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Abstract

Background: In the general population, sensory impairments increase markedly with age in adults over 60 years of
age. We estimated the prevalence of hearing loss only (HL), vision loss only (VL), and a combined impairment (i.e., dual
sensory loss or DSL) in Canadians receiving home care (HC) or long-term care (LTC).

Methods: Annual cross-sectional analyses were conducted using data collected with one of two interRAl assess-
ments, one used for the HC setting (n = 2,667,199), and one for LTC (n = 1,538,691). Items in the assessments were
used to measure three mutually exclusive outcomes: prevalence of VL only, HL only, or DSL. Trends over time for each
outcome were examined using the Cochran-Armitage trend test. A negative binomial model was used to quantify the
trends over time for each outcome while adjusting for age, sex and province.

Results: In HC, there was a significant trend in the rate for all three outcomes (p < 0.001), with a small increase
(roughly 1%) each year. In HC, HL was the most prevalent sensory loss, with a rate of roughly 25% to 29%, while in LTC,
DSL was the most prevalent impairment, at roughly 25% across multiple years of data. In both settings, roughly 60%
of the sample was female. Males in both HC and LTC had a higher prevalence of HL compared to females, but the dif-
ferences were very small (no more than 2% in any given year). The prevalence of HL differed by province after adjust-
ing for year, age and sex. Compared to Ontario, Yukon Territory had a 26% higher rate of HL in HC (relative rate [RR] =
1.26; 95% confidence interval [CI]:1.11, 1.43), but LTC residents in Newfoundland and Labrador had a significantly lower
rate of HL (RR: 0.57; Cl: 0.43, 0.76).When combined, approximately 60% of LTC residents, or HC clients, had at least one
sensory impairment.

Conclusions: Sensory impairments are highly prevalent in both HC and LTC, with small sex-related differences and
some variation across Canadian provinces. The interRAl assessments provide clinicians with valuable information to
inform care planning and can also be used to estimate the prevalence of these impairments in specific population
sub-groups.
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Background

Sensory impairments are known risk factors for a multi-
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other non-genetic risk factor [2, 3]. HL, in the absence
of cognitive challenges, is associated with a faster time
to admission in LTC (i.e., residential care provided in a
nursing home/LTC facility) versus the presence of both
HL and cognitive impairment [4]. Individuals who expe-
rience a deterioration in their hearing are more likely,
than those without these changes, to have a caregiver
who is distressed [5]. Individuals with a HL or a vision
loss (VL) are at increased risk for difficulties with activi-
ties of daily living (ADLs; e.g., eating, bathing, dressing)
and instrumental ADLs (IADLs; e.g., using the telephone,
managing finances) [6-10]. VL is also associated with
reduced social participation [11, 12]. Among individu-
als with both VL and HL, or dual sensory loss (DSL),
social participation is even more restricted, and is asso-
ciated with social exclusion and poor quality of life [13,
14]. In addition, older recipients of home care, who live
with both DSL and cognitive challenges, are more likely
to have reduced social engagement and communication
challenges, when compared to individuals who had only
sensory losses or only cognitive impairment [1]. In Can-
ada, home care refers to publicly-funded in-home ser-
vices from professionals such as nurses, personal support
workers, physiotherapists, and occupational therapists.
Despite the importance of these sensory impairments to
everyday functioning and independence, some evidence
suggests that they are under-detected and/or under-
treated [15-17].

VL, HL and DSL are all associated with communication
difficulties as well as psychological (depression, demen-
tia), physical (falls) and social outcomes (social isolation,
loneliness). Sensory impairments are highly prevalent
among older adults (60 +), increase with age [18], and
are expected to increase over time, mainly due to popula-
tion aging [18—20] and an absolute increase in population
size.

