Well-being Supportive Home Environment of Elderly People with
Visual Impairments and Health-related Quality of Life

The aim of this study was to describe the well-being supportive home
environment of elderly people (n=37) with visual impairment (VI) and its
relationship with health-related quality of life (HRQoL). Data were collected
during home visits six (6) months after the commencement of individual low
vision rehabilitation (LVR) process. A structured well-being supportive
environment instrument and a general HRQoL instrument were administered.
Background variables had no detectable effect on the HRQoL. The HRQoL
correlated significantly with the symbolic environment living-related fears and
feelings of general restrictiveness. The participants generally saw their home
environment to be comfortable and supportive of well-being, but many felt that
their life was too much restricted to home environment.
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Introduction

The 21st century will have a silver lining as it will be defined by global aging
(International Federation on Aging [IFA]); one fifth of the population of Europe
was aged 65 or above in 2017 (Eurostat, 2018). Consequently, policies, actions,
strategies and projects designed to promote healthy, independent, and active
aging are being implemented (Positive Aging, 2016; PRO HEALTH 65+;
United Nations Economic Commission for Europe [UNECE], 2012; World
Health Organization [WHO], 2012, 2015) to address the new challenges that
aging populations present to existing health and welfare systems (Rechel et al.,
2013). Aging well at home and in community settings is a major theme in
European Aging Research (Futurage, 2011), and the creation of more agefriendly and well-being supportive environments has become a key objective for
various social actors (WHO, 2018). According to Nygren et al. (2007), very old
European people living alone in urban areas share a common home experience
despite cultural differences and individual variability.

The subjective well-being of elderly people warrants attention because it may play a
protective role and help maintain health and quality of life while aging (Steptoe
et al., 2015). To achieve the objective that elderly people should “age in place”,
it is necessary to recognise that environmental characteristics strongly affect
perceived quality of life (QoL) in old age (Schorr and Khalaila, 2018). In
particular, it is essential to recognize the home as an environment in which
healthcare is designed and provided (Barry et al., 2018). A person’s environment
has an enormous impact on how and to what extent they experience disability

(WHO, 2011). Good-quality environments (including home and neighbourhood
environments) support active and healthy aging. In this context, a good quality
environment is one with good pavements, cycling paths, public transportation,
and safe crossings as well as readily accessible nearby primary healthcare
centres, shops, libraries, and green spaces (Rechel et al., 2013). Accessible
habitation increases the perceived usefulness and meaningfulness of homes
while reducing dependence on external help with routines and everyday
activities related to housing (Nygren et al., 2007). Previous studies have shown
that easy access to services and sites in the living area has a positive effect on
quality of life (QoL) in old age, and the same is true for the ability to get around
(Schorr & Khalaila, 2018; LaGrow et al., 2011).

Healthy life years have increased over the last few decades, but mild disability has also
become more common (Rechel et al., 2013). Visual and hearing impairment are
the two leading causes of old-age disability (WHO 2011). Vision loss is not an
inevitable part of aging and many avoid vision problems (IFA). Nevertheless,
the incidence of chronic eye diseases increases with age. The global population
is aging and these problems are increasing concurrently (WHO, 2013). It is
estimated that there are 253 million visually impaired (VI) people in the world
today, and most of them are over 50 years of age (WHO, 2013; Bourne et al.,
2017).

The definition of visual impairment (VI) includes both moderate and severe visual
impairment as well as blindness (WHO, 2012). WHO categories of VI are based
on the best corrected visual acuity (BCVA) of the better eye, and the visual

field. Categories 1-2 represent moderate and severe VI, while categories 3-5
represent blindness. WHO category 1 includes individuals with BCVA below
0.3 or 6/18 but at least 0.1or 6/60. Category 2 includes individuals with BCVA
below 0.1 or 6/60, but at least 0.05 or 3/60. WHO category 3 (deep visual
impairment) includes individuals with BCVA below 0.05 or 3/60, but at least
0.02 or 2/100 or with a <10 degree radius of the visual field. Categories 4 and 5
include nearly blind and totally blind individuals. The eye disease most often
responsible for VI in European and other developed countries is age-related
macular degeneration (AMD), for which the worldwide pooled prevalence at age
range 45-85 is 8,01% (Wong et al., 2014). The number of people suffering from
AMD is expected to rise from 196 million in 2020 to 288 million in 2040 (Wong
et al., 2014). In addition, the prevalence of AMD after the age of 75 is increasing
rapidly in Europe (Wong et al., 2014). AMD is estimated to affect roughly as
many people as Alzheimer´s disease (WHO, 2011).

