5-8 In addition to performance deficits, 70% of older adults with low vision 

present with depression.9 Having a visual impairment also doubles the risk of falling 

among older adults, which is the topic of this project.10,11 

Falls and low vision 

For individuals over the age of 65 years, falls are a leading cause of injuries and 

fatalities.12 Falls and related injuries account for approximately $30 billion of annual 

medical expenditures in the United States (US).13,14 When an older adult falls, he or she 

often presents with a “post-fall syndrome,” a long-term after-effect of a fall that reduces 

independence and increases depression and confusion.15 For an older adult with low 

vision, a fall can exacerbate the already heightened occurrence of dependence and 

depression. Visual impairment significantly increases an individual’s risk for fall-related 

injuries, especially hip fractures, and is strongly associated with fall risk factors including 

decreased step accuracy, postural instability, increased fear of falling, decreased balance, 

and decreased physical activity.16-25  

Studies have investigated the different components of vision that are associated 

with falls among older adults. For individuals living in the community, decreased visual 

acuity, contrast sensitivity, and visual field have all separately been shown to increase fall 

risk, with contrast appearing to have the greatest effect. 24, 26-32 Older adults with impaired 

vision in only one eye showed significantly more falls and hip fractures than those 

without visual impairment, with monocular impairment showing similar fall rates to 

binocular impairment.24,31 Studies have also linked increased fall risks to common low 
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vision diagnoses. The risk of falling for older adults with AMD is approximately doubled 

compared to those without visual impairment.11,33 Older adults with glaucoma and 

cataracts are also more vulnerable to falls based on the results found within a 12-month 

period26,34  

Falls prevention interventions  

With the increased fall rate, high risk of injury, and the expected growth in the 

population of persons with low vision, it is imperative to address falls prevention in this 

population. The Centers for Disease Control and Prevention (CDC) published a 

compendium consisting of the most successful, evidence-based falls prevention 

interventions for older adults.35 Despite the high prevalence of older adults with low 

vision, many study samples in the compendium did not include participants with low 

vision and focused on interventions with educational content reliant on intact vision for 

successful delivery (i.e. handouts and slide presentations). Persons with low vision have 

difficulty seeing details, color, and low contrast features in environments and may 

experience significant difficulty reading, even with magnification.3 It is therefore 

unknown if older adults with low vision are able to benefit from the interventions listed 

by the CDC.10  

Of the 41 studies reported in the CDC’s compendium, only 11 acknowledged 

vision impairment among participants and within the protocol. Seven of these studies 

addressed vision during falls prevention by referring to an optometrist or ophthalmologist 

to update eyeglass prescriptions or receive medication/surgery if needed.36-42  One study 

addressed switching to single lens glasses versus bifocals during mobility to prevent 

falls43 and another studied the results of falls prevention post cataract surgery.44 One 
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education-based intervention included in the compendium did include a module on the 

importance of vision and falls although presentation of the content was not reported in 

detail.45 The final study addressed the adaptation of a falls intervention, the Otago 

Exercise Programme, for persons with vision impairment, but did not describe in detail 

how the intervention was modified to make it accessible to older adults with low vision.46 

Further research is needed to identify the most effective methods for delivering a 

falls intervention program to older adults with low vision. While some studies did support 

improvement in vision through optometry and ophthalmology appointments, there is 

limited information regarding interventions for individuals with permanent loss. Also, 

there is minimal discussion regarding the delivery format of vision-based media. This 

project was designed to describe the components used in the development of an 

accessible falls prevention interventions and to develop and pilot test an intervention 

specifically for older adults with low vision. 

Project description 

The studies in this dissertation served to modify a previously tested falls 

prevention intervention included in the CDC’s compendium to provide an accessible 

format for older adults with low vision.35 Ultimately, we aimed to develop an adapted 

intervention that can be permanently utilized within the Southeastern Blind Rehabilitation 

Center (SBRC), a service through the Department of Veteran Affairs that is in need of an 

accessible falls prevention intervention. To develop an intervention for the SBRC, we 

first completed a literature review to learn more about the available falls prevention 

interventions for older adults with low vision (paper 1). Then, we utilized a model for 

modifying evidence-based interventions for target populations, the ADAPT-ITT model 
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(see Table 1),47-49 to develop an intervention for permanent use within the SBRC. The 

modification study (paper 2) served to develop and test the accessible falls prevention 

intervention. 

Specific aim 1 (first paper) - To review the evidence regarding community-based 

falls prevention interventions that appear inclusive of and/or accessible to 

individuals with low vision. 

Aim 1 served to better understand the current state of falls prevention 

interventions and to ensure we located the most useful intervention for the veterans at the 

SBRC. We utilized a five-stage scoping review framework developed by Arksey and 

O’Malley50 to answer the following research questions: “What evidence-based falls 

prevention interventions are to use with older adults with visual impairment who live in 

the community” and “Were these interventions effective in preventing falls?”  

Of the 17 articles located through this review, only 9 showed a significant effect 

in relation to decreasing falls within the study samples. Five of the interventions showing 

significant results were studies developed specifically for older adults with visual 

impairment while the remaining papers discussed vision impairment within the articles’ 

text though it was not the primary focus of the interventions. Only three of the studies in 

the review are located in the CDC’s compendium of recommended interventions. Similar 

to the compendium studies, multiple interventions discussed in this review relied on 

education and exercise instruction, though description of the intervention delivery 

method was often lacking. If the delivery of education components within these 

interventions was reliant on intact vision to deliver the educational content to participants 

(i.e. slide presentations, homework assignments, and handouts), it is again unknown 
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whether older adults with visual limitations would benefit from the reported intervention.  

Specific aim 2 (second paper) - To modify and pilot a falls prevention intervention 

for older adults with low vision for use within the SBRC.   

 We used the eight phases of the ADAPT-ITT model (Table 1) to develop an 

accessible intervention for use within the SBRC.47-49 The ADAPT-ITT model provides a 

guide to developing methodology to modify and test existing evidence-based health 

promotion interventions for target populations. Using feedback from previous research 

and discussions with SBRC staff, we selected and modified the Study of Accidental Falls 

in the Elderly (SAFE) Health Behavior and Exercise intervention,51 a CDC recommended 

intervention, for use in the VA facility. The SAFE intervention consists of four, hour-

long classes addressing prevention of multiple falls risk factors. During our modification, 

we received feedback from 15 topical experts regarding the accessibility of the modified 

version and integrated all feedback.  

 We piloted the intervention with nine veterans receiving services at SBRC using a 

pre-post intervention design. We hypothesized that following intervention completion, 

participants would have increased knowledge of the intervention content, decreased fear 

of falling, and a greater range of mobility. We found that participants significantly 

increased their test scores of intervention content post class attendance and maintained 

the scores at one-month follow-up. Participants also reported knowing more regarding 

falls prevention strategies compared to before intervention completion. There was no 

significant change in fear of falling or mobility outcome measure scores following 

intervention completion. Using the pilot test results, it is recommended to continue using 

the SAFE intervention within the SBRC following minor changes reported in paper 3.  
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Table 1: ADAPT-ITT model phases 
Phase Description 

1 Assessment: Interviews or focus groups with target population regarding 
needs and staff regarding intervention feasibility. 

2 Decision: Review of available evidence-based interventions and selection of 
most appropriate. Organization of needed modifications. 

3 Adaptation: Modification of intervention to meet needs. 
4 Production: Completion of first draft.  
5 Topical experts: Review by experts in intervention content. 
6 Integration: Inclusion of recommended expert changes. 
7 Training: Preparing the individuals who will deliver intervention and 

complete measures during piloting.  
8 Testing: Completion of intervention piloting. 



8!!

FALLS PREVENTION INTERVENTIONS FOR OLDER ADULTS WITH LOW 
VISION: A SCOPING REVIEW 

by 

SARAH E. BLAYLOCK, LAURA K. VOGTLE 

Blaylock, S. E., & Vogtle, L. K. (2017). Falls prevention interventions for older adults 
with low vision: A scoping review. Canadian Journal of Occupational Therapy, 84, 139 
–147. doi:10.1177/0008417417711460 [Post-print version reprinted as per copyright]

 Copyright  
2017 
by 

Sarah E. Blaylock 

Format adapted for dissertation



9!!

ABSTRACT 

Background. Older adults with low vision are especially vulnerable to falls. There are no 

comprehensive reviews of fall prevention interventions for older adults with vision loss 

who live in the community. Purpose. The aim was to review the evidence regarding 

community-based falls prevention interventions that appear inclusive of and/or accessible 

to individuals with low vision. Method. A scoping review was completed using the 

framework developed by Arksey and O’Malley (2005). Findings. Seventeen publications 

were selected for this review. The analysis allowed for a thorough description of the 

types of falls prevention interventions (multiple component, home safety/modification, 

tai-chi, the Alexander Technique, improvement of vision through vision assessment and 

referral, vision/agility training, and yoga), how each intervention addresses vision 

impairment, and the relation of results to falls risk. Implications. Falls prevention 

research targeting individuals with visual impairment is limited and the intervention 

approaches available may not be effective for older adults with permanent vision loss.  
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INTRODUCTION 

Falls are a leading cause of accidental death worldwide (The World Health 

Organization [WHO], 2013). Approximately 35% of individuals over the age of 65 fall 

annually (Talbot, et al., 2005), with 37.3 million older adults requiring medical attention 

per year (Stalenhoef, Diederiks, Knottnerus, Kester, & Crebolder, 2002; WHO, 2013). 

Internationally, falls are a financial burden due to the resulting direct healthcare costs as 

well as the indirect costs associated with loss of productivity (WHO, 2007). The costs of 

falls are expected to rise with the rapid growth of the older adult population in the near 

future (WHO, 2013).  