In a 2020 analysis of data on the Global Burden of Dis-
ease Injuries and Risk Factors [21] conducted to deter-
mine need for rehabilitation, sensory impairments were
identified as the second greatest area of need after mus-
culoskeletal disorders. The World Health Organization
also suggests that the greatest burden of disability, among
those aged 60 + , results from sensory impairments [18].
In Canada, three studies have estimated prevalence of
sensory impairments using data from the Canadian Lon-
gitudinal Study on Aging (CLSA). The CLSA represents a
prospective cohort of roughly 50,000 community-dwell-
ing adults aged 45-85 at baseline. VL was defined as best
corrected visual acuity of worse than 20/40 in the better
eye (0.301 logMAR), with the participant wearing pre-
scribed glasses or contact lenses. At least moderate HL,
in the better ear, was defined as > 40 dB HL pure tone
average. The prevalence of HL among those 55 and older
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is estimated to be 25%, and somewhat higher, at approxi-
mately 65%, among those aged 70 + , with rates increas-
ing with age [22]. The prevalence of VL is roughly 6%
[23], with an estimated incidence rate of 4% over three
years, [24] while DSL prevalence is estimated to be 6%
[22]. It is also recognized that DSL tends to increase with
age [25], and is often higher among LTC residents [26].

There is limited Canadian research exploring preva-
lence rates of sensory impairments in HC and in LTC
settings across provinces and territories. One cross-
sectional study, using interRAI data from Ontario only,
reported a HL prevalence of 9%, VL at 4%, and DSL at
19% among HC recipients [1]. In the same study, the
estimated prevalence of HL and VL, in LTC facilities,
were both 2% and DSL was 28%. In a similar European
cross-sectional study, which also used interRAI assess-
ment data, roughly two-thirds of all LTC/nursing home
residents had a single sensory loss, and one-third expe-
rienced DSL [27]. Data from surveys, such as the CLSA
provide valuable insight into community-dwelling adults,
however, they cannot tell us about those receiving HC,
who are known to be more impaired in their cogni-
tive and physical functioning [1, 28-31], as compared
to those living in the community [32, 33]. Older adults
receiving HC and LTC are also under-represented in
health services research in Canada, leaving an important
gap in the literature.

Given the significant effects of sensory losses on func-
tion, well-being, and communication, and some of the
current gaps in the literature, it is vital to understand the
prevalence of these sensory issues in HC and LTC to bet-
ter inform screening, interventions, and care planning.
In this study, we used existing interRAI data to report
on prevalence rates with a focus on HC clients and LTC
residents in multiple parts of Canada. The organization
known as interRAI is an international not-for-profit
group of researchers, clinicians, and policy makers from
roughly 35 countries. Its mandate is to develop and test
standardized assessments to be used with frail and vul-
nerable populations. Instruments have been developed
for a wide range of health and social service settings and
have been designed to act as an integrated suite to allow
for data sharing between settings [34]. Evidence from
New Zealand suggests that the interRAI Home Care
assessment identified more unmet needs than their exist-
ing comprehensive geriatric assessment [35].

The interRAI HC instrument is being used in 20 +
countries around the world. It is a standardized clinical
assessment used by HC clinicians in care planning and
in making decisions regarding placement in LTC. This
assessment is used routinely for all long-stay HC cli-
ents expected to receive at least 60 days of care [36]. The
assessment is primarily used for clinical decision-making
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and includes roughly 300 items covering domains such as
communication and sensory status, cognition, psychoso-
cial well-being, informal and formal support services and
physical functioning. Trained care coordinators (typically
registered nurses) complete the assessment by speaking
with the individual and their informal care providers, and
the assessment can be supplemented with information
from other health providers (e.g., primary care physi-
cians) and from clinical records, as needed. The informal
caregivers receive no training in regard to completing the
assessment.

The main goal of this work was to report on the prev-
alence of HL, VL and DSL in both HC and LTC across
Canada and over time. A secondary goal was to explore
how these rates varied by age, sex, and province. Explor-
ing differences due to sex is important given existing
evidence that it can affect the prevalence of all of these
sensory impairments [16, 22, 37-39], as well as the fact
that sex may be a consideration when developing inter-
ventions and care planning.

Methods

Study design

This was a retrospective cross-sectional study of second-
ary data collected across most provinces and one terri-
tory in Canada. Data were collected using the Resident
Assessment Instrument for Home Care (RAI-HC) and
the Minimum Data Set 2.0 (MDS 2.0), in LTC. The RAI-
HC is used across all regions of Ontario, Newfoundland
and Labrador and Yukon Territory, and is used in some
parts of British Columbia, Alberta, and Manitoba [40].
The assessment is completed every six to 12 months
following admission to the HC program, or following a
change in clinical status [41].