Vision loss does not only affect the individuals suffering from it, but also their families
and friends, communities, and nations. This cumulative snowball effect is often
underestimated (IFA). Elderly people with VI are doubly burdened; both loss of
vision and the general consequences of aging restrict their participation in
society (Alma et al., 2011). VI challenges independent living and the ability to
perform daily tasks. Older adults with VI have indeed been found more
dependent in both personal and instrumental daily life activities - such as cutting
their toenails, cooking, cleaning, reading, going out in the neighbourhood
(Ivanoff et al., 2000) - than healthy controls. Moreover, they have been shown to
participate less in society, which is essential for active aging, well-being, and

quality of life (Alma et al., 2011). Low vision rehabilitation (LVR) is a
multidisciplinary professional service that aims at optimal use of residual visual
functions and re-training of skills, and also re-integration in society (Markowitz,
2016). Consequently, there is a clear need for further research on public health
needs related to eye health (WHO, 2013) as well as actions to help visually
impaired people (Markowitz, 2016).

Previous studies have examined outdoor mobility in old age by looking at the
associations between barriers in the outdoor environment and perceived quality
of life (Rantakokko et al., 2010), but provide no insight into how elderly people
with VI describe and perceive their home environment or the relationship
between these perceptions and health-related quality of life (HRQoL).
Additionally, the systematic review of Binns et al. (2012) concluded that there is
an urgent need for research on LVR and QoL related to the home environment
and home-based rehabilitation services. Previous studies have demonstrated an
increased risk of falls as well as fear and perceived difficulties of moving
outdoors among elderly people with VI (Rokicki et al., 2016; Wood et al., 2011;
Patino et al., 2010; Riazi et al., 2016), emphasizing the need to study elderly
people’s perceptions of their habitation as a key indicator of their health
(Tomsone et al., 2013). The current study aims to fill this gap in knowledge
related to aging in place and the perceptions of the home environment by those
with VI.

In this study, the well-being supportive home environment is defined according to the

theory of Elo et al. (2011) in terms of physical, social, and symbolic aspects as
well as through the sense of security. The environmental well-being of elderly
home-dwelling people with VI is analyzed using health-related quality of life
(HRQoL), which is understood as a multidimensional concept (Sintonen, 2001)
that encompasses physical, emotional, and social factors associated with
disability. The aim of this study is to describe the well-being supportive home
environment of elderly people with VI and its relationship with HRQoL. The
knowledge that can be useful in planning interventions to improve the home
environment of elderly individuals with VI and to develop low vision
rehabilitation services to support independent living and active aging within this
group. The research questions addressed in this study are: 1) How do elderly
people with VI evaluate their home environment? 2) Is the perception of the
well-being supportive home environment related to the HRQoL among elderly
people with VI?

Materials and Methods

The study is part of a prospective study of a patient cohort (n=39) comprising
consecutive home-dwelling elderly people aged 65 or above referred to the LVR
services of Oulu University Hospital’s Low Vision Centre (OLVC) because of
VI over the course of one year (May 2016-May 2017). VI was defined according
to the criteria of the World Health Organization (WHO 2003). Informed consent
was given by all participants.

Data were collected during a home visit by the first author six (6) months after the

commencement of each participant’s LVR. The structured well-being
supportive environment instrument (Elo et al., 2011) and the generic 15D
health-related quality of life (HRQoL) instrument (Sintonen 2001) were
included in the interviews. This approach was chosen because the
participants were unable to self-administer the questionnaires due to VI.
One participant withdrew her previously given consent, and another could
not be reached to arrange the home visit, so 37 subjects were interviewed in
total.