Older adults with low vision are approximately two times more likely to fall than 

those without vision loss (Crews, Chou, Stevens, & Saaddine, 2016; Legood, Scuffham, 

& Cryer, 2002; Szabo, Jannsen, Lord, & Potter, 2010). Low vision is defined as any 

limitation in vision that is not correctable by medical intervention, including eyeglasses 

(National Eye Institute [NEI], 2015). Diagnostic criteria for low vision is an acuity level 

of 20/80 though additional visual components also contribute to safe mobility, including 

contrast sensitivity and visual field, with studies linking falls to reductions in these visual 

components (Freeman, Muñoz, Rubin, & West, 2007; Lamoureux, Chong, Wang et al., 

2008; Warren, 2011). Diagnoses causing low vision, including glaucoma and age-related 

macular degeneration, have also been associated with increased fall rates 

(Black, Wood, Lovie-Kitchin, Newman, 2008; Szabo et al., 2010; Wood et al., 2011). 
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Low vision is associated with increased rates of fall risk factors, including decreased step 

accuracy, slower gait speed, postural instability, increased fear of falling, decreased 

balance, and decreased physical activity (Aartolahti et al., 2013; Tinetti & Kumar, 2010). 

Older adults with vision deficits are also more likely to experience fall-related injuries, 

with Squirrell et al. (2005) determining 58% of participants with a hip fracture had some 

level of visual impairment. 

Researchers have further explored the relationship between vision and falls in 

balance and gait studies through visual manipulations. Participants without visual 

impairment experienced increased step errors when researchers decreased acuity and 

contrast sensitivity (Black, Kimlin, & Wood, 2014). Helbostad, Vereijken, Hesseberg, 

and Sletvold (2009) showed that older adults with unaffected vision demonstrated 

unstable gait patterns with varying types of visual manipulations (decreased acuity, 

contrast sensitivity, and lighting as well as double and tunnel vision). Visual 

manipulations decrease step accuracy and interfere with stable gait patterns 

demonstrating the importance of vision in falls prevention (Black et al., 2014; Helbostad 

et al., 2009). 

The relationship between vision and falls increases the need for appropriate 

utilization of falls prevention interventions for clients with low vision. While older adults 

with visual impairment are already at risk for decreased participation, falls can exacerbate 

the risk for dependence in occupational performance (O’Connor, Lamoureux, & Keeffe, 

2008; Warren, 2011). Falls often result in a “post-fall syndrome” that decreases 

autonomy and increases confusion, depression, and immobilization (WHO, 2007, p. 9). 

Older adults who fall are at an increased risk of long-term care placement; just a single, 
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non-injurious fall increases the risk of admittance to a nursing facility (hazard ratio 4.9) 

(Tinetti & Williams, 1997). 

To successfully prevent falls for older adults with low vision and prevent a loss of 

functional independence, occupational therapists require evidence-based literature to 

ensure effective intervention selection. Currently, there are no comprehensive reviews of 

the fall prevention interventions available to occupational therapists for older adults with 

vision loss living in the community. The purpose of this study was to address this absence 

in the literature by reviewing the evidence regarding community-based falls prevention 

interventions that appear inclusive of and/or accessible to older adults with low vision. 

The two-part research question was: “What evidence-based falls prevention interventions 

are available for occupational therapists to use with older adults with visual impairment 

who live in the community” and “Were these interventions effective in preventing falls?”  

METHODS 

A scoping review serves to outline an area of evidence that has not been 

comprehensively reviewed. This type of review does not serve to evaluate, but rather 

summarize the existing evidence (Mays, Roberts, & Popay, 2001). We utilized the five-

stage scoping review framework developed by Arksey and O’Malley (2005) to guide this 

project. The framework stages include the following: (a) identifying the research 

question, (b) identifying relevant studies, (c) study selection, (d) charting the data, and (e) 

collating, summarizing, and reporting the results. Arksey and O’Malley (2005) provide 

four reasons for conducting a scoping review; we completed this review “to examine the 

extent, range and nature of research activity” (p.6). 
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Identifying the research question 

We identified our research question based on the literature showing the 

relationship between visual impairment and falls and the trend of functional decline post 

falls. We designed our question to be flexible enough to locate all available interventions 

inclusive of and/or accessible to older adults with visual impairment.  

Identifying relevant studies 

To identify relevant studies, we first searched peer-reviewed literature within six 

databases including Embase, CINAHL, OT Search, OT Seeker, PubMed, and Scopus. 

Key words used in the search included: ‘community’, ‘dwelling’, ‘falls’, ‘interventions’, 

‘older adults’, and ‘vision’.  We used combinations of the keywords to retrieve all 

relevant articles (i.e. ‘community-dwelling’ and ‘falls interventions’). Only articles 

published in the last 10 years were included in the search. The article search also included 

the following journals: The American Journal of Occupational Therapy (AJOT), The 

Australian Occupational Therapy Journal (AOTJ), The British Journal of Occupational 

Therapy (BJOT), and The Canadian Journal of Occupational Therapy (CJOT). We 

searched the reference lists of the returned articles for relevant publications.  

Study selection 

Inclusion criteria for article selection were the following: (a) addresses a falls 

intervention that can be performed by an occupational therapy practitioner, (b) targets 

older adults living in the community, (c) discusses adaptation for and/or inclusion of 

individuals with vision loss, (d) reports implications for older adults with visual 

impairment, and (e) was published after 2004.  
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Charting the data 

After selecting all articles that meet inclusion criteria, we developed a data 

charting form to record the following information for each study: author, year of 

publication, location of the study, purpose of the study or research question, 

methodology, intervention, vision components, outcome measures, and relation of results 

to fall risk.  

Collating, summarizing, and reporting the results 

Charting of the data allowed analysis of the evidence both quantitatively and 

thematically (Arksey & O’Malley, 2005). During quantitative analysis, we assessed the 

geographical distribution of the relevant studies, years of publication, methodology, and 

the types of included interventions. During thematic analysis, a reviewer reads the 

relevant research and looks for commonalities that serve to better summarize the current 

state of the literature (Arksey & O’Malley, 2005). We performed thematic analysis by 

first reading the returned studies and then decided to document descriptions of the 

interventions, use of vision in each study, and findings in relation to falls. Through 

reading the literature and organizing similar categories, we gained information regarding 

the trends of how vision is currently addressed in falls prevention interventions for older 

adults and if these interventions were successful in preventing falls.  

FINDINGS 

The database search yielded 163 articles: 20 in CINAHL, 45 in Embase, 2 in OT 

Search, 7 in OT Seeker, 40 in PubMed, 42 in Scopus, and 7 through reference search. 

The search of occupational therapy journals yielded 102 articles: 37 IN AJOT, 38 in 

AOTJ, 17 in BJOT, and 10 in CJOT. A screening of the 265 abstracts resulted in the 
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rejection of 237 articles that did not meet the inclusion criteria, mainly due to the absence 

of a focus on vision loss or the exclusion of persons with visual impairment. When 

charting the remaining studies, 11 articles were excluded because they were review 

papers that did not report results of original research. Seventeen articles were selected for 

this review (see Table 1 for details of each article).  

Study characteristics  

The studies included in this review were published between 2005 and 2015. Most 

articles were from the United States (six) followed by Australia (three), New Zealand 

(three), and Taiwan (two). China, Finland, and Spain all produced one article. All of the 

studies used a quantitative design; all but one study were randomized controlled trials. 

One article utilized a quasi-experimental pre-test, post-test design. The interventions 

addressed included multicomponent (ten), home safety/modification (two), tai-chi (two), 

the Alexander technique (one), vision/agility training (one), and yoga (one). Of the 

articles, six (35%) directly targeted persons with visual impairment/intervention with 

vision focus, while the remaining 11 (65%) included vision impairment as a secondary 

component of the intervention.  

Descriptions of interventions  

Most interventions (10) assessed the effects of a multicomponent intervention for 

community-based falls prevention. All multicomponent interventions included an 

exercise component. Exercise sessions mostly occurred with a frequency of 1 session per 

week with durations ranging from 3 weeks (Perula et al., 2012) to 15 weeks (Fitzharris, 

Day, Lord, Gordon, & Fildes, 2010). Three studies tested previously developed exercise 

interventions including “Stepping On” (Garcia, Marciniak, McCune, Smith, & Ramsey, 
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2012), the “Otaga Intervention” (Elley et al., 2008), and a modified component and the 

“Preventive Healthcare for the Aging Program” (Fox et al., 2010). The remaining articles 

discussed blends of gentle aerobic, balance, and strengthening exercises without 

addressing a previously tested protocol. Four articles provided descriptions of home 

exercise components (Elley et al., 2008; Fitzharris et al., 2010; Lee, Chang, Tsauo, Hung, 

Huang, & Lin, 2013; Perula et al., 2012). Most multicomponent interventions contained 

education sessions regarding topics such as medication management, foot-ware, safety, or 

health education and provided referrals to needed medical professionals as necessary. 

Four papers described multi-component interventions based on individualized assessment 

using a falls risk algorithm or test results (Lord, Tiedemann, Chapman, Munro, Murray, 

& Sherrington, 2005; Mahoney et al., 2007; Perula et al., 2010; Salminem, Vahlberg, 

Salonoja, Aarnio, & Kivel, 2009).  

  Two studies addressed a home assessment and modification intervention; both 

discussed use of the Westmead Home Safety Assessment (Clemson, 1997). Campbell et 

al. (2005) compared the fall rates following home modification to the fall rates of two 

treatment groups: 1) exercise intervention (an adapted version of the Otaga intervention) 

plus vitamin D supplementation and 2) social visits. La Grow, Robertson, Campbell, 

Clarke, and Kerse (2006) assessed the use of the Westmead Home Safety assessment 

with additional follow-up information from participants.  

Two researchers assessed the use of tai chi to increase balance and prevent falls. 

