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Abstract
There is limited research examining the impact of visual impairment (VI) on older adults while considering the complexities 
of aging, leaving gaps in our understanding of how health consequences of VI might be averted. We created a framework 
integrating concepts from disability, geriatrics, and ophthalmology that conceptualizes how VI challenges successful 
aging. Here, VI influences multiple functional domains, and increases the risk of negative health outcomes. This model 
acknowledges that common causes, such as risk factors that affect eyes and other systems simultaneously, may also drive 
the relationship between VI and health outcomes. Finally, the model highlights how the impact of VI on aging outcomes 
can be addressed at multiple intervention points.
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Visual impairment (VI) is common in older adults, with 
the prevalence increasing with age (Congdon et al., 2004). 
The number of people with moderate/severe VI worldwide 
is estimated to increase from 217 million in 2015 to 588 
million by 2050(Bourne et  al., 2017). VI has widespread 
functional consequences with implications for families, 
health care systems, and society. We hypothesize that these 
functional implications of VI increase the risk of negative 
health outcomes. Therefore, there is a need to develop and 
implement programs which minimize downstream effects 
of VI among older adults.

Although multiple measures can be used to assess vi-
sion, visual acuity is often the only measure used; there-
fore, VI is typically defined by visual acuity alone, which 
can be subdivided into (a) refractive error (correctable with 
glasses), or (b) impairment due to eye disease (often not 

correctable or requires surgical/medical interventions for 
vision improvement; Figure 1). In the United States, un-
corrected refractive error accounts for approximately 79% 
of VI (Vitale, Cotch, & Sperduto, 2006), and cataract is 
the most common correctable eye disease, accounting for 
approximately 50% of the VI from eye disease (Congdon 
et al., 2004).

The fact that two correctable conditions account for 
such a large portion of the societal burden of VI highlights 
the opportunity to improve care. One reason that this mag-
nitude of preventable burden persists is an underappreci-
ation—by both patients and the medical community—of 
the downstream consequences of VI (NASEM, 2016), likely 
because VI is not a direct cause of death and has been ac-
cepted as a “normal” aspect of aging. Here, we present 
a framework that refutes the idea that VI is a “normal” 
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part of aging. The links in our framework are evidence 
based and summarizes the full scope of VI within the 
context of aging. It also provides a road map for under-
standing and improving outcomes related to VI and helps 
identify opportunities for future research. Further, it gives 
investigators who are studying geriatric outcomes more 
clarity about the potential role of VI.

Conceptual Framework
Gerontological research aims to understand the dis-
crepancy between chronological and biological age. 
Successful aging may be more challenging for visually 
impaired older adults as they must manage medications, 
compensate for physical limitations, and cope with psy-
chological stressors while lacking ideal vision. Thus, tai-
lored interventions are required for visually impaired 
adults to age successfully.

Figure 2 illustrates our model for how VI challenges suc-
cessful aging. It is based on prior biopsychosocial, social, 

and medical models of disability (Nagi, 1976; Verbrugge 
& Jette, 1994; WHO, 2002), and incorporates concepts 
from the geriatric physical resilience model (Whitson et al., 
2016) where an individual’s ability to resist decline from a 
stressor—in this case, VI—is affected by internal and ex-
ternal factors. Integrating these models allows us to capture 
the complexity of VI in late life.

Unlike other disability models which begin with eye 
disease, this model starts with VI, as the most substantial 
impacts on function, health, and quality of life result in 
those who progress from eye disease to VI. This model is 
applicable to all forms of VI, and does not distinguish by 
VI type, although we hypothesize the relationships between 
the factors included here may differ by compensation for 
type, duration, and perception of VI.

VI may affect physical, cognitive, and psychological 
and social functioning, all important contributors to suc-
cessful aging. This framework highlights (a) direct effects 
of VI on functioning—where, for example, VI affects an 
older adult’s ability to navigate stairs—as the impact of VI 
on functioning has important implications on daily life, 
(b) indirect or mediated effects—where VIs may cause an 
individual to reduce physical activity, which in turn leads 
to negative health outcomes, and (c) moderating effects—
where an individual with VI may be less able to accommo-
date declines in other systems.

