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Abstract:

The worldwide population is ageing, however as we live longer these extra years are not
always spent in good health. Physical activity is an important component of facilitating good
health in later life with value for both physical and psychological outcomes, however
experiencing visual impairment can negatively impact the ability to engage in this behavior.
Interventions have been developed and trialed to increase physical activity in older adults with
visual impairment, frequently with a focus on reducing falls risk. This chapter discusses the
literature relating to exercise and physical activity in older adults with visual impairment,
overviews the evidence for interventions designed to increase this behavior, and makes

suggestions for future research and practice.



Introduction

The worldwide population is ageing, meaning there is both an increase in the average age
of the population and a growing proportion falling within the older age brackets. By 2050 it is
predicted that two billion people will be aged 60 years or above worldwide and there will be 434
million aged over 80 (World Health Organization, 2020a). While life expectancy has been
steadily increasing over time, the level of ‘healthy’ life expectancy has not consistently improved
at the same rate and the likelihood of older adulthood being spent in good health varies greatly
between countries (World Health Organization, 2020b). The World Health Organization defines
healthy ageing as ‘the process of developing and maintaining the functional ability that enables
well-being in older age’ (p.28 World Health Organization, 2015). Health in later life is therefore
not just the absence of disease or disability and there are several factors that can contribute to the
experience of good health in old age. One important factor is physical activity.

The World Health Organization (2010) categorizes physical activity for persons over 65
to include leisure time, transportation, occupational activities, household chores, games and
sports. Activity recommendations (see table 13.1) are based on optimal levels to reduce disease
risk, depression and cognitive decline and to improve cardiorespiratory and muscular fitness,
bone and functional health. However, a substantial proportion of the world’s population do not
achieve the WHO guidelines after age 60 (Bauman et al., 2016), with 50% of those over 80 not
meeting minimum activity thresholds for health (Bauman et al., 2016). Furthermore, evidence
suggests that older adults sit for 9+ hours a day with levels of sedentary behavior increasing with
age (Harvey et al., 2015).

The low uptake of physical activity in this age group is concerning for several reasons.

Individuals who are physically active throughout the life course have reduced mortality, with



those engaging in recommended levels experiencing a 31% lower risk (Arem et al., 2015).
Health benefits are not just the case for vigorous exercise, as even those who engage in ‘mild’
physical activities, such as laundry or home repairs, experience reduced mortality (Hamer, De
Oliveira, et al., 2014). Furthermore, these benefits continue to apply even when individuals take
up physical activity relatively later in life (Hamer, Lavoie, et al., 2014). Engaging in physical
activity in later life can improve social outcomes, psychological outcomes and wellbeing, and
enhance functional status (Bauman et al., 2016), as well as providing protective effects for a
range of conditions, for example reducing the risk of developing dementia (Norton et al., 2014),
coronary heart disease and stroke (Li & Siegrist, 2012), and reducing cases of falls, hip fractures
and musculoskeletal symptoms (Bauman et al., 2016).
Ageing and Visual Impairment

Engaging in physical activity can be particularly challenging for those with co-morbid
conditions, such as vision loss (Burton et al., 2016). As we age we are more likely to experience
visual impairment (Bourne et al., 2013). This is caused by several age-related changes that occur
within the eye including: changes in the curvature and internal structure of the cornea; changes to
the dilation and constriction of the pupil; reduced elasticity in the eye lid; reduced elasticity and
increased opacity of the lens, and reduced functioning of the retina (Schieber, 2006). In addition
to these age-related structural changes in the visual system, eye diseases become more prevalent
including age-related macular degeneration (AMD), glaucoma, cataract, and diabetic retinopathy
(DR).
Age-related macular degeneration

AMD is the most common vision disorder in later life with an estimated global

prevalence of 196 million (Wong et al., 2014). AMD is a chronic progressive disease of the



retina and vision loss occurs as a result of one of two processes: neovascular (“wet”) AMD and
geographic atrophy (“dry”) AMD (Lim et al., 2012). The disease is experienced as a progressive
loss of central vision often with associated functional limitations, challenges with adaptation and
independence, concerns about the future, dissatisfaction with interactions with health services,
barriers to social engagement, and negative emotions (Bennion et al., 2012). There are currently
no treatments for the “dry” form of the condition, however early “wet” AMD can be treated with
injections to the eye (Brown et al., 2006)
Glaucoma