Chen, Fu, Chan, and Tsang (2012) described a 16-week tai chi intervention to encourage 

multi-directional weight shifting, head and trunk rotation, and awareness of body 

alignment. One study addressed a tai chi intervention with an included educational 
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discussion of falls risk factors (Huang, Liu, Huang, & Kernohan, 2010). One study 

discussed the use of the Alexander technique, an intervention stressing the importance of 

relaxation, as a method to improve balance among older adults with visual impairment 

(Gleeson, Sherrington, & Keay, 2015). Jeter, Haaz Moonaz, Bittner, and Dagnelie (2015) 

studied the effects of Ashtanga-based yoga therapy on postural stability of individuals 

who were visually impaired.  

One study discussed use of vision combined with agility training for prevention of 

falls. Reed-Jones, Dorgo, Hitchings, and Bader (2012) utilized a Nintendo® Wii Fit Plus 

with Wii Balance Board to test the effect of vision and agility training on completing 

time and errors made during obstacle course performance. Vision interventions are 

discussed in more detail in the following section.  

Inclusion of visual impairment  

Six articles directly focused on falls prevention for older adults with visual 

impairment. Campbell et al. (2005), Chen et al. (2012), Jeter et al. (2015), and La Grow 

et al. (2006) assessed previously used interventions on study samples with vision 

impairment. Researchers in these studies discussed adapting interventions for persons 

with vision impairment, i.e. by providing audio recording and increasing verbal and 

physical cueing as needed. Campbell et al. (2005) and La Grow et al. (2006) report 

providing a version of the Westmead home assessment specifically modified for 

individuals with visual impairment though details of adaptations are not provided. 

Gleeson et al. (2015) discussed testing the Alexander technique on persons with vision 

impairment without making visual adaptations to the traditional program. Reed-Jones et 

al. (2012) evaluated obstacle course performance of older adults who are independently 
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living in the community following vision training and agility drills completed using a 

Nintendo® Wii Fit Plus with Wii Balance Board. 

The remaining authors discussed vision impairment within the articles’ text 

though it was not the primary focus of interventions within the studies. Three authors 

reported that a visual component was included within a multifactorial intervention 

(Fitzharris et al., 2010; Garcia et al., 2012; Lord et al., 2005). Lord et al. (2005) 

encouraged the use of single versus multiple lens spectacles when maneuvering outside. 

Five studies addressed vision impairment through referrals to optometrists or 

ophthalmologists (Elley et al., 2008; Fitzharris et al., 2010; Lord et al., 2005; Mahoney et 

al., 2007; Salminen et al., 2009). Huang et al. (2010) included discussion of vision loss 

and falls risk during tai chi classes. Participant visual acuity was measured and utilized as 

an outcome measure in relation to fall rate in articles by Fox et al. (2010), Lee et al. 

(2013), Perula et al. (2012), and Shumway-Cook et al (2007).  

Relation of results to falls risk  

Seven of the ten multi-component interventions did not have a significant effect 

on fall rate between intervention groups and controls. The multi-component interventions 

showing significant differences were completed by Fitzharris et al. (2010), Lee et al. 

(2013), and Lord et al. (2005). Some multi-component interventions did prevent falls for 

specific individuals within test groups. For example, Salminem et al. (2009) found rate of 

falls was significantly decreased for participants with a higher occurrence of depression 

symptoms. The two home modification studies significantly reduced falls after home 

assessment, showing stronger results than exercise and social groups (Campbell et al 

2005; La Grow, 2006). Tai Chi with and without education reduced falls (Huang et al., 
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2010) and improved knee proprioception as well as vestibular ratios (Chen et al., 2012). 

Ashtanga Yoga resulted in significant increases in center of pressure and somatosensory 

and vestibular balance measures (Jeter et al., 2015). The Alexander Technique, which is a 

movement strategy, (Gleeson et al., 2015) did not significantly reduce fall rate. Vision 

and agility training led to a significant increase in obstacle course performance (Reed-

Jones et al., 2012). 

DISCUSSION 

The purpose of this scoping review was to examine existing literature on falls 

prevention interventions for older adults with low vision living in the community. In 

general, falls prevention for older adults is well represented in current research; however, 

we only found 17 articles within our inclusion criteria. Of the 17 articles found in this 

search, only 9 showed a significant effect in relation to falls prevention. Five of the 

interventions showing significant results were studies developed specifically for older 

adults with visual impairment. The remaining studies showing success were for older 

adults living in the community (not specifically older adults with visual impairment) and 

included three multi-component interventions including eye care referrals and tai chi. Of 

the limited number of articles returned in our search, roughly half of the studies showed 

significant effects on falls. It appears that a body of evidence on falls prevention research 

targeting individuals with visual impairment is limited. 

Over half of the 17 studies found showed significant results, however not all 

interventions may be effective for older adults with visual impairment. As noted earlier, 

low vision is defined as any limitation in vision that is not correctable by medical 

intervention, including eyeglasses (NEI, 2015). Because low vision is non-correctable, 
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some interventions reported in this review may not serve to prevent falls for individuals 

in this population. Many interventions addressed vision impairment through optometry 

visits, vision assessments, and updating optical devices. Though it is important for all 

older adults to maintain continued maintenance of vision care, these interventions may 

not be effective as falls prevention strategies for individuals with non-correctable vision 

loss.  

Multiple interventions discussed in this review utilized education and exercise 

instruction, though delivery method of content was often not thoroughly discussed. 

Persons with visual impairment often have difficulty seeing details, color, and low 

contrast features in environments and may experience significant difficulty reading even 

with magnification (Barstow & Crossland, 2011). If the delivery of education 

components within these interventions were reliant on intact vision to deliver the 

educational content to participants (i.e. slide presentations, homework assignments, and 

handouts), it is unknown whether older adults with visual limitations would benefit from 

the reported intervention.  

Implications for practice  
 
 Low vision is prevalent among older adults and significantly impairs safety 

through increased fall risk (WHO, 2013). Occupational therapy practitioners should be 

aware of the increased fall risk for older adults with low vision, because falls can impact 

health and negatively affect occupational performance (WHO, 2007). Practitioners 

should remember that not all evidence-based interventions will be effective for all older 

adults. Individuals with low vision may be unable to see the written components of 

educational interventions or the visual demonstrations of exercise interventions. In 
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addition, though proper eyewear fit and prescription is very important, interventions 

including updated eyeglasses and vision appointments may not serve to prevent falls 

within this population.  

Future directions 

Additional research is needed that addresses falls prevention among older adults 

with low vision. A systematic review of the included studies would be beneficial because 

this study does not address the methodological strength of the returned articles. A 

systematic review would also provide the detail needed to perform a stronger comparison 

of the outcomes of the included interventions and better understand why the studies with 

significant effects were successful.  

Study limitations 

Though we developed a thorough search protocol and followed strict inclusion 

and exclusion criteria, when searching a large body of evidence there is a chance that 

relevant research was excluded. In addition, this review would have been stronger if 

another reviewer also completed a search of the literature to allow a comparison of 

findings. We also did not provide an evaluation of the strength of each included study. A 

systematic review might provide additional insight into why some interventions provided 

significant results while others did not.  

Conclusion 

Falls prevention research targeting individuals with vision impairment is limited 

and the intervention approaches available may not be effective for older adults with 

permanent loss. Further research is needed to show if current interventions are effective 

for persons with varying levels of vision impairment and to develop accessible 
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interventions for older adults living in the community. 

Key messages 

•! Falls prevention is important for all older adult clients. 

•! Occupational therapists should consider the client’s vision status when selecting 

interventions.  

•! Practitioners can use the studies listed in this review to assist in selecting falls 

prevention interventions for clients with low vision. 
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Table 1: Descriptions of studies included in the review 
Authors Year Title Intervention Vision Related Inclusion Criteria Outcomes 

Campbell et al. �2005 Randomised controlled trial of 
prevention of falls in people 
aged > or =75 with severe 
visual impairment: the VIP 
trial. 

Home modification using a 
modified Westmead evaluation, 
adapted Otago intervention� and 
vitamin D, and social visits.

Participants had acuity less than 
6/24. 7he modified home 
assessment was developed for 
persons with visual impairment. 
Audio recordings of exercise 
instructions were provided.   

Use of the home assessment 
significantly reduced falls (IRR 
0.59) while exercise (IRR 1.15) did 
not.  

Chen et al. 2012�����The effects of Tai Chi on the 
balance control of elderly 
persons with visual 
impairment: A Uandomized 
clinical trial. 

Tai Chi Participants were recruited based 
on acuity measures.  

Tai Chi resulted in improved knee 
proprioception (p = 0.032) as well 
as vestibular ratios (p = 0.006).

Elley et al. 2008 Effectiveness of a falls-and-
fracture nurse coordinator to 
reduce falls: A randomized, 
controlled trial of at-risk older 
adults. 

Multi-component (Nurse 
fall-risk assessment, needed 
referrals, and completion of 
the Otago Exercise 
Intervention).   

A nurse completed vision�H[DP 
and referred to H\H�FDUH as needed.  

There were no significant 
differences between the intervention 
group and participants receiving 
standard care and social visits (IRR 
0.96). 

Fitzharris et al.  �2010������The Whitehorse NoFalls trial: 
Effects on fall rates and 
injurious fall rates. 

Multi-component 
(combinations of exercise, 
vision assessment, and home 
modification). 

5eferral to the participant's usual 
eye-care provider if their vision 
tested below a  predetermined 
criteria. 

(xercise JURXS�experienced fewer 
falls (IRR 0.79). Vision assessment 
plus exercise led to the fewest falls 
that resulted in injury (IRR 0.48).   

Fox et al. 2010 A randomized trial of a 
multifaceted intervention to 
reduce falls among community-
dwelling adults. 

Multi-component (NMF! 
add-on to the Preventive 
Healthcare for the Aging 
Program). 

Acknowledged visual impairment 
as a falls risk factor and included 
vision assessment as part of 
comprehensive screen.  

No significant differences between 
intervention and control groups for 
falls (p < .12).