The well-being supportive environment instrument used in this study is based on an
instrument development and theory testing process introduced by Elo (2006) to
assess environments that support the well-being of elderly people in northern
regions. The instrument originally consisted of 100 items. A shortened version
of the instrument was used in this study. The abbreviated instrument has 30

items: 9 relating to the physical environment, 12 to the social environment, and
9 to the symbolic environment. Each item is answered using a Likert-type scale
with possible responses ranging from complete agreement to complete
disagreement. The physical environment is evaluated in terms of safety at home,
the pleasance of the physical environment, and the safety of the living
environment. The social environment is analyzed in terms of the pleasance of
the social environment, interpersonal relationships, and ability to get help. The
symbolic environment is analyzed in terms of the respondent’s fears, the natural
environment (nature), the respondent’s mood, and feelings of restrictiveness.

The 15D HRQoL instrument is comprehensive questionnaire covering 15 dimensions of
health: mobility, vision, hearing, breathing, sleeping, eating, speech, excretion,
usual activities, mental function, discomfort and symptoms, depression, distress,
vitality, and sexual activity. For each item, the respondent chooses the ordinal
level that best describes his/her health status with respect to the relevant
dimension. Missing data due to unanswered questions were replaced using a
combined valuation and replacement algorithm developed for the instrument
(Sintonen, 2018). Individuals’ responses to the 15D HRQoL instrument were
used to generate respondent-specific index scores based on a set of utility or
preference weights. These index scores take values from 0 to 1, where 0
corresponds to being dead and 1 to the best possible health.

Data on respondents’ year of birth, gender, marital status, habitation, type of

accommodation, and use of services were also gathered as background variables.
Data on the participants’ ophthalmological status - specifically diagnoses related
to VI and the degree of VI – dates 6 months back as it had been evaluated at the
onset of the LVR process.

IBM SPSS® (version 24.0, SPSS Inc., Chicago, IL, USA) was used to store and analyse
the data. Data were characterized using descriptive statistics including
frequencies and percentages for graded variables and minimum, maximum,
mean, and standard deviation for continuous variables. Differences between
variables were evaluated by cross-referencing and computing correlation
coefficients. Sum variables were formed from the items describing the physical,
social, and symbolic dimensions of the well-being supportive environment. Oneway ANOVA and independent samples t-test were used to measure differences
between groups, with confidence intervals of 95% and a p-value threshold of <
0.05 for significance.

The study was approved by the Northern Ostrobothnia Hospital district and the
Regional Ethics Committee (36/2016). The study was conducted in accordance
with good scientific practice and the statements of the Helsinki Declaration
(Finnish National Board on Research Integrity [TENK], 2012; World Medical
Association [WMA], 2013).

Results

The respondents’ ages ranged from 71 to 94; most of them (59%) were aged 80 to 89
years, and just over a fifth (22%) had reached the age of 90 or above. The mean
age was 84 years (± SD 6.313). Twenty-six (70%) were women. Seventeen
(46%) of the respondents were married and thirteen (35%) were widows.
Twenty-two (60%) lived alone. Different types of residence were evenly
represented: thirteen (35%) lived in a detached house, twelve (32%) in an
apartment, and ten (27%) in a row house. Two of the respondents lived in
sheltered accommodation. The twenty-seven (73%) used some services or
received help to support their daily life, the most common being cleaning service
(38%) following by transport services (32%) and security and home care
services (30%). Background information on the participants is presented in
Table 1.

Retinal diseases including AMD, proliferative diabetic retinopathy, diabetic
maculopathy, macular hole, and central retinal venous occlusion were the most
common diagnoses of primary eye disease, and were responsible for VI in most
cases (n=31). The remaining VIs were due to glaucoma (n=5) or corneal disease
(n=1). According to the WHO classification, most (n=32) of the participants
were moderately visually impaired, a few (4) were severely visually impaired,
and one was deeply visually impaired.