Glaucoma is a leading cause of irreversible blindness with an estimated global prevalence
of 76 million (Tham et al., 2014). Glaucoma is an umbrella term for various condition subtypes
that cause structural damage to the optic nerve and patterns of visual field loss often due to
increased intraocular pressure (Davis et al., 2016). There are two main subtypes, open-angle and
angle-closure, each of which can be further divided into primary disease, with no distinguishable
pathological cause, and secondary disease, where a pathological cause can be identified (Casson
et al., 2012). Glaucoma is experienced as gradual peripheral vision loss leading to tunnel vision,
and often results in uncertainty about treatment and concerns around illness prognosis (Wu et al.,
2011). The extent to which glaucoma impacts on functioning varies, however emotional and
physical challenges are reported for some patients (Glen & Crabb, 2015). Treatment varies
dependent on glaucoma type and primarily aims to reduce intraocular pressure via medication,
laser treatment, or surgery.
Cataract

Cataract is opacification or clouding of the lens caused by chemical changes to lens

proteins (National Eye Institute, 2019a). The worldwide prevalence of cataract is estimated to be



around 95 million (Liu et al., 2017), however prevalence of age-related cataract specifically is
unknown due to the absence of a uniform grading system for cataract opacity and the influence
of co-existing conditions contributing to vision loss (Asbell et al., 2005). Despite this, cataracts
are reported to be the most common cause of reversible vision loss in later life with over two
thirds of cases being in those aged over 70 years (Nagaratnam et al., 2016). Cataracts are
experienced as a gradual blurring or misting of vision, issues with glare, challenges seeing in low
light, double vision, and colors appearing faded (National Eye Institute, 2019a) and can be
corrected and vision restored using surgery, viscoelastics or intraocular lenses (Asbell et al.,
2005). The correction of cataracts has been shown to improve function and health related quality

of life in older adults (Owsley et al., 2007)

Diabetic retinopathy

Diabetic retinopathy (DR) is a complication of diabetes mellitus caused by high blood
sugar levels damaging the blood vessels that supply the retina. Estimates of global prevalence for
diabetic retinopathy vary, however numbers living with vision threatening DR could be as high
as 28 million (Yau et al., 2012). DR can fluctuate from day to day and is experienced as general
blurred or double vision, vision distortion, floaters in the visual field and changes in refractive
error (National Eye Institute, 2019b). Loss of vision caused by DR can be traumatic for some
patients and result in loss of independence and roles and increased social isolation (Devenney &
Neill, 2011). DR can also impact on patients’ ability to engage in important diabetic care
activities (Coyne et al., 2004). For example, physical activity can be particularly difficult for
those with DR who may adopt a fatalistic attitude towards their condition and develop a fear of
going out alone (Devenney & Neill, 2011). In the early stages of DR treatment is not offered but

patients are regularly monitored; in the later stages treatment can be offered in the form on



injections, laser treatment, and surgery to prevent further deterioration (National Eye Institute,
2019b).
Research Overview

Evidence suggests that older adults with visual impairment engage in physical activities
less than those without visual impairment (Alma et al., 2011; Christ et al., 2014) and this reduced
ability is associated with increased mortality risk (Zhang et al., 2016). There are a number of
reasons why this group may be less physically active then their sighted peers including increased
risk and fear of falling (Saftari & Kwon, 2018; Van Landingham et al., 2014), impacts on
balance and gait (Kotecha et al., 2012; Wood et al., 2009), psychological perspectives that
prioritize independence over supported participation (Burton et al., 2018; McGrath et al., 2016),
and the dynamic interaction between health, functional abilities and environment (Steinman et
al., 2011).

Burton, Clancy and Cowap (2018) explored perceptions of physical activity from the
perspectives of older adults themselves, highlighting the existence of barriers to participation at
the individual psychological level, community level, and broader societal level. From a
psychological perspective, barriers to engagement include perceptions of incapability, fear, and
holding the stereotypical belief that physical activity is only important for young people. From a
physical community perspective, the closure of services and inaccessibility of exercise
environments were perceived to prevent engagement. When considering social communities,
interaction with immediate social networks, and interpersonal relationships could lead to the
formation of dependency scripts due to unintentional restriction of activities by family members.
For example, Burton et al (2018) highlighted accounts of family members providing unnecessary

levels of personal assistance and therefore creating an expectance of dependence, such as helping



older adults in and out of the car and doing their seatbelt or taking responsibility for activities

like gardening in order to get these tasks completed more quickly. On a broader societal level,

town and environmental planning can fail to consider the needs of those with vision impairment
effectively, for example participants highlighted how signage in a recently built bus station was
too high for them to access confidently. Furthermore, a lack of public awareness of the needs of
those with sight loss resulted in pavements littered with tables and chairs or uncut hedges being
unexpected barricades to mobility. This lack of societal awareness also fosters negative cultural
attitudes, beliefs and social norms leading to a cycle of internalized negativity towards physical

activity in this population (Burton et al., 2018).