Garcia et al. 2012������Promoting Fall Self-Efficacy 
and Fall Risk Awareness in 
Older Adults. 

Multi-component program 
(Stepping-On). 

Included a vision education 
module. 

Modified Falls Efficacy Scale, Timed 
Up and Go, and Romberg Balance 
scores showed no significant change 
post intervention (p values not 
reported). Participants reported 
increased ability to identify fall risks. 
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Table 1: Continued 
Authors Year ������������������������Title Intervention Vision Related Inclusion Criteria Outcomes 

Gleeson et al. 2015�������Can the Alexander Technique 
improve balance and mobility in 
older adults with visual 
impairments? A randomized 
controlled trial. 

The Alexander Technique ��Participants recruited from 
organization providing service for 
persons with visual impairment.  

No significant differences in the falls 
(IRR 0.64) and injury rate between 
intervention and usual care groups (IRR 
0.61).  

Huang et al. 2010������Community-EDVHG�LQWHUYHQWLRQV
to reduce falls among older 
adults�in Taiwan – Long time 
follow-up Uandomized 
controlled study. 

Tai Chi with and without 
education (nutrition, 
medication, proper 
footwear, inside and outside 
safety) 

Discussed low vision safety during 
education talks throughout tai chi.  

Tai Chi alone (OR 0.13) and with 
education (OR 0.27) reduced falls risk.�
5eceiving both tai chi and exercise 
showed a significant decrease in falls over 
a shorter amount of time (p = 0.0001). 

Jeter et al. 2015 Ashtanga-based yoga therapy 
increases the sensory contribution 
to postural stability in visually-
impaired persons at risk for falls as 
measured by the Wii Balance 
Board: A pilot randomized 
controlled trial. 

Ashtanga-based Yoga 
Therapy program 

3articipants with acuity worse than 
20/200, visual field less than 20°, 
and/or VWDEOH�H\H�FRQGLWLRQ. 
Researchers utilized detailed 
hands-on instructions to assist 
individuals with visual impairment. 

Significant increases in center of pressure 
(p = 0.01) and somatosensory and (p = 
0.04) vestibular balance measures (p = 
0.04) using a WII balance board compared 
to controls. 

La Grow et al.��2006������Reducing hazard related falls in 
people 75 years and older with 
significant visual impairment: How 
did a successful program work? 

Home modification 
(modified Westmead) 
compared to The Otaga 
Intervention and Vitamin D 
use, or social groups 

Participants recruited with distance 
visual acuity of 6/24 meters or 
worse. The home safety program 
was developed for persons with 
visual impairment.  

Compared to social visits, the home 
program decreased more falls caused by 
environmental hazards (IRR 0.40) and falls 
without reported hazards (IRR 0.43). 

Lee et al. 2013 Effects of a multifactorial fall 
prevention program on fall 
incidence and physical function 
in community-dwelling older 
adults with risk of falls. 

Multi-component �H[HUFLVH�
health education, home 
modification, medication 
review, H\H�FDUH�referral�  

Researchers measured contrast 
sensitivity. Participants were 
referred to eye care professionals as 
needed. 

Lord et al. 2005 The effect of an individualized IDOO
prevention program on fall 
risks and falls in older peopOH��
$�UDQGRPL]HG�FRQWURO�WULDO.

Individualized multi-
component (individualized 
to address vision, exercise, 
and sensation). 

Included referrals to an eye care 
specialist and delivery of new 
glasses as needed. Described 
extensive education including use of 
single lens spectacles. 

The intervention group showed significant 
improvement in fall risk (p = 0.004), 
Timed Up and Go (p = 0.001), reaction 
time (p = 0.02), and postural sway scores 
(p = 0.006). 
 
The intervention significantly decreased 
falls risk scores (p < 0.05). No significant 
differences of falls occurrences between 
groups (intervention n = 183, control n = 
175).  
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Table 1: Continued 
Authors Year � � � � Title Intervention Vision Related Inclusion Criteria �������������������������Outcomes 

Mahoney et al.����2007 �Kenosha�&RXQW\�IDOOV�SUHYHQWLRQ 
study: A randomized, 
controlled trial of an 
intermediate-intensity, 
community-based 
multifactorial falls intervention. 

Algorithm to determine 
multi-component 
intervention (assessed 
distant vision, medications, 
home function/safety, 
balance and gait, and some 
neurological deficits.) 

Included impaired distance 
vision as a risk factor in falls 
prevention algorithm.  

No significant difference of fall rates 
between intervention and control 
groups (p = 0.27). Rate of falls 
significantly decreased for participants 
with Mini-Mental State Examination 
scores below 27 (p = 0.05). 

Pérula et al. 2012 Effectiveness of a�PXOWLIDFWRULDO 
intervention program to reduce 
falls incidence among 
community-living older adults: 
A randomized controlled trial. 

Multi-component 
(individualized advice, 
exercise, and home visits). 

Utilized vision as an outcome 
measure for statistical regression. 

No significant difference for total falls 
(p = 0.56). Participants in the 
intervention group had significantly 
fewer falls within the home than those 
in the control group (p = 0.04).  

Reed-Jones et�
DO. 

2012 Vision and agility training in 
community-dwelling older 
adults: Incorporating visual 
training into programs for fall 
prevention. 

Vision and agility training, 
or exercise  

Included visual training using the 
Nintendo® Wii Fit Plus with Wii 
Balance Board.  

Vision training provided greatest 
increase (22%) in obstacle course 
performance. 

Salminem et al.�����2009 Effect of a Uisk-Eased 
Pultifactorial Iall Srevention 
Srogram on the Lncidence of 
Ialls. 

Multi-component 
(geriatric assessment of 
multiple fall risk 
components, exercise, home 
modification, falls 
prevention lectures, social 
groups) 

Referred participants to an 
ophthalmologist if distance visual 
acuity was less than 0.5 using a 
Snellen Chart, there was a 
difference in vision between eye 
greater than 0.3, or if there were 
reports regarding vision concerns. 

The intervention did not significantly 
reduce falls (IRR 0.92) however falls 
were significantly decreased for 
participants with higher occurrence of 
depression symptoms (IRR 0.50). The 
intervention significantly reduced falls 
with participants that had three or more 
previous falls (IRR 0.59) or had greater 
self-perceived risk of falling (IRR 0.77). 

Shumway-
Cook et al. 

2007 Effectiveness of a community-
based multifactorial 
intervention on falls and fall 
risk factors in community-
living older adults: a 
randomized, controlled trial. 

Multi-component 
(exercise, falls prevention 
education, risk assessment) 

Discussed vision as a falls risk 
factor and included vision 
assessment.  

No significant difference for falls rate. 
There were significant improvements for 
the Timed Up and Go (mean difference 
-0.7), Berg Balance (mean difference
+1.5 points), and Chair Stand scores
(mean difference +1.2).

*IRR = incidence rate ratio; OR = odds ratio
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ABSTRACT 

Introduction. Falls prevention interventions designed specifically for older adults with 

low vision are limited. The purpose of this study was to produce and pilot test a visually 

accessible version of an evidence-based intervention for community-dwelling older 

adults with low vision receiving services through the Southeastern Blind Rehabilitation 

Center (SBRC). Methods. We used the ADAPT-ITT model to develop an accessible 

version of the Study of Accidental Falls in the Elderly (SAFE) Health Behavior and 

Exercise intervention. We piloted the intervention with nine veterans receiving services at 

SBRC using a quasi-experimental, pre-post intervention design. Results. We found that 

participants significantly increased their test scores of intervention content post class 

attendance and maintained the scores at one-month follow-up. Participants also reported 

knowing more regarding falls prevention strategies compared to before intervention 

completion. Discussion. Using the pilot test results, it is recommended to continue using 

the SAFE intervention within the SBRC following minor changes based on study 

findings.
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INTRODUCTION 

Falls are the leading cause of nonfatal and fatal injuries for adults over age 65, 

with an estimated 2.5 million older adults treated in emergency rooms annually and 

734,000 requiring hospitalization.1 Falls and related injuries account for approximately 

$30 billion in annual medical expenditures in the United States (US).3,4 By 2020, annual 

fall-related costs are expected to reach $67.7 billion driven by the rapid growth of the 

older adult population in the US.4

Older adults with low vision - visual limitation that cannot be corrected through 

medical intervention - are at an increased risk for falls.5-13 Crews et al6 found that 

significantly more older adults with severe visual impairment experienced falls (46.7%) 

when compared to those without impairment (27.7%). Visual impairment significantly 

increases an individual’s risk for fall-related injuries, especially hip fractures, and is 

strongly associated with fall risk factors including decreased step accuracy, postural 

instability, greater fear of falling, decreased balance, depression, and decreased physical 

activity.14-20 The number of older adults in the US with low vision is expected to rise to 

over 5 million by 2030.21  

Falls prevention interventions designed specifically for older adults with low 

vision are limited.6 The Centers for Disease Control and Prevention (CDC) published a 

compendium consisting of the most successful, evidence-based falls prevention 

interventions for older adults.22 For most studies, the educational content of the 

interventions (i.e. handouts and slide presentations) made no allowances for persons with
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low vision who experience limitations in their ability to read common text, even with 

magnification and to discern details, color, and low contrast features in environments. 

Thus, these interventions are most likely inaccessible to participants with low vision.6,23 

Accessible versions of evidence-based falls prevention interventions are needed to 

ensure that older adults with vision impairment receive equivalent benefit from falls 

prevention interventions as normally sighted adults. We sought to address the need for 

accessible interventions for individuals with low vision by adapting a CDC recommended 

program titled: The Study for Accidental Falls in the Elderly (SAFE) Health Behavior 

and Exercise intervention.24 The purpose of this study was to produce and pilot test a 

visually accessible version of an evidence-based intervention for community-dwelling 

older adults with low vision. 