On average, the responses reflected a moderate HRQoL. The mean 15D HRQoL index

score for the participants was 0.758 (± SD 0.086), but there were substantial
individual differences; the worst individual 15D HRQoL index score was 0.609
and the best 0.927. Interestingly, the severity of VI was not significantly related
to the 15D HRQoL index score (p = 0.176). The respondents experienced the
greatest difficulties in the dimension of seeing (mean 0.360) with lesser
difficulties in the dimensions of usual activities (0.600), sexual activity (0.605),
and moving (0.665). The respondents experienced the least difficulties in the
dimensions of eating (0.962) and speech (0.952). The age groups with the
highest (0.790) and lowest (0.71) mean 15D scores were 75-79 years and 70-74
years, respectively. However, there was no significant relationship (p=0.683) or
correlation (r = 0.079) between the age and the HRQoL. Unmarried and single
subjects had a lower mean 15D score (0.712) than married or cohabiting subjects
(0.785, p=0.470). However, people living alone had a slightly higher HRQoL
(0.762) than those living with someone else (0.752, p=0.736). These betweengroup differences were not statistically significant (p=0.470 and p=0.736,
respectively). Subjects living in sheltered homes did not have significantly
(p=0.509) better HRQoL scores than those living in apartments. Having a
garden to care for appeared to be associated with a higher HRQoL (p=0.050).
The relationships between the mean 15D scores and the studied background
variables are presented in Table 1.

A clear majority (33/89%) of participants found their homes to be comfortable and their
physical (28/76%) and social (24/65%) environments to be pleasant, but well
over half (24/65%) somewhat or fully disagreed with the statement that they
have no problems moving around outside their home, and twenty-three (62%)

somewhat or fully agreed that their lives were too heavily restricted to their
home environment. One in three (11/30%) felt that there were not enough
services available where they lived, and a quarter (9/25%) felt that they could
not move safely in their living environment. The vast majority (30/81%) of the
respondents did not experience a need for improvements in their home, but a
quarter (9/25%) felt that they had insufficient lighting in their home to support
their daily activities during both day and night. Over one quarter (10/27%)
reported having insufficient contact with friends and relatives, and around a
quarter (9/24%) found their peer support inadequate. Half (19/51%) of the
respondents felt that changes in their physical condition had limited their social
participation. Descriptive statistics for items relating to the well-being
supportive home environment of the elderly participants and their correlations to
15D HRQoL index scores are presented in Table 2.

The correlations between the 15D HRQoL score and the sum variables relating to the
physical (r = 0.310) and social environment (r = 0.221) were positive, but not
statistically significant (p = 0.066 and p = 0.196, respectively). However, the
need for improvements to home environment to manage better there correlated
statistically significantly with the 15D HRQoL score (r = -0.365, p = 0.028), as
did safe mobility in the living area (r = 0.346 (p = 0.039) and having no
problems moving outside the home (r = 0.411, p = 0.013).

The 15D HRQoL scores correlated statistically significantly with the symbolic
environment sum variable (r = -0.607, p <0.001). Dimensions of the symbolic
environment include fears related to living, the natural environment and mood,

feelings of social restrictiveness, and feelings of general restrictiveness related to
functioning and disability. Living-related fears (r = -0.655, p = <0.001) and
feelings of general restrictiveness related to functioning and disability (r = 0.536, p = 0.001) were statistically significantly related to the HRQoL score.
Perceived HRQoL deteriorated with increasing living-related fears and general
feelings of restrictiveness related to functioning and disability. A detailed
analysis of these items revealed that participants who somewhat or fully agreed
that their weakened physical condition considerably restricted their life
perceived their HRQoL to be significantly worse than those who somewhat or
fully disagreed with this item (p = 0.004). Similarly, those who felt that the
treatment of their illnesses restricted their life considerably perceived their
HRQoL to be worse than those who did not feel so restricted (p = 0.033). Those
who were afraid of falling or other accidents at home (p = 0.011) or moving
outdoors alone (p = 0.001) scored worse than those who somewhat or fully
disagreed with these items.

Discussion

This study was conducted to assess the relationship between HRQoL among elderly
people with VI and their perceptions of the well-being supportive environment.
The elderly respondents generally perceived their home environments to be
comfortable and well-being supportive, but they also perceived their lives to be
restricted to the home environment to some degree, and they considered their VI
to have reduced their ability to maintain social relationships. In addition, outdoor
mobility and running errands were perceived to be challenging.

