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ABSTRACT

Introduction and purpose Residents in long-term care
exhibit diminishing senses (hearing, sight, taste, smell

or touch). The purpose of this study was to examine the
available literature on the impact of sensory interventions
on the quality of life of residents living in long-term care
settings.

Methods We conducted a mixed-methods scoping
review using Arksey and 0’'Malley’s framework. Seven
databases (Medline (Ovid), PubMed (non-Medline-Ovid),
CINAHL (EBSCO), Embase (Qvid), Ageline, PsycINFO

(Qvid), Cochrane Central Register of Controlled Trials

until 1 December 2020) were searched. Two reviewers
independently screened the studies for sensory
interventions using a two-step process. Eligible studies
underwent data extraction and results were synthesised
descriptively.

Results We screened 5551 titles and abstracts. A total of
52 articles met our inclusion criteria. Some interventions
involved only one sense: hearing (n=3), sight (n=12),
smell (n=4) and touch (n=15). Other interventions involved
multiple senses (n=18). We grouped the interventions

into 16 categories (music programmes, environmental
white noise, bright light interventions, visual stimulations,
olfactory stimulations, massages, therapeutic touch, tactile
stimulations, physical activity plus night-time programmes,
pet therapies, various stimuli interventions, Snoezelen
rooms, motor and multisensory based strategies, Namaste
care, environmental modifications and expressive touch
activities).

Conclusion This preliminary review summarised some of
the available sensory interventions that will help inform a
series of future systematic reviews on each of the specific
interventions. The evidence-based knowledge for sensory
interventions will also inform a future audit programme for
assessing the presence of sensory interventions in long-
term care.

INTRODUCTION

Our population is ageing. According to new
data from the UN, by 2050, one in six people
worldwide will be over age 65, up from 1 in
11 in 2020.! In Europe and North America,
by 2050, one in four people will be 65 or
over, and the number of people 80 and older
worldwide is projected to triple by 2050, from
148 million to 426 million."

.28 Melissa Demery-Varin,' Danielle Cho-Young,’

Strengths and limitations of this study

» We considered a wide range of sensory interven-
tions published in the literature.

» Only studies that specifically mentioned at least one
of the five senses were included.

» The screening and data extraction were performed
in duplicate.

» We could have missed evidence of possible inter-
ventions because the authors did not specifically
mention one of the senses.

As people age, their senses (hearing, sight,
taste, smell and touch) decline.?® Previous
research has associated sensory loss with
decreased quality of life in older adults.*™"
As the population gets older, many more
people will be living in long-term care
communities. These sensory impairments are
not always considered in the design of these
environments.

Many studies have investigated methods
of modifying the physical environment to
create a more enriching sensory environ-
ment for older adults living in long-term
care settings. Such interventions have
included: adequate lighting,'* appropriate
environmental temperatures,” removal of
unpleasant noises,'” presence of pleasant
sounds (music)17 and installation of multi-
sensory environments including sensory
gardens or Snoezelen rooms.'® Other studies
have focused on sensory interventions such
as: physical contact,'”™ animal therapy,”
aromatherapy and essential oils,”* ® and
nutrition.***

Although, research on older adults and
sensory decline exists, this is the first review
that focuses on the relationship between
sensory interventions and the quality of life
of residents living in long-term care settings.
To our knowledge, no reviews to date have
critically analysed the impact of sensory inter-
ventions on the quality of life of older adults
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living in long-term care. This study aimed to examine the
available literature on the impact of sensory interven-
tions on the quality of life of residents living in long-term
care settings. Specific objectives were: (1) to summarise
the current knowledge of sensory interventions on the
quality of life of residents living in long-term care and
(2) to assess the impact of these sensory interventions on
quality of life and/or individual concepts of quality of life
of residents.

METHODS

Research design and methodology

We followed the five-stage process by Arksey and
O’Malley™ for conducting this scoping review: (1) iden-
tify a research question, (2) identify studies relevant to
the research question, (3) review and select a subset of
studies for inclusion in the final review, (4) chart the
information and data for the selected studies and (5)
collate, summarise, and present the results. We also
adhered to the Preferred Reporting Items for Systematic
Reviews, Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) reporting guideline.® The PRISMA-ScR
checklist is available in online supplemental table S1.

Patient and public involvement
No patients involved.

Deviations from the protocol

Originally, we had planned to conduct a mixed-methods
systematic review and had published our methods in a
protocol.”” However, given the broad nature of the topic
and our findings, we decided to first conduct a scoping
review that will then guide a future series of focused
systematic reviews on each of the sensory interventions
identified in this scoping review.

Identify a research question

Our research question for the scoping review was: What
is known from the existing literature about the impact of
sensory interventions on the quality of life of residents
living in long-term care settings?

Identify studies relevant to the research question
The search strategy was devised in consultation with a
specialist health sciences librarian (JS), and a second
health sciences librarian peer reviewed the search strat-
egies using the Peer Review for Electronic Search Strat-
egies.”® The following databases were searched from
inceptionto 1 December 2020: Medline (Ovid), PubMed
(non Medline-Ovid), CINAHL (EBSCO), Embase (Ovid),
Ageline, PsycINFO (Ovid) and the Cochrane Central
Register of Controlled Trials. The search strategy used
in the MEDLINE database is available in online supple-
mental table S2. No restrictions were applied to language,
publication type or year.