METHODS 

The University of Alabama at Birmingham (UAB) and Birmingham Department 

of Veteran Affairs Medical Center institutional review boards approved this study.  

Intervention modification process 

We used the ADAPT-ITT model to modify a falls prevention intervention for 

individuals with low vision. The ADAPT-ITT model, which was originally developed for 

adapting health promotion interventions for individuals with HIV, provides a guide to 

developing methodology to modify and test existing evidence-based health promotion 

interventions for target populations.24-26 The model consists of eight steps: 1) assessing 

the health risk and needs of the population of interest, 2) selecting an intervention based 

on the needs of relevant individuals, 3) receiving feedback regarding the original 
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intervention by members of the target population, 4) developing an adapted draft 

maintaining fidelity to the original intervention, 5) soliciting topical experts to review the 

adapted draft, 6) integrating expert feedback into the design of the modified intervention 

7) training qualified persons to deliver the intervention and gather data, and 8)

completing pilot testing to test the intervention.24 All steps were completed during this 

study. The only modification was the combination of steps 3 and 5 to allow selected 

experts to provide feedback of the original and adapted interventions during a single 

session.  

Assessing the health risk and needs of the target population 

We utilized results from a qualitative study to better understand the current status 

of falls prevention services available to older adults with low vision and to provide 

information regarding the key modifications required to create visually accessible falls 

prevention intervention materials.27 Ten community-dwelling older adults with low 

vision diagnoses that interfered with reading completed face-to-face, semi-structured 

interviews. Interview questions elicited information on how to improve the visibility (e.g. 

how easily printed text can be seen and navigated) and readability (how quickly and 

easily a person can understand the content) of intervention materials.  

When questioned on falls history, all of the study participants reported having 

fallen at least one time and affirmed a lack of falls prevention services. Although all 

participants had fallen, only one individual reported having received falls prevention 

education while receiving rehabilitation services for other reasons. No participants had 

received falls prevention services prior to a first fall or as a direct result of falling.  
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When questioned about text visibility and reading, the participants identified four 

characteristics that enhanced text visibility and/or readability: enlarged font size, a san-

serif e.g. block style font, high contrast between the text and the page, and structured 

organization of content through use of bullet points and simplified information. The 

participants’ suggested modifications aligned with guidelines on accessible print 

published by the American Foundation for the Blind and American Printing House for 

the Blind.28 Recommendations included: enlarging titles to 20-point font and content to 

16-point font, using only san-serif font, having 1.5 spacing between lines, bolding all 

titles, using bullet points and tables to organize text, and removing the use of paragraphs. 

Selecting an intervention based on the needs of older adults with low vision 

The authors selected the SAFE intervention developed by Hornbrook et al in 

199429 to modify for older adults with low vision because it provided an evidence-based, 

cost-effective group intervention that could be conducted within healthcare and 

community settings. The intervention is delivered through four, educational group 

sessions that heavily rely on educational media that requires intact vision. The classes 

address physical, behavioral, and environmental factors that a person can modify to 

reduce falls risk (see Table 1). The age of the intervention also provided an opportunity to 

update the content to adhere to current nutrition and exercise guidelines and ensure that 

program components met current recommendations for facilitating health literacy.  

Developing an adapted draft  

Recommendations from the low vision participants in the qualitative study were 

used to improve the visibility and readability of the educational handouts. The SAFE 

intervention was developed prior to research conducted on functional health literacy that 
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showed the importance of simplifying words and text to enhance readability and 

comprehension of health materials.30 Adults with low vision struggle to read printed 

health education materials that are not visually accessible and as a result have lower 

functional health literacy levels than normally sighed adults.31 To improve readability, 

intervention handouts were modified to adhere to recommendations from the TOOLKIT 

for Making Written Material Clear and Effective developed by the US Department of 

Health and Human Services, specifically the guidelines in part 9 of the toolkit that 

addressed facilitating health literacy in older adults.30 The modifications to improve text 

readability focused on simplifying the wording of the content and included: reducing the 

length of sentences, using high frequency words, avoiding medical jargon, abbreviations 

and acronyms, rewording sentences to use active voice, and reformatting paragraphs into 

bulleted statements. 

Expert topical review on readability and visibility of the handouts 

Content experts were recruited to evaluate the readability, visibility, and accuracy 

of the materials. A university faculty member with expertise in low vision and health 

literacy reviewed the first version of the modified handouts for text visibility and 

readability and the handouts were revised to incorporate the faculty member’s 

suggestions. Three content experts then reviewed the accuracy of the information 

provided in their content area to ensure that it aligned with current medical guidelines. A 

geriatric physician who specializes in mobility and falls prevention reviewed the 

medication safety content. A registered dietitian who provides health education on 

nutrition in a university-based osteoporosis clinic and directs a dietetic internship 

reviewed the calcium handouts. A physical therapist who specializes in exercise 
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development and health promotion for older adults reviewed the falls prevention 

exercises. The handouts were revised a second time to incorporate the feedback from the 

content experts, and a second health literacy expert reviewed the newly revised handouts 

for readability. Table 2 describes the revisions made to the handouts based on the expert 

reviews.  

Six occupational therapists with expertise in low vision rehabilitation were 

recruited to review the original and adapted handouts to determine if the modified 

versions were more visually accessible. The experts also were asked their opinion 

regarding the availability of falls prevention programs for older adults with low vision. 

Inclusion criteria for the occupational therapy experts included formal education and/or 

credentialing in low vision rehabilitation and a minimum of two years providing low 

vision rehabilitation to adults with age-related eye disease at least 16 hours per week. The 

therapists reviewed the handouts, completed a 9 item online survey with Likert scaling 

(Table 3) that asked them to assess the value of the modifications made to handouts.   

After the survey was completed, Author (SB) conducted a follow up telephone call with 

each expert to solicit a rationale for their survey answers and additional feedback on how 

to strengthen the printed handouts.  

Likert responses to the survey were analyzed as a dichotomous variable with 

‘agree’ being strongly agree or agree and ‘disagree’ being neutral, disagree, or strongly 

disagree. Using these criteria, all but one expert agreed that there are limited falls 

prevention interventions for older adults with low vision.  The single dissenting expert 

offered this justification during the follow-up interview: “This question is hard to answer 

but ultimately it comes down to creativity. Using an eclectic approach typically allows 
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targeting of the problem. I do agree that as far as set, multi-component interventions, they 

are not great for people with low vision.” All five participants agreed with remaining 

Likert questions verifying that the modified handouts were visually accessible. 

 As a final step to ensure the content validity of modified intervention, five older 

adults with low vision were recruited to compare the modified handouts with the original 

handouts for ease in reading and comprehension and provide additional recommendations 

to improve the modified handouts. To participate, individuals had to be 65 years old or 

older, community dwelling, and have a documented diagnosis of a condition causing low 

vision that interferes with reading. A face-to-face interview was conducted in the 

participant’s home. The participants read three excerpts from the original handout and 

were interviewed about their ability to see the words and read the sentences on the page. 

The process was repeated using corresponding excerpts from the modified handout. 

Participants were then tested on their comprehension of the original and modified 

materials by reading the handout on how to manage daily calcium intake and then 

locating how much calcium was in one serving of whole milk from a table. Lastly, 

participants used a Likert scale to rate the modified handouts (Table 4) and provided 

suggestions to improve the handouts. Field notes were recorded during the visit to verify 

accuracy. 

When asked to read the original, un-adapted handouts, four participants responded 

that they were unable to read the information. One participant stated, “I could probably 

read this but it is going to take too long and honestly, I don’t want to take the time.” One 

participant who used a magnifier to read a 258-word excerpt from the original handout 

took approximately 10 minutes to read the passage aloud. Although the participant 
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accurately read the excerpt she was unable to locate the amount of calcium in whole milk 

on the table. In contrast, all participants were able to read the adapted handouts and find 

the correct amount of calcium. One participant stated “Yes, this is much better. I can 

make out the letters and where everything is. I still need my magnifier but I can do much 

better.” All participants reported that the block style font and the organization of the 

handouts was helpful and did not suggest additional modifications. The five participants 

responded, “strongly agree” to the survey questions. 

Training qualified persons to deliver the intervention and gather data   

 The intervention was piloted at the Southeastern Blind Rehabilitation Center 

(SBRC) within the Department of Veteran Affairs. The center provides a residential low 

vision rehabilitation program to enable veterans with low vision or blindness to regain 

independence in activities of daily living. This site was chosen based on the need for 

accessible falls prevention education within the facility and the availability of older adults 

with low vision to complete a four-week intervention while residing in a common 

facility.  

Author SB delivered the intervention during piloting. SB developed a checklist 

developed using the intervention manual to support intervention fidelity during piloting. 

To mitigate investigator bias during data collection, three masters level occupational 

therapy students were trained to gather data on the outcome measures. Though the 

students were aware of the study’s purpose, they were never told the correct responses to 

outcome measure questions and had no personal benefit from the success of the 

intervention. Each student practiced completing the measures on SB prior to 
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administering them to study participants and was observed for accuracy during their first 

session with a participant.   

Pilot testing  

We used convenience sampling to recruit participants. Inclusion criteria included: 

veterans receiving services at SBRC; 60 years of age or older; remaining functional 

vision allowing for reading (with or without use of magnifying devices); sufficient 

hearing (hearing threshold < 25 dB Hl); and less than 2 weeks since admission to SBRC 

to allow for intervention completion.  

Four groups of participants completed the modified SAFE intervention. The 

number of participants in each group ranged from two to three. The participants attended 

intervention classes two times per week; each class lasted approximately 60 minutes. The 

classes were taught in the SBRC dining room. The well-lit room is used daily by the 

participants. The room was cleared of distractions with the doors closed to eliminate 

additional noise during the intervention sessions. The participants sat around a single 

table to allow for discussion and were encouraged to bring any devices typically used for 

reading. There was also available space on one side of the room for demonstration and 

practice of recommended exercises. All participants received a binder of the modified 

handouts to refer to during and between classes and use as a resource after the 

intervention.  Each handout was separated by a large divider to promote easy access to 

the binder contents.  