The “feelings of restrictiveness” dimension considered in this study cannot be
interpreted as being “stuck in place” in the manner described by Leibing et al.
(2016), who use it in reference to a situation where a person with declining
health is confronted with the need to consider moving to another living space to
survive better. An earlier study (Macnaughton et al., 2019) concluded that
people with VI only experience difficulties in mobility indoors if the
environment is unfamiliar. However, perceived difficulties with mobility
outdoors, hobbies, shopping, dining out, and using public transportation
(Macnaughton et al., 2019) burden the visually impaired because they contribute
to social isolation. Slowly, the threshold of the home increases and the disability
causes the individual’s life to be excessively restricted to the home environment.
Previous research has highlighted the ability to engage in various hobbies and
meaningful activities as a significant contributor to well-being among elderly
people (Elo et al., 2011).

It has been suggested that problems with accessibility increase feelings of insecurity
about going outside. This further reduces social interaction and activity in the
form of informal meetings, e.g. in shops and parks. (Schorr & Khalaila, 2018).
This study supports previous findings indicating that inability to access services
and move safely in the living area are clinically significant, and that
encumbering features such as perceived barriers in the outdoor environment
adversely affect the QoL of elderly people. Fear of moving outdoors and unmet
needs for physical activity mediate this association (Rantakokko et al., 2010).

It is also notable that according to Elo et al. (2011), the northern environment poses
unique challenges to elderly people’s outdoor mobility and ability to cope with
everyday life. Snowy and icy winter conditions make it difficult for people with
VI to leave home, particularly if needing to do so alone. Darkness and poor
weather conditions restrict social interaction (Elo et al., 2011), snow and ice
make footpaths slippery, and snow may dazzle in bright weather, lowering
contrasts and endangering orienteering. A third of the respondents somewhat or
fully disagreed that sidewalks and cycling paths in their neighborhood were kept
clean and safe during wintertime. Therefore, the areas they inhabited were not
perceived as being safe to use year round.

There were no statistically significant differences in HRQoL between different age
groups, between respondents of different marital status, or between respondents
living in different types of accommodation. However, having a garden to care
for correlated significantly and positively with the HRQoL. This is consistent
with previous findings that gardening promotes overall health and quality of life

(Wang and MacMillan 2013). There is evidence that marriage or cohabitation
also improve the HRQoL (Schorr & Khalaila, 2018). This could not be
confirmed by the current study; statistically significant relationship was not
found in the small sample though there were a trend in the direction.

The impact of perceived problems related to moving outdoors and fear of falls or
accidents at home and outdoors is supported by previous studies (Macnaughton
et al., 2019). People with VI perceive mobility, both in- and outdoors, as a key
rehabilitation need, so it should be addressed early in the LVR process
(Macnaughton et al., 2019). Brundle et al. (2015) note that it is not ultimately
the environment that causes falls but how a person interacts with it, and
therefore argue that environmental modifications should be accompanied by
behavioral assessments. Behavioral assessments for elderly people with VI
could include mobility training and the use of aids to encourage proactivity and
independence when moving outdoors even though it might feel frightening.
Some individuals may also require external help in moving outdoors and
running errands. Agencies that could provide external help can be for example
friends, relatives, peers, volunteers, home care staff, or a personal assistant.

Bright light is universally considered helpful for people with VI, but there are
individual differences and preferences regarding lighting levels among VI
people (Riazi et al., 2012). Lewis and Torrington (2013) note that daylight and
sunlight are especially important for homebound elderly people with VI because
they can support a sense of connection to the outside world. Many of the elderly
participants in this study felt that they had insufficient lighting, but most of them

did not report a pressing need for improvements in their home. This may be due
to a lack of knowledge about the home lighting adjustments that are available, as
concluded by Riazi et al. (2012) in their study on assistive devices and home
modifications using a similar study population and setting. In Finland,
individuals with a certain degree of VI can get socially funded upgrades to their
home lighting.