Poor visual acuity has been shown to contribute to reduced physical activity in older
adults over and above other health-related factors (Swanson et al., 2012) and therefore work to
understand the causes of reduced activity, and interventions to overcome these barriers, are

essential to increase physical activity participation and improve the health of this population.

Interventions to improve physical activity in later life

Very few interventions have been trialed for increasing physical activity in older adults
with visual impairment. A Cochrane review in 2013 was unable to draw conclusions about the
value or effectiveness of behavioral or environmental interventions due to the absence of
randomized controlled trials (RCT) or quasi-RCTs to increase physical activity in older adults
with sight loss (Skelton et al., 2013).

However, interventions with physical activity components and a key focus of falls
prevention have been conducted. Reduced visual acuity, poor contrast sensitivity, poorer depth

perception and field restriction all contribute to older adults with visual impairment being at



particular risk of falls leading to fractures and hospital admissions (Waterman et al., 2016). The
most frequently reported falls prevention program is the Otago exercise programme (Gardner et
al., 2001) which has been evaluated in New Zealand (Campbell et al., 2005; La Grow et al.,
2006), England (Waterman et al., 2016) and Hungary (Kovécs et al., 2012), and in both
community (Campbell et al., 2005; La Grow et al., 2006; Waterman et al., 2016) and residential
settings (Kovécs et al., 2012) .

The standard Otago exercise protocol involves physiotherapist or occupational therapist
home visits to devise and assist with individually prescribed exercises (Gardner et al., 2001). The
program is adapted to be appropriate for those with visual impairment through audio description
of exercises, manual demonstration and large font written guidance (Campbell et al., 2005).
Exercises are undertaken for at least 30 minutes three times a week and supplemented by a twice
weekly walking plan. Strength exercises focus on lower limbs to encourage postural control and
balance exercises are closely related to everyday activities. Participants are also usually
supported by phone calls to discuss motivation and challenges, and prescribed vitamin D
supplementation (Campbell et al., 2005; Kovacs et al., 2012; La Grow et al., 2006; Waterman et
al., 2016).

There is very little evidence to suggest modified versions of the Otago program are
effective for falls reduction (Campbell et al., 2005; Kovacs et al., 2012; La Grow et al., 2006;
Waterman et al., 2016). In addition, concern has been raised about the safety of the program with
reports of a 15% increase in falls in community dwelling older adults with visual impairment
randomized to the Otago program when compared to a control group (Campbell et al., 2005).
Reported compliance is also variable and frequently poor (Campbell et al., 2005; La Grow et al.,

2006; Waterman et al., 2016), lack of compliance may explain falls risk with one study reporting



a 77% lower falls rate in those who were compliant with the program and exercising at least
three times a week (Campbell et al., 2005). Caution should therefore be used when further
adapting this program for this population as adherence to the program content is essential to
ensure participant safety.

Pilot and feasibility studies have been conducted for several other forms of falls reduction
intervention. Hackney et al (2015) compared the effectiveness of two interventions aimed at
reducing fall risk in American older adults (>50 years) with diagnosed eye pathology and best
corrected visual acuity less than 20/60 in the best eye. The first intervention was an adapted
Tango class including a warmup and gradually increasing difficulty of steps each week. The
second intervention was based on an existing falls prevention program for older adults called
FallProof (Rose, 2011). The program involved activities of increasing complexity (e.g.
performance of tasks sitting, then standing, then walking) and balance was tested over time by
altering visual and/or somatosensory input and challenging the vestibular system. Both class
types lasted 1.5 hours twice a week for 10-12 weeks. Participants in both groups showed
improvement in balance over the course of the intervention and at one-month post intervention.
Mobility also improved for both interventions, but this improvement was only maintained at one
month for the Tango group. As a pilot study the participant sample was small (n=32), however
both options present potentially effective rehabilitation strategies for older adults with visual
impairment.