The four classes were primarily led by author SB with frequent opportunities for 

participants to discuss the topics and ask questions. Each class began with a 15-minute 

general description of the contents of the day’s session (Table 1). For classes 2-4, the first 
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15 minutes also included a homework review. The following 30-40 minutes included a 

discussion of the daily topic. For example, during class 1, participants spent this time 

learning about the dangers of falls, analysis of risky behaviors, and aerobic exercise using 

the corresponding handouts. For classes 2-4, there was also an exercise component where 

the participants learned approximately 3 new exercises to increase strength, balance, or 

flexibility. The final 15-minutes allowed for a brief review of the daily topics and an 

opportunity for questions from the participants.  

Author SB facilitated discussion among the participants on the weekly session 

topic and used a checklist to ensure each class covered the required information from the 

intervention manual. SB checked that each person could locate the appropriate handout in 

the binder to use for the class session and between sessions. When reviewing exercises, 

SB first verbally described each exercise while the participant followed the information 

in the binder then assisted each participant to ensure he or she was properly completing 

the exercise. SB required each participant to independently replicate the exercises and 

verbalize the recommended intensity and duration of each exercise prior to continuing the 

session. During the final 15 minutes of the class, SB asked participants to summarize the 

content reviewed during the session in order to verify the participants’ understanding.  

Descriptive measures 

Descriptive measures were completed at baseline to describe the sample. 

Measures of acuity, contrast sensitivity, and visual field were used to ascertain and 

describe the participant’s ability to use vision to read. We selected additional measures to 

provide a description of factors commonly associated with increased fall risk including 

depression, global health, social participation, and physical performance and recorded 
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whether the participant had experienced a fall within the last year. Although there was no 

expectation of improvement on these measures pre and post intervention due to the short 

time frame of the study (post or one-month following the intervention), as important falls 

risk factors we felt they were needed to thoroughly describe the sample.  

A low vision optometrist from the center assessed the visual function of each 

participant including distance acuity, contrast sensitivity, and visual field. These three 

visual functions are commonly impaired in persons with low vision and all may affect 

reading performance.6,23 Participants were assessed using their habitual correction. The 

optometrist used a Snellen chart34 to measure distance visual acuity for all but two 

participants who were tested with the Feinbloom35 acuity chart. The Peli-Robson chart36 

was used to assess contrast sensitivity. The Peli-Robson is widely used in research to 

measure letter by letter contrast acuity. Visual field was measured using a Zeiss 

Humphrey Field Analyzer37 or a Goldmann perimeter.38 

Three Patient Reported Outcome Measurement System (PROMIS) measures were 

used to describe the participants’ health and participation: The Satisfaction with 

Participation in Social Roles Short Form, the Emotional Distress-Depression Short Form, 

and the Global Health Short Form.39 The global health assessment is divided into two 

factors for scoring, a physical health component and a mental health component. The 

PROMIS assessments were selected because each had undergone psychometric testing to 

provide reliable and valid measures of a person’s health. Raw scores are converted to 

standardized t-scores on the PROMIS measures; each assessment has a mean of 50±10. A 

score >50 indicates more of the concept being measured (depression, participation, etc.) 

compared to the norms of the population.39  
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We utilized the Short Physical Performance Battery (SPPB)33 to describe the 

lower extremity performance of the participating veterans. Research shows the SPPB is 

reliable and valid for use with older adults with intraclass correlation coefficients ranging 

from 0.88 - 0.92 (measures completed 1-week apart).42 The SPPB score is determined 

through three timed evaluations including standing balance, gait speed, and sit-to-stand 

tests. Scores range from 0-12;40 an SPPB score of ≤ 6 is associated with an increased risk 

of recurrent falling.41  

Outcome measures 

 We selected four outcome measures to assess the effect of the intervention. We 

created a short knowledge assessment comprised of multiple choice and verbal answers 

to test the participants’ understanding of the intervention content. We developed a set of 

questions using Likert ratings to assess whether participants believed that they had 

benefited from the intervention and felt that they knew more about how to low their risk 

for a fall after attending class attendance compared to before. Lastly, because two goals 

of the original SAFE intervention were to use education to increase mobility and decrease 

fear of falling, we also included measures to assess mobility and fear of falling one day 

and one month after the intervention concluded.  

Knowledge assessment. Participants completed a knowledge test to assess their 

understanding of the content provided in each class; the measure was administered one 

day before the intervention, one day after the intervention, and one month after the 

intervention. The knowledge test consisted of 12 items for a maximum score of 100%. 

The first component of the measure was a 10-item multiple-choice quiz to assess 

comprehension and retention of intervention content. The quiz consisted of one question 
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on each topic described in the intervention manual. Topics included: factors that lead to 

falls, what to do if you fall, daily calcium and vitamin D intake, walking, strength and 

balance exercises, appropriate footwear, home modification, risky behaviors, and 

questions to ask healthcare providers. Each question had four possible, multiple-choice 

answers.  

For the second component of the measure, participants were asked to “teach 

back” two educational components provided in the intervention. The teach-back method 

is commonly used to increase comprehension of health education content and has been 

shown to be an effective method to assess learning.43,44 The Teach-back questions 

addressed calculation of calcium in a food item (whole milk) and strategies used for safe 

medication management. The wording of the questions and answers were reviewed by an 

occupational therapist with expertise in low vision and health literacy but the test was not 

piloted on the target population. Participant answers were recorded verbatim on the 

measurement packets. Questions were scored wrong if the participant reported an 

incorrect value for calcium or if the participants reported a medication management 

strategy deemed unsafe by the authors. 

             Perceived learning and feedback. Retrospective pre-post data was collected 

following the intervention to determine how much the participants believed they learned 

from the classes. The pre-post design45,46 was selected because it has been shown to 

solicit a more accurate self-report assessment from participants as to their change in 

knowledge or understanding of a newly learned topic. Participants with limited or no 

knowledge of a subject may overestimate their understanding of the subject based on a 

false perception of knowledge. Allowing the participants to reflect on their pre-
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intervention knowledge compared to current knowledge following the intervention, 

provides a more accurate assessment of self-reported gains in understanding.45,46 

Participants were first asked to rank their knowledge of falls prevention strategies after 

attending the class on a scale of 1 to 10 (10 being complete knowledge). Then, each 

participant used the same scale to rank falls prevention knowledge before the 

intervention.  

Immediately after ranking their knowledge of falls prevention strategies, 

participants were asked to provide verbal feedback on the intervention content. The 

participant was asked to provide a general opinion of the intervention, if the materials 

were accessible, and the changes needed to strengthen the class content/presentation. The 

responses were recorded verbatim on the measurement packet.  

           Fear of falling and life space assessment. Participants completed two measures 

to assess fear of falling and mobility before and after intervention. The Falls Efficacy 

Scale-International (FES-I),47 was administered at pre, post, and follow-up time points to 

assess fear of falling. The FES-I is a 16-item questionnaire- wherein a participant uses a 

four-point Likert scale to rate his or her possibility of falling when performing various 

activities. The values from each question are summed to calculate a score ranging from 

16 to 64 with a higher score indicating a greater fear of falling. In a community-dwelling 

older adult population, the FES-I showed excellent internal consistency (Cronbach's 

alpha values of 0.96 and 0.92) and test-retest reliability (ICC of 0.96 and 0.83).48

The second measure, the UAB Life-Space Assessment (LSA), was administered 

one day prior to and one-month following intervention delivery. The LSA is a validated 

measure of an individual’s pattern of mobility determined by the distances a person 
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typically travels to during the month prior to the assessment date.49,50 Questions in the 

assessment address places traveled, with locations ranging from within the individual’s 

home to outside of an individual’s town. A composite score consists of where and how 

often one travels and the amount of assistance required from equipment or another 

person.50 Composite scores range from 0 to 120 with higher scores representing greater 

mobility with less assistance. The LSA was selected because it provided a standardized 

method to assess and compare the actual places traveled within a one-month period. The 

assessment has a test-retest reliability with an ICC of 0.96.50 

Data analysis 

 Descriptive statistics were used to describe the sample. To test the comprehension 

and retention of the intervention content as well as it’s effect on fear of falling and 

mobility, we compared the pre-post and pre-follow-up scores of the knowledge tests, 

Falls Efficacy Scale-1, and LSA. Due to small sample size, we utilized a Wilcoxon 

Signed Ranks test to assess the pre-post and pre-follow-up scores. For perceived learning 

data, we used the change in pre-to-post scores to assess the ordinal data.  

RESULTS 

Description of participants  

 Nine participants completed pre and post measures for the piloting of the falls 

prevention class (eight males and one female). Five of the participants completed follow-

up measures. Three additional individuals signed informed consent forms but did not 

participate due to illness (2) and schedule conflict (1). Two participants were African 

American and seven were Caucasian. Participant ages ranged from 64 years to above 90 

years. All had graduated from high school; six completed college; all lived within the 
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community in apartments and single family homes. All participants reported having 

fallen at least one time within the last year.  

Age, vision measures, and vision diagnoses for all participants are summarized in 

Table 5. Participants had a range of diagnoses causing low vision including glaucoma, 

diabetic retinopathy, age-related macular degeneration, and hemianopia. Using the World 

Health Organization levels of visual impairment,51 56% of participants had Snellen visual 

acuity scores below the diagnostic range for low vision (20/80): one with normal acuity 

(20/20) and four with near-normal vision (20/30-20/60). The participants with normal or 

near normal acuity presented with significant contrast sensitivity and visual field deficits 

that interfered with reading ability. Forty-four percent of participants had Snellen acuities 

falling within low vision diagnostic categories: one with moderate low vision (20/80-

20/160), one with severe low vision (20/200-20/400), and two with profound low vision 

(20/500-20/1000). All participants had scores below 1.5 (range 0.45-1.35) on the Peli 

Robson test chart indicating impaired contrast sensitivity.52 Two individuals were unable 

to complete contrast sensitivity assessment due to difficulty reading the font size on the 

chart. Two participants had near normal visual fields (field >100°) while four had partial 

loss with fields ranging between 20° and 100°. Three individuals had severely restricted 

visual fields (field less than 20°).  