Health outcomes are changes to health status resulting 
from functional decline, including mortality, disability, co-
morbidity, and frailty. These outcomes help identify those 
who cannot live independently, consume a dispropor-
tionate share of health care resources, and are vulnerable 
to adverse events and escalating care needs (Fried, Ferrucci, 
Darer, Williamson, & Anderson, 2004).

Common risk factors that affect eye health and overall 
health may simultaneously drive relationships between 
VI, functioning, and health outcomes. For example, hy-
pertension or smoking may serve as “common causes” 
that increase one’s risk for VI and functional decline. This Figure 1. Defining visual impairment.

Figure 2. Conceptual framework: the impact of visual impairment on the health of older adults.
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model includes environmental factors external to the indi-
vidual (i.e., features of the built/home environment), and 
personal factors unique to the individual (i.e., personality 
traits or socioeconomic status) influencing the impact of 
VI on health and aging. We represent a dynamic process, 
where the impact of VI on health may differ over time 
and health consequences may have a bidirectional or re-
verse causal relationship with VI. For example, reduced 
physical functioning could lead to increased risk of cer-
tain eye diseases, such as age-related macular degeneration 
(Knudtson, Klein, & Klein, 2006a). However, the main ap-
plication of this framework will be to capture the longitu-
dinal, downstream consequences of VI.

Later, we provide a scoping review of the literature 
examining the impact of VI on functioning and health in 
older adults, and outline gaps in our understanding of the 
relationship between VI and aging outcomes.

Multiple Domains of Functioning
Physical Functioning
VI is an important contributor to mobility disability—par-
ticularly walking difficulty—among older adults. Older 
adults with VIs report more mobility difficulty and have 
slower walking speeds than their nonvisually impaired 
counterparts (Swenor, Muñoz, & West, 2013a, 2013b). 
In addition, reduced contrast sensitivity and stereoacuity 
are independent risk factors for incident mobility dis-
ability (Deshpande, Metter, Guralnik, Bandinelli, & 
Ferrucci, 2014; Swenor et  al., 2015). Further, research 
using accelerometers has demonstrated physical activity 
restrictions in people with VI (Van Landingham, Willis, 
Vitale, & Ramulu, 2012; Willis, Jefferys, Vitale, & Ramulu, 
2012). These findings have been replicated for specific 
diseases, with lower levels of physical activity associated 
with glaucoma (Ramulu et al., 2012) and macular degen-
eration (Rovner & Casten, 2002). Given the substantial 
health implications of poor physical activity, persons with 
eye diseases and VI may be at greater risk of comorbid di-
sease. It is important to note that the relationships between 
VI and physical functioning include longitudinal analyses, 
suggesting a temporal relationship in which VI precedes 
physical decline, and produces physical dysfunction be-
yond “normal aging.”

Cognitive Function

A consistent relationship between vision loss and cog-
nitive function among older adults has been reported. 
Age-related macular degeneration, diabetic retinop-
athy, glaucoma, and cataract are associated with worse 
cognitive test scores and cognitive impairment (Baker 
et  al., 2009; Clemons, Rankin, & McBee, 2006; Ding 
et al., 2010; Jefferis et al., 2013; Lindekleiv et al., 2013; 
Tamura et al., 2006; Wong et al., 2002). Cross-sectional 
associations between visual acuity and cognitive function 

among older adults have also been reported (Ong et al., 
2013; Reyes‐Ortiz et  al., 2005). Longitudinal analyses 
indicate that impaired vision predicts cognitive decline 
(Swenor et al., 2018; Zheng et al., 2018) and risk of de-
mentia (Rogers & Langa, 2010).