Kingston (2018) evaluated the adaptation of an American nationally recognized
evidence-based falls prevention program called A Matter of Balance for people with vision
impairment. Older adults (>60) received eight two-hour sessions delivered by a trained facilitator

as part of an in-patient program. The sessions focused on teaching individuals to view falls as



controllable, goal setting for increased physical activity, identifying and making changes to
address fall risk, and education on exercises to increase strength and balance. Participants also
received standard care including orientation and mobility training and access to tools and
technologies to improve accessibility and health. Evaluation was completed using falls and
balance assessments and gait assessment before and after the intervention. No significant
improvements in falls risk or balance and gait were reported when compared to usual care,
however the sample size of 24 participants meant the research was underpowered to identify
such an effect. Despite this, the findings were suggestive of a trend towards improvement in
these areas and informal feedback from both participants and trainers indicated that the
intervention was well received and thought to be effective.

Adams et al (2018) conducted a feasibility study to explore the adaptation of an existing
group based falls management exercise intervention to be suitable for community dwelling older
adults (>60 years) with vision impairment in the United Kingdom. The Visually Impaired Older
Adults Exercise Program (VIOLET) consisted of group one-hour weekly exercise sessions for up
to 10 participants over 12 weeks and took place in community venues. To aid attendance
participants were offered taxi transport and permitted to bring a companion for support if they
wished. A range of individually tailored exercises were included aimed at improving balance,
strength, endurance, flexibility, gait, falls avoidance, and ability to get down and up from the
floor. In addition, participants completed floor and adapted Tai Chi exercises becoming
progressively more challenging as weeks progressed. Participants were also encouraged to
complete exercises daily at home and guidance was provided in large text booklets, DVD or
audio format. In order to prompt engagement, the exercises were linked to daily tasks (e.g. heel

raises whilst waiting for the kettle to boil). Adams et al (2018) concluded that adaptation of the



sighted exercise program was possible, reporting high adherence and low attrition in their
sample. However, little difference in the key outcome measure of fear of falling was found when
compared to a control population. This may result from participants being at low risk of falling at
baseline and therefore having little capacity to improve. Alternatively, the finding may reflect a
sub-optimal dose of exercise for most participants. The intervention aimed to deliver the
recommended 36 hours of exercise over 12 weeks for optimal falls prevention (Power &
Clifford, 2013), however participants spent only 50 minutes on average engaging in exercise at
home illustrating that adherence to this type of task can be a challenge for older adults with sight
loss. No follow up RCT of this program has yet been published.

Other interventions have focused on improving balance and mobility with an end goal of
reducing falls risk. Gleeson et al (2015) explored the effectiveness of the Alexander Technique
to improve balance and mobility in older adults (aged 50-90 years) with visual impairment in
Sydney, Australia. The Alexander Technique involves the use of verbal and manual guidance in
ordered to teach awareness of previously unnoticed tension. The intervention was delivered as
individual one-to-one sessions in the participants’ own home by an accredited Alexander
Technique teacher and participants received weekly 30-minute Alexander Technique lessons
over a period of 12 weeks. Each lesson focused on everyday activities (e.g. walking, climbing
stairs and carrying everyday articles), and subsequent lessons were based on prior progress.
When compared to a control group, receiving usual care from Guide Dogs, there were no
significant differences between the control and Alexander Technique group in terms of physical
outcomes at three or 12 months. However, sub-group analysis did indicate that the Alexander

Technique was more effective for those who had experienced multiple falls in the past with



improved gait and step length at three months post intervention and chair stand at 12 months post
intervention.

Two studies have explored interventions for residential care home residents with vision
impairment in Hong Kong (Chen et al., 2012; Cheung et al., 2008). Chen et al (2012) explored
the effects of a Tai Chi intervention on balance control for older adults (>65 years). The program
consisted of 1.5 hour long sessions three times a week for 16 weeks. Using verbal cuing and
physical guidance the participants were taught a Tai Chi routine with a focus on weight shifting,
head and trunk rotation and awareness of body alignment. The program was shown to be cost-
effective and improvements were recorded in knee proprioception and balance control.