Additional descriptive measures provided detail on the physical and emotional 

characteristics of participants. On the PROMIS measures, participants rated their global 

mental health approximately three points above the standardized t-score (53.1±7.8) 

indicating that their perceived mental abilities were close to the population mean. 

Participants reported experiencing fewer feelings of depression compared to the 
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population average (47.6±7.4) and were slightly less satisfied with participation in daily 

activities (46.7±12.6). The participants rated their global physical health approximately 

eight points lower than the established population mean indicating self-perceived deficits 

in physical health (43.0±7.1). The mean Short Physical Performance Battery score for 

participants was slightly higher than the value defining individuals at increased risk of 

recurrent falling (6.3±3.2). 

Effectiveness of the intervention 

Knowledge. Using the knowledge test, participants answered 12 questions 

regarding class content. Eight participants increased their score on the test following 

intervention and one participant had the same score pre and post. The participants’ 

median score on the multiple-choice and teach-back test of intervention content before 

the intervention was 60% (maximum score of 100%). Following the intervention, the 

median score increased to 80% (Z=-2.4, p <  0.02). The median test score (90%) 

remained significantly higher than scores before the intervention (Z=-2.0, p=.04) for the 

five participants who completed the test 30 days post intervention,  

The most commonly missed questions pre-intervention asked about daily calcium 

values (78%) and daily vitamin D values (67%). Post intervention, 22% of participants 

missed the calcium question and 33% missed the vitamin D question. For the pre-

intervention teach-back questions, 33% of participants answered both questions correctly 

and 67% missed one question (calculation of calcium). Following intervention, 67% 

participants answered both questions correctly and 33% missed the calcium calculation.  

            Perceived learning. Using retrospective pre-post measures, participants 

estimated how much they believed they now knew about falls prevention after receiving 
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the intervention compared to before using a 10-point scale (10 being complete 

knowledge). All of the participants (100%) reported an increase in learning from pre to 

post intervention. The increases in perceived learning ranged from one to eight points. 

Thirty-three percent of participants reported a score of 10 after attending the class 

indicating a perception of complete understanding of the falls prevention content. 

Perceived learning scores detailed in Table 6.   

            FES-1 and LSA. The assessments for fear of falling (pre and post) and mobility 

(pre and follow-up) showed no significant change after intervention. The one-day post 

intervention median FES-1 score (33) was 13 points lower than pre-intervention FES-1 

score (46) which suggests a decrease in fear of falling,  but the values were not 

significantly different (Z=-1.6. p=.11). The median one-month follow-up FES-1 score 

(28) was 18 points lower than the pre intervention median, but the value was still not

significantly different than the average pre class score (Z=-1.8, p=0.08). The median Life 

Space Assessment score increased 8 points from 52 pre intervention to 60 at the one-

month follow-up, suggesting an increase in life space, but the value was not statistically 

significant (Z=-.4 p=.72). 

            Verbal feedback. All participants provided positive feedback regarding the 

intervention and no participants described negative components or suggested changes. 

Multiple participants stated the course should be a permanent installment within the 

SBRC and accessible to veterans of all ages receiving services. Participant quotes are 

provided in Table 7. 
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DISCUSSION 

This study pilot tested a visually accessible version of an evidence-based falls risk 

prevention intervention for community-dwelling older adults with low vision. 

Participants receiving the visually accessible handouts significantly increased their 

knowledge of the intervention content from their baseline level before intervention and 

were able to retain that knowledge for one-month post intervention. In addition, 

participants perceived that that they had a better understanding of the content material 

after the intervention than before the intervention began and they expressed satisfaction 

with the intervention. Participants did not significantly decrease their fear of falling or 

increase their mobility post intervention, most likely due to the small sample size and 

short time frame of the intervention.  

We will make changes prior to using the intervention again within the SBRC. The 

median score post intervention was 80% and only 33% of the participants had a perceived 

learning score of 10 post intervention. This finding suggests a need to improve 

intervention delivery. Participants committed similar errors on questions, especially those 

with numerical responses (i.e. calcium and vitamin D values). We will dedicate 

additional class time to reviewing nutrition content including one homework assignment 

to check participant completion of calcium and vitamin D calculation.  

The study participants were representative of a typical population receiving 

services through the VA Blind Rehabilitation Centers.54,55 The SBRC low vision services 

were comparable to those provided at other Blind Rehabilitation Centers.54 The study 

participants were male, mostly Caucasian and over the age of 60 years. Similarly, the 

mean age of veterans receiving services from Blind Rehabilitation Centers nationwide is 
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80±10.5 with approximately 97.2% of veterans being male and 90.4% Caucasian, 

matching the participants of our sample.54-55 In addition, the participants in our study had 

a higher mean level of educational attainment (14.7 years) compared to the typical years 

of education reported by the VA (12.6 years). 

The study participants shared similar qualities to non-veteran older adults with 

low vision. All of the participants reported having experienced one or more falls which is 

consistent with research showing that older visually impaired adults are vulnerable to 

falls.5-13 The participants predominantly had low vision from age-related eye disease 

including age-related macular degeneration, glaucoma, and diabetic retinopathy. The 

participants self-reported physical performance was below the population mean and their 

SPPB scores were only slightly above the value defining an increased risk of recurrent 

falling. This finding is consistent with research showing that older adults with low vision 

tend to be weaker, less physically active, and demonstrate decreased balance.14-20  

The study participants also presented with characteristics that may be unique to 

veterans receiving low vision services through the Blind Rehabilitation Centers. Whereas 

the study participants were male, research shows that the majority of older Americans 

with low vision are female.23,56-57 Most participants were also Caucasian, whereas 

minorities including African Americans, Hispanic Americans and Native Americans 

experience higher rates of vision impairment than Caucasian Americans.56-57 In addition, 

the study participants reported satisfaction with daily participation scores similar to the 

population norm and expressed fewer feelings of depression compared to the general 

population of older adults with low vision where depression rates as high as 70% have 

been reported.53 This finding might be attributed to the level of support and intensity of 
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low vision rehabilitation services provided by the VA. Veterans receiving services at the 

SBRC receive individualized learning opportunities, community support, and low vision 

adaptive equipment/assistive technology. Non-veteran older adults do not receive 

comparable low vision rehabilitation services or community support and must pay for 

adaptive equipment and that may contribute to increased depression rates among the 

greater population of older adults with low vision.54 Thus, the intervention should be 

piloted with a more representative sample of older adults with low vision prior to use 

outside of the VA system.  

Our findings support the supposition that some CDC recommended falls 

interventions are not accessible to individuals with visual impairment.6 There was 

agreement between the occupational therapy experts in low vision and older adults with 

low vision that the content of the original SAFE intervention was not accessible to older 

adults with visual impairment. The participants with visual impairment who reviewed the 

original handouts strongly agreed that they had difficulty reading content and preferred 

the modified version because it was more visually accessible. Comments revealed they 

did not want to attempt to read the original intervention handouts. No participants could 

locate the correct number of calcium on the original handout but were successful with the 

modified content.  

The use of non-accessible intervention materials is important because this 

problem extends into all areas of health education for older adults with low vision. The 

use of non-accessible materials to deliver health information and resulting feelings of 

limited health-related knowledge are common complaints among older adults with visual 

impairment.31 The number of older adults with visual impairment has been estimated to 
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increase to approximately 6.95 million by 2050.58 Like all older adults, these individuals 

will be at increased risk for falls and will need to be able to adeptly manage multiple 

chronic conditions to reduce their risk of disability and continue to live independently.  

Inaccessible health education materials may needlessly create a preventable and easily 

remediable barrier to assisting these older adults to safely age-in-place.  

 Our results also indicate that some recommended evidence-based interventions 

may include not only visually in-accessible but also outdated content. The original SAFE 

intervention recommended in the CDC’s most recent compendium was published in 

199429 and included information on calcium, medication, and exercise instruction that did 

not align the current guidelines. When considering an intervention, it is important to note 

the year it was developed and review the educational content to ensure that it adheres to 

present guidelines. 

Limitations 

 The findings of this study support implementation of the modified SAFE 

intervention within the SBRC. However, the study findings may not generalize to older 

adults with low vision who are ineligible for SBRC services. This pilot study also did not 

include a control group which prevented us from determining whether knowledge gains 

were due to solely to the intervention or resulted from a practice effect or regression to 

the mean. In addition, although the SBRC staff assured us that information from the 

SAFE intervention content was not regularly provided within the facility, veterans 

receive multiple co-interventions within the SBRC which might have included falls 

prevention. Also, although the outcome measures were validated for use with older 

adults, the psychometric properties of the selected tools may not have not been 
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established on a population that included persons with low vision. Having measures with 

mean values for older adults with low vision would provide a better comparison of 

scores.  

Future directions 

 We plan to deliver the intervention within the SBRC using a larger sample. 