The sample was drawn from one of Finland’s five university hospital districts, and it
included individuals from both rural and urban environments. Notably, most of
the participants had other diseases and health issues in addition to VI, which
may have affected their well-being and perceived HRQoL. These issues were
not recorded in this study. We would like to emphasize, that the study sample is
representative of the Finnish registered VI population (Ojamo, 2017). The
respondents were relatively old, reflecting the general demographics of aged
individuals with VI in Finland (Ojamo, 2017) and other western countries
(Bourne et al., 2017). The sample was also representative of the international
population with VI (Bourne et al., 2017) because most of the respondents were
women and the degree of VI was typically moderate. The instruments used in
this study are valid and reliable for assessing environmental well-being and the
HRQoL of elderly people in northern environments. The data were collected
over the course of one year, at six months after the commencement of the
participant’s LVR in each case, and all four seasons were covered. Participants
interviewed during the winter months may have raised the problem of slippery
footpaths and snow-crashing more frequently than those interviewed during the
summer.

The well-being supportive environment instrument has been validated by expert and
panel evaluation, and by both principal component and confirmatory factor
analyses (Elo 2006, Elo et al., 2011, 2013). It was designed to assess the
perceptions of elderly people living in northern regions. The 15D instrument is
recommended by the Washington Panel and it is available in numerous
languages. The validity and reliability are considered to be high. (Sintonen,
2001). It has been used in several studies in Finland and other countries to
investigate the HRQoL of various patient groups in relation to diverse health
problems and diagnoses (Sintonen, 2018).

LVR can encompass a wide range of different interventions. Appropriate accessibility
modifications in homes can meet the needs of the people with functional
limitations and impairments that threaten their survival in the home environment
(Cho et al., 2016). However, the results of this study suggest that interventions
are also needed at the neighborhood level to ensure the safety of elderly people
with VI, and that such interventions can support their well-being, survival at
home, active aging, and aging in place. These findings could be used to improve
LVR processes by addressing key environmental issues and related factors as
perceived by elderly people. They also provide a basis for evaluating the
effectiveness of LVR by planning and implementing intervention studies. There
is a clear need for a robust evidence base to support LVR services and ensure
they can meet future needs. Future interventions and research on the home
environments of elderly people with VI should pay more attention to the social

environment and psychological factors relating to fears of moving rather than
concentrating only on physical aspects and obstacles in the home environment.

Interventions should aim at promoting active aging, independent functioning and
participation in modern digital society through various technologies where both,
in-home and outdoor environments are addressed with holistic approach.
Technology holds the key for future LVR as it can facilitate numerous everyday
tasks, such as reading, writing, communication, navigation and information
retrieval (Markowitz, 2016), and alleviate social isolation and loneliness
(Khosravi et al., 2016). An effective consortium to provide such interventions
could be formed by a mix healthcare professionals, third sector actors and
technology experts not to forget about social work professionals, occupational
therapists and experts in the field of education. Education and training is needed
to ensure skills and competencies of elderly VI people to manage and take full
advantage of various available technologies, mobile applications and digital
services. Peers, neighbours and close ones should be posed to information on VI
and its´ effects on everyday lives of people suffering from it in order to ease
social interaction situations between VI elderly people and their sighted peers.

Remote digital services and a digital self-service society have their downsides. VI
elderly people do not necessarily have to leave their home to run errands, attend
hobbies or meet other people. Modern society may displace older people who do
not have access to help and support, but also empower those who adopt new
technologies and services into their daily lives and to support meaningful lives.
This study supports what Colenbrander and Fletcher (2018) highlight that

fundamentally LVR is about promoting quality of life and optimal functioning in
society. Individual service design is needed to achieve this goal. VI people
themselves can provide valuable information on their surroundings, meaningful
places and interactions regarding their living environment (Leibing et al., 2016)
which raises awareness of emotional and psychosocial aspects of home
environment. This information should be benefited in person-centered LVR
goal-setting and in moving towards “sensory impairment -friendliness” as one
aspect of accessibility in society.

Conclusion

The study’s elderly respondents appeared to be relatively active and they were satisfied
with their home environments. Despite this, their experiences underline the significance
of feelings of restrictiveness, reduced social participation, and the risk of social isolation
resulting from VI, all of which threaten the HRQoL. To address these challenges and to
support active participation of elderly individuals with VI in their environments and
society, it appears necessary to extend the key ambitions and objectives of the LVR
process beyond the four walls of the home.
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