Inclusion and exclusion criteria were applied to all
studies, enabling a transparent and focused selection of
articles of interest.

We included:

1. Studies with older adult residents living in long-term
care settings. We adapted the definition of ‘older per-
son’ depending on the settings where the studies were
conducted. For example, the WHO’s definition for
‘older people’ in Africa is 60 years of age or older.””
Long-term care settings were defined as: ‘domestic-
styled environment[s] that provides 24-hour function-
al support and care for persons who require assistance
with activities of daily living and who often have com-
plex health needs and increased vulnerability’.(**, P
183)

2. Studies focused on any of the five senses (sight, hear-
ing, taste, touch and smell) implemented by an organ-
isation. Interventions had to be implemented at the
facility or unit level and had to include at a minimum
one of the five senses. Examples of such interventions
include but are not limited to auditory stimulation
(used to enhance mood, promote relaxation and cog-
nition), pet therapy (used to reduce agitation and
provide social stimulation, particularly in older people
with dementia) and modification of the physical lay-
out of the environment (allowing residents to see and
smell food as it is being prepared).

3. Studies focused on the following outcomes: health-
related quality of life or any of the six individual com-
ponents of quality of life (mental health, energy/
fatigue, emotional well-being, bodily pain, social func-
tioning and satisfaction). Health-related quality of life
was defined as ‘a multidimensional concept that in-
cludes domains related to physical, mental, emotional
and social functioning. It goes beyond direct measures
of population health, life expectancy, and causes of
death, and focuses on the impact health status has on
quality of life’.(*, P1) The individual components of
quality of life were based on the 36-Item Short Form
Survey (V.1.0).*

4. Randomised and non-randomised studies, controlled
before-and-after studies, retrospective or prospective
cohort studies, mixed-methods studies and qualitative
studies (that included an intervention).

We excluded:

1. Studies combining long-term care and non long-term
care populations (eg, acute care, community-dwelling
elders) where outcomes were not reported separately
by population.

2. Review and select a subset of studies for inclusion in
the final review:

All records were exported into Covidence (an online
systematic review software)*! for removal of duplicates
and reference management. We used a two-step process
to screen the results of the literature search as follows: (1)
title and abstract screening and (2) full-text screening.
Screening was performed independently by reviewers
(DCY, MD-V and MC). Another reviewer (CB) was
consulted in the case of inclusion and exclusion conflicts.
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Figure 1
term care.

Chart the information and data for the selected studies

Two reviewers (MD-V and DC-Y) independently extracted
data from each study using a standardised data abstrac-
tion form. Data included: study characteristics (year of
publication, authors, country), study objectives, study
design, target population, sample size, description of the
practice, outcome measures and study results. Authors
of the studies were contacted to request missing or addi-
tional data where required and were given 30 days to
respond.

Collate, summarise and present the results

The data extracted from the eligible studies were grouped
by intervention type and analysed according to each of
the senses (hearing, sight, taste, touch, smell). Studies
that included more than one sense were aggregated and
analysed separately. Due to the wide range of sensory
interventions found in the included studies, the results
are presented descriptively.

T
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PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses. LTC, long-

RESULTS

Study selection

Results of the search strategy were documented within
the PRISMA flow diagram (figure 1). We obtained 10 878
records from our searches. After removal of duplicates,
5551 records were screened for inclusion. Application of
the inclusion criteria to titles and abstracts resulted in the
exclusion of 5238 records. We retrieved 313 full-text arti-
cles; following application of inclusion criteria to full-text
articles, we retained 52 studies'®2° #2241 254290 (gee table 1).
Excluded full-text articles (n=261), and reasons for exclu-
sion are found in online supplemental table S3.

Characteristics of the included studies

Twenty-three (44.2%) of the 52 articles were conducted in
the USA (20, 24, 45, 46, 49, 54, 57, 61, 62, 65, 66, 68/69,
71,74-77,79, 84-87, 90), four (7.7%) in Australia,'® 2%
three (5.8%) in Turkey,60 27 two (3.8%) in ]apan,50 59
two (3.8%) in Canada,®®” two (3.8%) in the Netherlands
[53, 88/89], two (3.8%) in Belgium,” * two (3.8%)
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in Germany” " and one (1.9%) each in England,*
Irelamd,47 UK,48 Denmark,51 Switzerland,52 Sweden,56
Chinal,58 Korea,64 Portugal,78 Ireland,81 Spain82 and
Iran.* A variety of study designs were used including:
randomised controlled trials (RCTs) (n=19) (20, 47,
53, 57, 59-63, 65, 67, 71-74, 82, 83, 86, 88/89), non-
controlled before and after (n=13),22 2442155564 75 78-80 85
cross-over (n=8),2 4648515438 7787 || 1 BOTS (n=3),49 52 70
cross-sectional (n=3),° %% case series (n=2),%" % mixed
methods (n=2) (18, 68/69), controlled before-and-after
(n=1)*® and grounded theory (n=1).%* A total of 32
studies (61.5%) reported the inclusion of participants
with cognitive impairment. The study characteristics are
found in table 1.