Similarly, the MDS 2.0 is a standardized assessment
completed for LTC residents in multiple regions, includ-
ing province-wide implementation in Ontario, Yukon
Territory, and Newfoundland and Labrador. It is also
used in some areas of Nova Scotia, Manitoba, Alberta,
Saskatchewan, and British Columbia. The majority of
items in these two assessments (for HC and LTC) are
either very similar or identical in both the wording of the
items and the response options. For both assessments,
the data are routinely submitted to the Canadian Insti-
tute for Health Information (CIHI) who store and man-
age the data. CIHI is responsible for stripping the data of
all identifiers before sharing the data with the University
of Waterloo, through a data sharing agreement between
CIHI and interRAI The data are then stored on a secure
server, at the University of Waterloo, and are available
to authorized Canadian interRAI Fellows, students, and
researchers.
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Home care sample

All RAI-HC assessments completed between 2008 and
2019 were included (n = 2,667,199), representing the
most recent information available. In every year, an indi-
vidual entered the study (as part of the denominator) if
they completed at least one RAI-HC assessment in that
year. If an individual had more than one assessment in a
given year, the assessment where a sensory impairment
was present was used for analysis. For example, if an
individual had two assessments in 2008 and in their first
assessment no sensory impairments were present, but a
HL was present in their second assessment of that year,
then the assessment where the HL was present was used
for analysis. Alternatively, if an individual did not have a
sensory impairment, or the sensory impairment was the
same across all assessments completed in a year, then the
first assessment for each individual was used.

LTC Sample

Similarly, all MDS 2.0 assessments completed between
2010 and 2018 were included (# = 1,538,691), represent-
ing the most recent information available. The same pro-
cedures were used, as described for the HC sample, to
identify the individuals to be included in the analysis. In
LTC, data were available as early as 2005; however, it was
decided that only assessments starting in 2010 would be
included, thereby capturing data with larger sample sizes
from seven provinces (of the 10 Canadian provinces and
three territories). Data before 2010 were only available
for three provinces (Ontario, British Columbia, Nova
Scotia), with low sample sizes. Data from Nova Scotia
were not included in our analyses because they were not
collected consistently over time. For example, out of the
seven LTC homes in Nova Scotia that submitted data in
2010, only one of those homes continued to report data
throughout the entire eight-year period.

Sensory measures

The RAI-HC and MDS 2.0 assess vision and hearing
in the same manner. The presence of a HL was identi-
fied by a single item on the assessment that scores cor-
rected hearing ability (i.e., with the use of hearing aids
or other devices) from zero (no impairment) to three
(highly impaired). A score of one or higher was used to
indicate the presence of a HL. In any given year, if an
individual experienced only HL across all their assess-
ments in that year, then they were considered to have
experienced HL only. Similarly, corrected VL was identi-
fied by a single item on the assessment that scores vis-
ual ability from zero (no impairment) to four (severely
impaired). Again, a score of one or higher indicated VL,
and this cohort included only those with a VL and not
HL. The hearing and vision items have good test-retest
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reliability (hearing: kappa = 0.83; vision: kappa = 0.85)
[42] and correlate well with performance-based meas-
ures of vision and hearing, in a sample of 200 older adults
attending rehabilitation centres [43]. DSL was assessed
using the Deafblind Severity Index, which uses the two
items on the interRAI assessment that measure hearing
and vision to identify individuals with at least minimal
losses in both senses [42]. This resulted in three mutu-
ally-exclusive outcome measures, namely, VL only, HL
only, and DSL.

Other measures

For each of the three outcomes, the analysis was stratified
by age. Age (in years) was categorized into four groups,
namely 18-64, 65-74, 75—84 years and 85 + . Although
the majority of both HC clients (85.4%) and LTC resi-
dents (93.3%) were over 65 years of age, we kept any
individual over 18 years of age in our analysis since we
were interested in how trends in sensory impairments
change over time for all adults in these two settings. We
also stratified the three outcomes by sex (coded as male/
female on the assessment).