Cheung (2008) developed an intervention to improve balance and ambulation confidence.
Female older adults (>65) with either no light perception or best corrected visual acuity in the
better eye of 6/120 or poorer were recruited. The intervention was designed by a physiotherapist
and included an individually tailored exercise program delivered for 45 minutes three times a
week for 12 weeks alongside standard care of group physical activity. Standard care involved
three sessions of 45-50 minutes each week of general exercise activities (mobilization of limbs,
shoulder pulley and floor bike exercises). Intervention exercises were designed to improve
functional balance and muscle strength and included stretching exercises for upper and lower
limbs, balance exercises (stool stepping, tandem standing and single leg standing), and cool
down stretches and mobility exercises. All exercises were progressed based on the participant’s
needs. Verbal and manual guidance was used to assist in completion of the exercises. Findings
indicated that the intervention significantly improved balance and was particularly beneficial for

those with weaker balance at baseline. While no falls were reported during the study for any



participants the intervention was suggested to have the potential to reduce falls due to
improvements in balance.

Focus on functional gain such as falls reduction, balance and mobility has been at the
expense of exploring participants experience and enjoyment of physical activity. Only one study
has been conducted with this focus. Green and Miyahara (2008) collected case study data
exploring the experience of a walking group for older adults with visual impairment in New
Zealand. The group was a recreational fortnightly event organized by The Royal New Zealand
Foundation of the Blind. Group members spent 3-4 hours walking with others and socializing
during a lunch break. The group had between four and eleven participants during the study and
walkers were supported by sighted volunteers on a ratio of either 1:1 or 1:2 during each walk.
Six group members aged between 53-70 years wore a pedometer and kept a diary of their
physical activities during the six-week study period. They then took part in open ended semi
structured interviews about their experiences lasting between 30 minutes and two hours. The data
were analyzed on a case study basis and indicated that participants tended to be more active
during weeks when the walking group took place. The participants, who had a variety of types
and severity of visual impairment, reported social benefits of the group and felt it was a valuable
opportunity to be physically active when they may otherwise not be able to do so.

Future Research Directions and Implications for Practice

This review of the literature has illustrated that, in interventions delivered to date, the
evidence of value for reducing actual falls risk is lacking. Furthermore, evidence of engagement
and compliance with prescribed physical activity of this type is limited. One potential
explanation for this failure to deliver successful interventions may be in their design. Focus has

been on changing the behavior and functional ability of the individual with little attention paid to



the psychological, community and societal barriers that have been identified as important
contributors to physical activity in this population (Burton et al., 2018).

The focus on reducing falls risk specifically overlooks other valuable features of physical
activity for both mental and physical health. Interventions illustrating improvements in falls risk,
mobility and balance are to be commended, however if engagement and adherence to these
programs is poor their value for wider populations is questionable. Exploratory research such as
that by Green and Miyahara (2008) highlights that social motivators for engagement in physical
activity programs may be of more value to individuals with visual impairment than the
promotion of functional benefits or falls reduction. This finding is in line with research exploring
the motivators for physical activity in older adults more generally (Devereux-Fitzgerald et al.,
2016) illustrating the need for future research to design and evaluate interventions that
emphasize social connection and fun in order to promote intrinsic motivation for engagement.

Another limitation of interventions to date is a focus only on the individual. While some
interventions have included peer support (Waterman et al., 2016), none of the published studies
considered participants immediate social context such as engagement by friends or family.
Evidence suggests that interventions that are delivered to older adults alongside their partner lead
to increased physical activity levels (Gellert et al., 2011). Exercising together may be particularly
important for those with visual impairment (Green & Miyahara, 2008) and therefore
interventions that involve an individual’s wider social circle should be developed and evaluated
for this group.

Finally, given that physical activity has been shown to impact on psychological outcomes
(Bauman et al., 2016; Norton et al., 2014) in addition to physical function, future research should

consider broader outcome measures than those focused on function and reduction in falls risk.



The understanding of outcomes relating to a broader definition of health and wellbeing need to
be explored to fully capture the effectiveness and value of interventions of this type.
Conclusion

The worldwide population is ageing, and physical activity can make an important
contribution to ensuring good health in old age through reducing mortality, improving function,
protecting from ill health and falls, and providing social, psychological and wellbeing benefits.
However, very few older adults achieve the recommended levels of physical activity and uptake
is particularly low for those with visual impairment. Challenges at psychological, community
and societal level exacerbate the barriers experienced by this group, however interventions to
date have mainly focused on falls reduction, improving function and facilitating balance. Future
research and practice should explore the value of promoting the social benefits of exercise in
order to enhance physical activity participation in addition to evaluating the potential for
interventions to improve broader physical and psychological outcomes. Interventions must also
be devised that acknowledge that an individual’s level of physical activity may be constrained by
community factors and that these must be addressed if interventions are to successfully change

behavior long term.
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