Psychological and Social Function

It is well established that VI affects psychosocial functioning, 
substantially affecting quality of life, disability, and overall 
health. In older adults with VI, estimates of major depres-
sive disorder range from 5% to 7%, whereas estimates of 
subthreshold depression range from 21% to 30% (van 
der Aa, Comijs, Penninx, van Rens, & van Nispen, 2015; 
Evans, Fletcher, & Wormald, 2007; Heesterbeek, van der 
Aa, van Rens, Twisk, & van Nispen, 2017). Older adults 
with low vision are two times more likely to develop de-
pression than those with normal vision, whereas blindness 
is associated with a 5-fold higher likelihood of developing 
depression (Noran, Izzuna, Bulgiba, Mimiwati, & Ayu, 
2009). Research suggests that depression in older adults 
with VI is attenuated by social support (Reinhardt, 1996). It 
has also been suggested that interventions should focus on 
maintaining and enhancing physical and social functioning, 
as activity restriction may negatively affect psychological 
health (Bookwala & Lawson, 2011).

A high prevalence of anxiety has also been reported 
among older adults with VI, ranging from 7% with a 
formal diagnosis of anxiety to 9.5% to 16.5% with 
subthreshold anxiety (van der Aa et al., 2015; Heesterbeek 
et  al., 2017; Kempen, Ballemans, Ranchor, van Rens, & 
Zijlstra, 2012; Smalbrugge, Pot, Jongenelis, Beekman, & 
Eefsting, 2005). Anxiety has also been associated with self-
reported cataracts (Eramudugolla, Wood, & Anstey, 2013) 
and glaucoma (Chan et al., 2015).

The social consequences of VI in older adults may 
significantly affect overall health. Approximately 54% 
of older adults with VIs report feeling lonely, and lonely 
individuals have more difficulty adapting to vision loss and 
receive less social support than those not lonely (Verstraten, 
Brinkmann, Stevens, & Schouten, 2005). Among nursing 
home residents, worse VI is associated with lower social 
engagement (Resnick, Fries, & Verbrugge, 1997).

Negative Health Outcomes
VI is consistently associated with declines in disability-
related measures. Older adults with VI frequently report 
difficulties with activities of daily living and instrumental 
activities of daily living, as well as mobility disability 
(Cacciatore et  al., 2004; Guralnik & LaCroix, 1992; 
Hochberg et al., 2012). Visually impaired older adults also 
have a greater number of comorbid conditions (hyperten-
sion, heart disease, stroke, arthritis, diabetes, and cancer) 
compared to non-impaired peers (Crews, Chou, Sekar, & 
Saaddine, 2017).
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Multiple population-based studies have examined 
the relationship between VI and mortality reporting that 
visual acuity ≤20/40 is associated with a 20%–90% 
increased risk of death (AREDS, 2004; Borger et  al., 
2003; Knudtson, Klein, & Klein, 2006b; Wang, Mitchell, 
Simpson, Cumming, & Smith, 2001). Associations between 
specific eye diseases and mortality have also been reported. 
Diabetic retinopathy has been found to be a marker for 
poorer survival (Knudtson et al., 2006b). There is, however, 
conflicting evidence on glaucoma and mortality, with some 
studies suggesting that glaucoma does not affect life expec-
tancy (McCarty, Nanjan, & Taylor, 2001; Taylor, McCarty, 
& Nanjan, 2000), but other studies indicating associations 
between glaucoma and age-specific mortality (Hiller et al., 
1999; Rogot, Goldberg, & Goldstein, 1966). Cataract, on 
the other hand, has been associated with an increased risk 
of death (Kulmala et  al., 2008; Taylor et  al., 2000), but 
the impact of cataract surgery on survival remains unclear 
(Fong et al., 2014; Tseng et al., 2018; Tseng, Yu, Lum, & 
Coleman, 2016).

Limited research has examined the relationship between 
VI and frailty. Studies indicate that older visually impaired 
adults have lower grip strength, walk slower, and perform 
less physical activity—all components of the frailty pheno-
type (Fried et  al., 2001). In addition, worse visual acuity 
and contrast sensitivity have been associated with worse 
frailty scores, and VI has been cited as a predictor of frailty 
(Ng, Feng, Nyunt, Larbi, & Yap, 2014).