Analysis

We first examined demographic characteristics (age, sex,
province) at three time points, namely, 2008, 2012, and
2017 in the HC sample, to determine how the distribu-
tion of these characteristics may have changed over time.
Even though the data contained assessments completed
as recently as 2019, the data from 2017 were used for this
comparison because this was the last year in which full
data were available for all six provinces. Likewise, in the
LTC sample, we examined the same three demographic
characteristics in 2010, 2014, and 2018. The dataset
included assessments up to 2019, but the data from 2018
were used because this was the last year in which the data
were fully available across all seven provinces.

Trends over time were examined for each outcome
(prevalence of HL only, VL only and DSL) using all of
the existing data, with the Cochran-Armitage trend test.
This tests assesses whether or not a series of proportions
varies linearly over time [44, 45]. Poisson regression was
initially used to explore each of the three outcomes over
time while adjusting for age, sex and province. There was
an indication that we had over dispersion in our data
(deviance values > 1.0), so a negative binomial regres-
sion model was implemented to account for this. In this
model, the rate is calculated as the count of individuals
experiencing the outcome divided by person-years of
observation. The assumption was that individuals who
have an assessment, within a given year, contribute a full
12 months of observation to the denominator, which rep-
resents total person-years. The parameter estimate for
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year provides the slope of the rate over time (i.e., change
per year). A two-tailed alpha level of 0.05 was used for
all statistical analyses, which were completed using SAS
software version 9.4 [46].

All methods were carried out in accordance with the
Tri-Council Policy Statement on the Ethical Conduct
for Research Involving Humans. The project represents
secondary analysis of anonymized data. The research
team is not involved in data collection and consent pro-
cedures are carried out by the clinical assessors follow-
ing the respective local guidelines in their home province
or territory. This project was reviewed and approved by
the Research Ethics Board at Wilfrid Laurier University
(REB #: 6504) and they waived the need of informed con-
sent to participate. The study followed the STrengthening
the Reporting of OBservational studies in Epidemiology
(STROBE) guidelines [47].

Results

Key Findings in Home Care

Across the 11 years of data, each unique individual could
only have one assessment for a given year, which rep-
resented a total of 2,667,199 assessments. When com-
paring across the three years (2008, 2012, 2017), there
was an increase in the proportion who were aged 85 +
(32.2% vs. 37.9% vs. 40.2%), more than half of the sample
were female, and the majority of individuals were from

Table 1 Comparison of age, sex and province distributions in
the home care population in 2008 (initial year), 2012 (midpoint
year), and 2017 (last year)

2008 2012 2017
(n=172,967) (n=236,078) (n=297,491)
% (n)
Age (years)
18-64 16.8 (29,143) 14.9 (35,133) .0 (41,694)
65-74 14.9 (25,850) 14.2 (33,570) 3(45432)
75-84 36.0 (62,223) 33.0(77,905) 30.5 (90,7000
85+ 322 (55,741) 37.9(89,470) 40.2 (119,665)
Sex
Male 34.1 (59,046) 35.7 (84,288) 37.7 (112,054)
Female 659(113,921)  643(151,790) 62.3(185437)
Province®
British Columbia 7.4 (12,861) 13.9(32,728) 12.5(37,173)
Alberta n/a 8.1(19,171) 13.2(39,108)
Manitoba 6.5(11,183) 4.6(10,863) 1.2 (3,429)
Ontario 86.0 (148,810)  73.3(173,133) 70.1 (208,518)
Newfoundland  n/a n/a 3.0(8,979)
& Labrador
Yukon Territory 0.1 (113) 0.1 (183) 0.1 (284)

2 Provincial/territorial level data are not available across all years
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Fig. 1 Hearing, vision and dual sensory loss (DSL) trends over time (all p-values < 0.001) in home care

Ontario (Table 1). There was a significant trend over time
for all three outcomes (p < 0.001), based on the Cochran-
Armitage trend test, without adjusting for any covari-
ates. The direction of the slopes for year were all positive.
However, the absolute values were extremely small, indi-
cating a slight increase in the rate of no more than 1% per
year across all three outcomes. HL was the most preva-
lent sensory loss, with a rate ranging from roughly 25%
to 29%. DSL was the next highest, ranging from 14.8%
to 21.2%, and finally, VL was roughly 12% to 14%. When
looking across all three outcomes, 60% of home care cli-
ents experienced at least one of the three sensory impair-
ments (Fig. 1).