Before implementation, we will revise the presentation to include additional discussion of 

calcium and vitamin D intake to address the most commonly missed knowledge test 

questions. We will follow participants for a longer period of time and monitor the number 

of falls post intervention and additional falls related outcomes. We will include a control 

group to ensure the outcomes are due to participation, and not statistical regression or co-

intervention. As well, we plan to deliver the intervention in a setting outside of the VA to 

determine the intervention’s effectiveness with older adults in a more typical community 

setting.  
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Table 1: Outline of intervention educational content 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intervention 
Session 

Session Components Printed Handouts 
Requiring Modification 

Class 1 •! Introduction to program  
•! Discussion of importance of falls and falls 

safety 
•! Behavior risk action plan with discussions of 

physical changes and increasing aerobic 
exercise 

•! Homework: Develop risk action plan 

•! Falls handout with statistics  
•! Exercise handout 
•! Walking guide 
•! Behavior risk action plan 

 

Class 2 •! Review of safety hazards 
•! Examples of home safety equipment 
•! Discussion of home exercise and risk plans 
•! Flexibility, strength, and balance exercise  
•! Calcium analysis review 
•! Homework: Calcium analysis and home 

assessment 

•! Exercise handout 
•! Calcium education form 
•! Calcium analysis form 
 

Class 3 •! Calcium education  
•! Homework review 
•! Review of exercises 
•! Medication safety  

•! Medication safety handout 
•! Side effects of common 

medications handout 
•! Exercise handout 

Class 4 •! How to fall  
•! Review of exercises 
•! Correct footwear  
•! Gait and posture  

•! Exercise and posture handout  
 



67""

Table 2: Revisions implemented to SAFE intervention  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reviewer Included Changes 
Health literacy and low vision expert •! Simplified additional wording 

•! Improved use of active voice 
•! Included tables to present listed information 

Physician •! Removed some of the medication brands that are no longer 
utilized  

•! Added current medications 
•! Listed additional medication side effects 

Registered dietitian •! Updated recommended daily dosage of calcium for women 
and the amount of calcium located in many foods 

Physical therapist •! Updated exercises to match the current guidelines provided 
by 2008 Physical Activity Guidelines for Americans and 
Giangregorio et al32,33  

•! Added commonly used strengthening and balance exercises; 
sit-to-stand, tandem standing, and tandem walking  

•! Added information regarding exercise progression through 
increased repetitions and duration, and the inclusion of upper 
extremity and lower extremity weights 

Low vision occupational therapists •! Recommended consistency in spacing (1.5 between each text 
line) 

•! Simplified additional medical terms 
•! Included total pages with page number (i.e. 1 of 10) 
•! Removed underlining 

Older adults with low vision •! No recommended changes 
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Table 3: Likert scale questions for low vision occupational therapists 

1: There are limited falls prevention interventions for older adults with low vision.  
2: The original, non-adapted SAFE intervention materials are not accessible to older adults with low vision.  
3: Overall, the changes made to the intervention materials increase the visibility and readability of the SAFE 
intervention content.  
4: The changes to font size of the adapted materials will increase the visibility of the text for older adults with low 
vision.  
5: The font style of the adapted materials will increase the visibility of the text for older adults with low vision.  
6: The contrast changes made to the text will increase the visibility of the text for older adults with low vision.  
7: The changes to the formatting of the text will increase the visibility for older adults with low vision.  
8: The changes made to simplify wording and sentence structure will increase the readability of the materials for 
older adults with low vision.  
9: Are there additional changes that we should make to increase the visibility and readability of the materials for 
older adults with low vision? 

Likert scale responses: 1=Strongly Agree, 2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree 
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Table 4: Likert scale questions for older adults with low vision 

   Likert scale responses 1=Strongly Agree, 2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree. 

1: You are able to read the adapted handout. 
2: The changes made to the adapted handout are helpful in allowing you to more easily understand the 
information. 
3: I feel that I could use handouts adapted in this manner to learn about falls prevention. 
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Table 5: Participant age and vision description 

Participant Age, 
years 

Diagnosis Acuity, 
Snellan 

Contrast Visual Field 

1 67 Diabetic 
retinopathy, 
Glaucoma 

20/150 1.20 Severe restriction 

2 64 Left hemianopia 20/20 1.05 Partial restriction 

3 76 CVA 20/30 1.35 Severe restriction 

4 65 Diabetic 
retinopathy, 

Left hemianopia 

20/700 0.45 Partial restriction 

5 76 Age-related 
macular 

degeneration 

20/280 0.60 Limited restriction 

6 69 Diabetic 
retinopathy 

20/40 1.05 Partial restriction 

7 88 Glaucoma, 
Trauma 

20/40 1.05 Partial restriction 

8 >90 Age-related 
macular 

degeneration 

20/1000 -- Limited restriction 

9 82 Glaucoma 20/50 -- Severe restriction 

   For visual field: Severe =  < 20°, partial = 20°-100°, limited= >100°. 
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Table 6: Change in perceived learning from pre-to-post 

Participant Post Intervention 
Rank 

Pre-Post Increase 
(% Change) 

1 10 5(100) 

2 9 2(28.6) 

3 10 8(400) 

4 8 4(100) 

5 7 5(250) 

6 8 1(14.3) 

7 9 2(28.6) 

8 9 2(28.6) 

9 10 5(100) 
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Table 7: Veteran intervention feedback 

Participant Feedback 
1 Helpful-Very helpful! The younger people here need to take it also.  

2 Yes. Very accessible, readable, and compatible for people like me. Vision loss. Very helpful 
and every veteran should get the class.  

3 Outstanding structure, very clear. If I did not understand something, she explained it clearly.  

4 I really like the class because it is set in such a way for people who have poor vision.  

5 I thought it was helpful.  

6 Very helpful! Large, big and bold print is best for reading and that is what it had.  

7 Useful with accessible materials. 

8 I really can’t think of anything you can do better. I greatly appreciate your help. I feel safer. I’m 
taking this binder with me. 

9 I think it was very helpful. I knew about exercising but I didn’t know it was good for balance. 
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DISCUSSION AND CONCLUSIONS 

The final chapter of this dissertation will focus on the results of the included 

studies and how they impact accessible falls prevention services for community-dwelling 

older adults with low vision. This discussion serves to describe the lack of accessible 

interventions currently available and advocate for not only the use of the modified SAFE 

Health Behavior and Exercise intervention within the SBRC but also for the use of 

accessible health education interventions for all older adults. The use of non-accessible 

intervention materials is important because this problem most likely extends to 

interventions outside of falls prevention. With the future growth of the older adult 

population, inaccessible health education will not adequately prepare the large population 

of older adults to safely age in place.  

Current status of evidence-based falls prevention interventions  

Using the scoping review, we examined the evidence-based falls prevention 

interventions for older adults with low vision living in the community. Of the limited 

number of articles (17 total) returned in our search, roughly half of the studies showed 

significant effects on falls. Though nine studies showed significant results for falls 

prevention, the interventions may not be effective methods for falls prevention for older 

adults with low vision.  

Low vision is permanent, so thus, many of the interventions recommended by the 

articles in the scoping review may not benefit individuals with non-correctable 

impairment. Receiving regular vision care is a necessity among older adults, however, the 
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optometry referrals, surgery, and prescriptions recommended by the studies we reviewed 

may not be effective as falls prevention strategies. Although several study interventions 

utilized education and exercise instruction, the studies did not provide detailed 

descriptions of the delivery method. If the delivery of education components within these 

interventions were presented in a non-accessible format (i.e. small font, low contrast), it 

is unknown whether older adults with visual limitations would benefit from the reported 

interventions. 

The lack of evidence-based interventions specifically for older adults with low 

vision as seen in the scoping review is also evident in the CDC’s compendium of falls 

prevention interventions. Within the compendium, only 11 studies addressed vision 

impairment among participants and within the study protocols. Similar to the scoping 

review, seven articles in the compendium relied on optometry or ophthalmological 

services to address falls including referrals to eye-care professionals,36-42 new 

prescriptions,43 or cataract surgery.44 One education-based intervention within the 

compendium included a module on the importance of vision and falls and another 

addressed the modification of a falls intervention for persons with vision impairment but 

neither intervention described  the modifications made to make it accessible to older 

adults with low vision.45-46 

The development of accessible intervention materials  

We used the ADAPT-ITT model47-49 to develop a visually accessible intervention, 

the SAFE Health Behavior and Exercise intervention,51 for permanent use within the 

SBRC. Pilot testing our visually accessible handouts with nine veterans receiving 

services from the SBRC supported continued use of the modified intervention. Following 
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intervention completion, participants significantly increased their knowledge of the 

intervention content and perceived that that they had a better understanding of the content 

material. All veterans also expressed satisfaction with the intervention content and 

accessibility.   

The findings from this study show that not all evidence-based interventions for 

older adults are accessible to individuals with visual impairment. Experts in low vision 

including occupational therapists and older adults with vision impairment reported that 

the original SAFE intervention is not accessible to persons with visual impairment. The 

original intervention was not only inaccessible visually but also included outdated 

medication and exercise content not matching current recommendations and established 

guidelines. Overall, there is a need for updated and accessible handouts for older adults 

with low vision. 

Implications for healthcare and future studies  

We will continue use of the SAFE Health Behavior and Exercise intervention51 

within the SBRC. To further assess the intervention’s effectiveness, we will modify the 

methodology used in this study to measure the number of falls post intervention using a 

larger sample and to follow participants for a longer period of time. We will also include 

a control group in order to rule out co-interventions or other contributors to falls 

prevention outside of the intervention. The intervention should be studied outside of the 

SBRC setting to determine the intervention’s effectiveness with older adults in a 

community setting.  

Based on the findings of this dissertation, falls prevention should be addressed 

earlier and more often for all older adults, including persons with low vision. Healthcare 
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professionals should also understand that even though an intervention is evidence-based, 

an older adult with visual impairment may receive little benefit if the content is presented 

in an inaccessible format. Practitioners providing falls prevention services to older adults 

should ensure educational materials are visually accessible to benefit as many individuals 

as possible.  

Research is needed to assess the effects of established evidence-based falls 

prevention services on older adults with low vision. Once interventions are tested using 

samples with visual impairment, we can better determine what interventions would be 

best for use with this population. Research is also needed to further support the 

development of accessible interventions and to establish guidelines to design accessible 

interventions. Having accessible interventions will ensure that older adults can access the 

health information needed to remain safe and independent for as long as possible.  
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