Common Risk Factors
This conceptual model largely focuses on the downstream 
consequences of VI. However, there are likely common risk 
factors driving the relationship between VI and age-related 
outcomes. We hypothesize that for many older adults, both 
downstream consequences of VI and common causes simul-
taneously affect health outcomes. For example, age-related 
macular degeneration leads to VI among older adults and 
is associated with elevated inflammatory markers (Johnson, 
Leitner, Staples, & Anderson, 2001). Dysregulated inflam-
mation could directly damage the macula and other organ 
systems, causing negative health outcomes. Further re-
search is needed to determine to what extent these health 
outcomes occur as downstream consequences of VI, or as a 
result of common biological mechanisms.

Environmental and Personal Factors
Prior work indicates how environmental and personal 
factors may affect the functioning of individuals with 
VI (Bochsler, Legge, Gage, & Kallie, 2013; Legge et  al., 
2013). Features of the environment, ranging from land-
scape, signage, and lighting affect functioning of persons 
with VI (Owsley & Sloane, 1987). There is also evidence of 
interactions between personality traits and functioning and 
health of persons with VI (Crudden, O’Mally, & Antonelli, 

2016; Wahl, Heyl, & Schilling, 2012). For example, a re-
cent study found that greater self-efficacy was associated 
with higher levels of physical activity among individuals 
with VIs (Haegele, Kirk, & Zhu, 2018). However, research 
formally testing the effect of environmental or personal 
interventions for persons with VI is lacking.

Service Implications
This framework represents a dynamic process and highlights 
the need to better understand these relationships within the 
heterogeneous milieu of aging. It is also intended to help 
identify potential points of intervention along the pathway, 
including referral to low vision rehabilitation, where patients 
learn skills to maintain or improve their functioning, increase 
social interaction, and connect with mental health coun-
seling. Of note, interventions intended to serve the broader 
population of older adults may need to be tailored for those 
with VI. For example, over the past decade, there has been 
a focus on increasing physical activity among older adults, 
but these interventions must be adapted to accommodate the 
mobility challenges for those with VI.

The presented conceptual framework outlines the var-
ious opportunities for interventions focused at enhancing 
the health of older adults with VI: (a) preventing the transi-
tion from VI to functional impairment, an important point 
of intervention that likely includes low vision rehabilitation 
services; (b) reducing the negative health outcomes for those 
with VI, which may include a spectrum of interventions, 
and requires research to determine interventions that im-
prove the “long-term” or life course perspective on the 
impact of VI; (c) examining how the environment can fa-
cilitate function for persons with VI, and highlights the 
potential to examine how standards for building homes, 
hospitals, businesses, street signs, and roads may affect the 
functioning of older adults with VI; and (d) developing 
tailored approaches to care for those with VIs within the 
context of aging, including those who have concurrent co-
morbidity, frailty, and other disabilities, which may include 
addressing imbalances in access to care for those with VI 
(Spencer, Frick, Gower, Kempen, & Wolff, 2009). These 
efforts all must consider the specific needs of older adults 
with VI across ophthalmic, rehabilitation, and geriatric 
care settings. In addition, interventions aimed at preventing 
and correcting VI when applicable, such as increasing cat-
aract surgery rates (Walker, Anstey, Hennessy, Lord, & von 
Sanden, 2006) and reducing the prevalence of uncorrected 
refractive error (Owsley, et al., 2007), may be an opportu-
nity to enhance long-term health and aging outcomes for 
many older adults.

Conclusion

Advancing research at the intersection of ophthalmology 
and geriatrics can improve the health and quality of life 
of older adults with VIs. These efforts will allow for better 
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coordination of care for those aging with VIs, as well as 
help identify a subset of older adults at risk of negative 
aging trajectories, and develop tailored and cost-effective 
interventions for them. Understanding the relationship 
between VI and these age-related health outcomes, and 
making progression of VI to these outcomes less likely has 
financial and resource implications for government, policy 
makers, and health care designers/providers. This broad 
relevance stems not only from the rising prevalence of VI, 
but also from the societal implications of the poor health 
outcomes associated with VI among older adults.
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