Among those with HL, age was significant in the nega-
tive binomial model (parameter estimate for slope: 0.016;
p < 0.0005) after adjusting for the other covariates. When
HL was further stratified by specific age group, a statis-
tically significant trend over time was found for the two
youngest age groups (p < 0.0001), the oldest age group (p
= 0.045), but not for the 75-84 group (p = 0.2). HL was

most prevalent in the oldest age group (mean rate over
time: 36.9%), and the least prevalent in the youngest age
group (mean rate: 8.4%; Fig. 2).

Age was not significant, among those with VL, in
the negative binomial model (slope:-0.0198; p = 0.35).
VL was most prevalent in the 18—64 group (mean rate:
18.7%) and least prevalent in the oldest age group (mean
rate: 9.6%; Fig. 3). Finally, among those with DSL, age was
significant in the negative binomial model (slope: 0.0585;
p = 0.02), with a slope indicating a roughly 6% increase
per year. The rate of DSL was highest in the 85 + group at
22.6% (Fig. 4).

Among females, all three outcomes had significant
trends over time based on the Cochran-Armitage test (p
< 0.0001 in all three cases), and these findings were the
same among males. In addition, males consistently had
a higher prevalence of HL compared to females, with
an absolute difference at each point in time of roughly
5%. Conversely, females had a slightly higher prevalence
of VL compared to males, with a difference of 1-3% for
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each year of data reported. The prevalence of DSL was
nearly identical for males and females (see Figs. 1s, 2s and
3s in Additional file 1).

In the negative binomial regression models, there were
notable differences between geographic regions. For
example, after adjusting for year, age and sex, individuals
in Yukon Territory (compared to Ontario) had a roughly
26% increased rate of HL (relative rate [RR] = 1.26; 95%
confidence interval [CI]:1.11, 1.43). In contrast to this,
individuals in Yukon Territory had a 33% reduced rate of
having VL (RR: 0.67; CI: 0.56, 0.8). The other factors (age,
sex and year) had a minimal influence on the rates in the
multivariable regression models (Table 2).

Key Findings in LTC

Across the eight years of data, each unique individual
could only have one assessment for a given year, which
represented a total of 1,538,691 assessments. When com-
paring the three reference years (2010, 2014, 2018), the

majority of residents were 85 + , nearly 70% were female
and most were from Ontario (Table 3).

When analyzing all eight years of data, there was a sig-
nificant trend over time for all three outcomes (p < 0.05).
The slopes for both VL (-0.0028) and DSL (-0.0044) were
negative, and represented a 0.3% to 0.4% decrease in the
rate per year. HL, on the other hand, had a small but pos-
itive slope (0.0054). DSL was the most prevalent impair-
ment, with a rate of roughly 25% across the eight years of
data. VL was next highest, with a rate of approximately
22%, and HL was lowest, with a prevalence of around
15%. When combined, 61% of LTC residents had at least
one sensory impairment (Fig. 5).

Among LTC residents with HL, age was not signifi-
cant in the negative binomial model (parameter estimate
for slope: 0.012; p = 0.79), after adjusting for the other
covariates. When HL was stratified by age group, the
actual rates were very stable over time across all groups
(Fig. 6). Among those with VL, age was not significant in
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Table 2 Trends over time (in years) in home care after adjusting for age, province and sex from the negative binomial regression

models?
Hearing Loss p-value Vision Loss p-value Dual Sensory Loss p-value
Adjusted RR Adjusted RR (95% Cl) Adjusted RR (95% Cl)
(95% Cl)
Year 1.01 (1.00, 1.01) 0.13 1.01(1.00, 1.01) 0.12 1.01(1.00, 102) 0.06
Province (reference = ON)
Alberta 1.06 (0.99, 1.14) 0.09 0.85(0.78,0.92) < 0.0001 0.75(0.67,0.83) <0.0001
British Columbia 1.14(1.02,1.26) 0.02 0.88(0.78,0.99) 0.03 0.85(0.73,0.99) 0.03
Manitoba 1.03(0.97,1.09) 0.35 0.81(0.76,0.87) < 0.0001 0.63 (0.58,0.69) < 0.0001
Newfoundland & Labrador 0.91 (0.86,0.98) 0.01 1.12(1.04,1.20) 0.003 0.92(0.83,1.01) 0.07
Yukon Territory 126 (1.11,143) 0.0005 0.67 (0.56, 0.80) < 0.0001 0.95(0.79, 1.14) 0.62
Age (in years) 1.02 (0.98, 1.05) 0.38 0.98 (0.94,1.02) 035 1.06 (1.01,1.12) 0.02
Male 1.00 (0.99, 1.01) 041 1.00 (0.99, 1.01) 0.77 1.00 (0.98, 1.02) 0.83

2RR relative rate, C/ confidence interval

Table 3 Comparison of age, sex and province distributions in
the LTC population in 2008 (initial year), 2012 (midpoint year),
and 2017 (last year)

2010 2014 2018
(n=138,913) (n=155,434) (n=163,585)
% (n)
Age (years)
18-64 6.5(9,011) 6.7 (10,465) 6.8 (11,151)
65-74 9.7 (13,470) 10.5 (16,380) 11.6(19,016)
75-84 31.7 (44,007) 28.7 (44,575) 27.5(45,057)
85+ 52.1(72,425) 54.1(84,014) 54.0(88,361)
Sex
Male 30.8(42,778)  324(50,382)  33.7(55,139)
Female 69.2 (96,135) 67.6(105,052) 66.3(108,446)
Province
British Columbia 17.8 (24,695) 18.4 (28,605) 18.4 (30,020)
Alberta 114 (15,884) 11.0(17,107) 11.1(18,149)
Manitoba 45(6,313) 4.2 (6,586) 4.1 (6.619)
Saskatchewan n/a 3.6 (5,595) 5.5(9,045)
Ontario 658(91,416)  61.1(94,885)  58.9(96,410)
Newfoundland & 0.3 (455) 1.5 (2,249) 1.9(3,115)
Labrador
Yukon Territory 0.1 (150) 0.1 (165) 0.1 (227)

the model (slope = -0.0665; p = 0.24). Among the vari-
ous age groups, the two youngest groups had the high-
est prevalence of VL, ranging from 24.6% to 26.1%, while
the oldest age group (85 +) had a rate of 18—-20% (Fig. 7).
Similarly, among those with DSL, age was not signifi-
cant in the model (slope = 0.0343; p = 0.47). The oldest
age group (85 +) had the highest prevalence by age, at
roughly 33% (Fig. 8).

There were very similar prevalence rates over time
when the sensory impairments were stratified by sex.
Similar to HC, males in LTC had a slightly higher prev-
alence of HL, but the differences were very small at no
more than 2% for each year. As was seen in HC, females
had a slightly higher prevalence of VL than males. The
rates of DSL were nearly identical when stratified by sex
(see Additional file 1, Figs. 4s, 5s and 6s).

As was seen in the home care sample, the negative
binomial models also showed some significant associa-
tions between province and sensory impairment rates.
For example, Newfoundland and Labrador stands out as
residents in that province had a significantly lower rate, as
compared to Ontario, of experiencing HL (RR: 0.57; CL:
0.43, 0.76), even after adjusting for age, sex and year. Res-
idents in Yukon Territory had a 56% lower rate of expe-
riencing VL compared to those in Ontario (RR: 0.44; CL:
0.21, 0.92). There was also a 43% reduction in the rate of
experiencing DSL among those from Newfoundland and
Labrador compared to Ontario (RR: 0.57; CI: 0.42, 0.78).
In all three multivariable regression models, age, sex and
year were not significant (Table 4).

Discussion

Sensory impairments are highly prevalent among both
HC recipients and LTC residents from various parts of
Canada, but have remained quite stable over time. HL
was the most prevalent issue in home care, affecting
roughly one-quarter of individuals, whereas DSL was
highest in LTC at 25%. Of particular interest is the fact
that 60% of individuals, in either setting, had at least one
of these sensory challenges. The high prevalence of these
sensory impairments in is line with the Global Burden
of Disease studies, in which sensory impairment was the
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second highest cause of years lived with disability globally
in high-income countries [48]. To our knowledge, this is
the first paper to report on the prevalence of these rates
using interRAI data from multiple regions of Canada.

Hearing loss (HL)
In the home care sample, the prevalence of HL (25-29%)
is in line with previous research using RAI-HC data in

Ontario[4, 49] and with data from the CLSA among
community-dwelling adults aged 45-86 at baseline [22].
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Table 4 Trends over time (in years) in LTC after adjusting for age, province and sex from the negative binomial regression models

HL RR (95% CI) p-value VL RR (95% Cl) p-value DSL RR (95% CI) p-value
Year 1.01 (0.98, 1.03) 0.69 1.00 (0.96, 1.03) 087 1.00 (0.97,1.02) 0.76
Province (reference = Ontario)
Alberta 0.75(0.58,0.97) 0.03 1.05 (0.75, 1.45) 0.79 1.34(1.01,1.77) 0.04
British Columbia 0.90(0.72,1.12) 036 1.04 (0.78, 1.38) 0.80 (O 79,1.27) 098
Manitoba 01 (0.82, 1.24) 092 1.17(0.91,1.52) 0.23 1(0.96, 1.51) 0.10
Newfoundland & Labrador 0.57 (043, 0. 76) <0.0001 1.02 (0.71, 1.45) 0.94 0.57 (O 42,0.78) 0.0004
Saskatchewan 1.16(0.90, 1.51) 0.25 0.74(0.53,1.04) 0.08 0.94 ( ,1.25) 0.70
Yukon Territory 1.54(0.85, 2. 80) 0.16 044 (0.21,0.92) 0.03 (O 70,2.51) 0.39
Age 1.01(0.93,1.10) 0.79 0.94 (0.84, 1.05) 0.24 (O 94,1.14) 047
Male 1.01 (0.96, 1.06) 0.65 1.00 (0.94, 1.07) 0.98 02 (0.97, 1.08) 042

Likewise, the prevalence of HL in LTC (15%) is compa-
rable to a study in Japan [50] and another in Europe [27].
However, these prevalence rates in LTC are likely under-
estimated given that HL is under-detected in this setting,
possibly in up to 50% of residents [17]. HL was consist-
ently higher among males in our study, in both HC and
LTC, which is supported in other literature [16, 22, 37,
38], and is often attributed to their increased exposure
to occupational noise [51]. Age is a known risk factor for
HL [52, 53], and we found the highest prevalence among
those aged 85 + , in both settings. We also observed, in
the HC sample only, an increased rate in Yukon Territory
as compared to Ontario. Understanding the differences
between provinces was a secondary objective of our
research. As such, we did not undertake any further anal-
yses to understand how characteristics between prov-
inces might explain some of these differences. However,

these type of analyses would be of interest to our team in
future studies.

Vision Loss (VL)
In our home care sample, the prevalence of VL (approxi-
mately 12%) was lower than that reported for HC clients
in 12 European countries, also based on RAI-HC data.
Their rates ranged from 20% (Norway) to 55% (France),
using a similar definition of VL [10]. The lower preva-
lence in our study is likely due to the European study’s
exclusion of those under 65. In contrast, our estimate was
slightly higher than that based on data from the CLSA (at
6%), which used behavioral measures of sensory impair-
ments [23]. This is likely due to the fact that the use of
different measures of VL and HL can lead to different
prevalence estimates [54].

Among the LTC residents in our sample, 22% expe-
rienced some degree of VL, nearly identical to that
reported by Yamada et al. in eight European countries,
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which also used interRAI data [27]. Unlike HL, the
prevalence of VL, in our study, was actually highest in
the youngest age group (18-64), in both HC and LTC.
This is likely due to the fact that the three outcomes
were mutually exclusive. Since older adults are more
likely to have HL as well as VL as they age, they would
populate the DSL group in our sample. As a result,
the decline in we see in VL is likely explained by the
increasing rate of DSL with age. We found only one
study comparing the prevalence of VL across Canada
[23], which reported higher rates of VL in four prov-
inces (Alberta, British Columbia, Newfoundland and
Labrador, Nova Scotia), as compared to Ontario. Our
analysis also showed that Newfoundland and Lab-
rador had higher rates than Ontario, in the HC sam-
ple, but no other region showed this difference. We
found nearly identical rates of VL in both home care
and LTC, among females, in line with previous studies
[23, 55]. VL is important to identify and correct given
its link to adverse outcomes such as mortality [9, 56],
reduced independence in activities of daily living [9,
12], difficulty with mobility [57], and reduced social
participation [11, 12]. It should be noted that previous
studies on the prevalence of VL or HL do not always
exclude individuals with DSL. As a result, some of the
discrepancies we see in the literature are related to the
fact that those with DSL are not assigned to a unique
category, as was done in the current project.

Dual Sensory Loss (DSL)
The proportion of individuals with DSL in our HC sam-
ple (15%-21%) was nearly identical to that comparing HC
clients in Canada, the US, Finland and Belgium (ranging
from 13-25%), which also used a similar definition and
RAI-HC data [26]. As anticipated, our rate was slightly
higher than that based on survey data among those aged
50 + in multiple European countries (prevalence of 6%)
[58]. This was expected given the older age of our sample.
The prevalence of DSL in our LTC sample was very simi-
lar to that in other European countries [27] and in one
study in Japan [50]. Not only was the rate of DSL high in
our analysis, but it increased with age, in both settings, in
line with other research [25, 26, 59]. However, we found
very little difference in the prevalence of DSL between
males and females, similar to other data in community-
dwelling older adults [22] and those in HC or LTC [26].
DSL is considered a unique disability whereby indi-
viduals cannot accommodate for the loss in one sense
by using the other sense [60]. Like single sensory
impairments, it is also important to identify individu-
als with this impairment since it profoundly influences
individuals’ abilities to gather information about their
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surroundings and is associated with impaired mobility
[61], as well as impaired communication function and
social isolation [62].

The current study utilized a very large sample size with
data from multiple provinces and one territory. This work
addresses an important gap in the existing home care lit-
erature, where nearly half of all previous studies in Can-
ada were based on data from Ontario only [63]. There
are several limitations, however, that should be noted.
For example, the assessment of vision and hearing on the
interRAI instruments are considered subjective measures
of functional vision and hearing. The assessment is com-
pleted by trained professionals and involves a combina-
tion of self-report and the assessed level of impairment
as judged by the individual assessor. The assessor can
include information from informal care providers and
standard medical tests, when they are available. Although
the assessment is not an objective measure, the vision
and hearing items correlate well with performance-based
measures of vision and hearing [43]. The data here rep-
resent multiple provinces and Yukon Territory. However,
use of the assessment varies by province, and therefore
the rates are only generalizable to those regions using the
particular interRAI assessment.

Conclusions

The prevalence of sensory impairments is high among
older Canadians receiving HC or living in a LTC facil-
ity. Screening for sensory impairments is an integral
part of a comprehensive geriatric assessment [64].
Detecting these impairments provides an opportunity
to reduce their risk on subsequent negative outcomes,
such as cognitive impairment [4], and caregiver distress
[5]. The onset of new sensory impairments is roughly
a year among HC clients and LTC residents in Canada
[65]. There is therefore an important window of oppor-
tunity for clinicians working in these two settings to
screen for these impairments and implement strate-
gies to mitigate their influence. These strategies could
include a referral to audiology, optometry or speech-
language pathology for further assessment and inter-
vention. Screening and early treatment would serve to
maximize the person’s ability to function using their
residual vision and hearing.

The same holds true for family caregivers. Screening
and early identification of sensory challenges, within
the HC setting, provide an ideal opportunity for HC
clinicians to intervene as soon as the impairments are
recognized. Through individualized care planning, HC
clinicians can make referrals to other sensory reha-
bilitation specialists to enable the client to receive tai-
lored interventions, thereby remaining as independent
as possible. This can then have a very positive effect on



Guthrie et al. BMC Geriatrics (2022) 22:944

informal caregivers and could reduce their risk of car-
egiver distress.

Ideally, screening protocols should minimize assess-
ment burden for health care providers and should exam-
ine vision and hearing function at the same time [66]. The
interRAI assessments fulfill this need since they are rou-
tinely used in multiple parts of Canada and provide real-
time information about sensory impairments without the
need for additional assessment tools. As we have demon-
strated, the interRAI data can be useful, at a population
level, to estimate the prevalence of sensory challenges.
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