Sensory interventions

Overall, 34 interventions (n=34) targeted only one sense:
hearing (n=3), sight (n=12), smell (n=4) and touch
(n=15). Eighteen studies (n=18) used a combination of
at least two of the senses. No interventions were found
specifically addressing taste; however, four interventions
involved multiple senses and included taste (n=4). The
interventions were grouped into 16 categories (music
programmes, environmental white noise, bright light
interventions, visual stimulations, olfactory stimulations,
massages, therapeutic touch, tactile stimulations, phys-
ical activity plus nighttime programmes, pet therapies,
various stimuli interventions, Snoezelen rooms, motor
and multisensory-based strategies, Namaste care, environ-
mental modifications and expressive touch activities) (see
details in table 1).

Outcome measures by senses

The outcome measures were grouped into categories
(overall quality of life, is one category and the individual
components of quality of life are represented in six cate-
gories: mental health, energy/fatigue, emotional well-
being, bodily pain, social functioning and satisfaction).
Results of the outcomes measures by senses are presented
below.

Hearing

Three studies looked at the sense of hearing and used
different interventions. One study** found that their
radio programme intervention using the Quality of

Life-Alzheimer’s disease significantly improved quality
of life for long-term care residents (n=72) (p-value not
reported). Their intervention also showed improvement
on mental health (mood) (p value and magnitude not
reported). The other two studies showed significant
improvement in emotional well-being (see details in
table 2).

Sight

A total of 12 studies looked at the sense of sight and
focused on bright light interventions. Of the 12, six
(50%) studies showed a significant improvement in
mental health, and two of those studies also showed
a significant improvement in energy/fatigue, and
emotional well-being. One other studies showed a
significant results in emotional well-being (see details
in table 3).

Smell

Four studies looked at the sense of smell and focused on
olfactory stimulation with lavender. Two studies showed
significant results (p=0.04, p<0.0001), while the other
two study showed non-significant results for emotional
well-being and mental health, respectively. See details in
table 4.

Touch

A total of 15 studies looked at the sense of touch and
used a variety of interventions. Eight (53%) studies
implemented therapeutic touch, with five studies
showing significant improvement, one study showing
mixed results for emotional well-being, one showing
non-significant improvement in overall quality of
life and one showing non-significant improvement in
energy/fatigue. Another four (27%) studies imple-
mented a massage intervention with mixed results.
Only one study implemented physical touch, showing
a significant results in emotional well-being (p<0.0001),
whereas two other studies implemented a tactile stim-
ulation and a pet therapy intervention respectively,
but their findings were non-significant (see details in
table 5).

Table 2 Interventions for the sense of hearing (n=3)
Outcomes
Mental Emotional
Interventions N health  well-being Direction and magnitude of effect
Environmental ‘white noise’* 13 = S Emotional well-being (agitation): —, p<0.001, magnitude not
reported
Relaxing music during meals®® 29 - S Emotional well-being (agitation): -, F, ., = 8.52; p<0.0001
Radio/music programme** 72 NS = Quality of Life-Alzheimer’s disease: +, p value and magnitude

not reported
Mental health (depression): NS

NS, not significant.
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Outcomes

Energy/

Interventions N Mental health fatigue

Bright light 46 S S
interventions*®

Bright light 80 NS NS
interventions*®

Emotional |
well-being Direction and magnitude of effect

S Energy/fatigue (sleep quality): +, F1, 40=14.37;
p<0.001
Mental health (depression): —, F1, 40=4.47;
p=0.04
Emotional well-being (agitation): —, F1, 40=6.19;
p=0.02

Overall quality of life measure using MDS-ADL:
F1, 40=1.41; p=0.24 NS

- Energy/fatigue (sleep): NS

Mental health (mood): NS

Bright light 6 -
intervention®

Mixed

- Energy/fatigue (sleep): Not reported

Bright light 89 NS NS
interventions®?

NS Quiality of Life for Severe Dementia scale: NS

Mental health (pleasure): NS
Emotional well-being (agitation): NS
Energy/fatigue (sleep): NS

Bright light 10 S -
intervention®*

- Mental health (depression): +, p<0.01,

magnitude not reported

Visual stimulation 40 S -

with pictures
(works of art)®®

- Mental health (happy): +, p=0.0001, magnitude

not reported

MDS-ADL, Minimum Data Set Activities of Daily Living; NS, not significant.

Multiple senses

A total of 18 studies looked at multiple senses and used
a variety of interventions including a physical activity
combined with a nighttime intervention programme
(n=1), a massage intervention (n=1), various stimuli
interventions (n=2), motor and multisensory-based strat-
egies (n=4), Snoezelen rooms (n=3), Namaste care (n=2),

expressive physical touch (in combination with talking)
(n=1), pet therapy (n=3) and environmental modifica-
tions (n=1). For the four studies implementing motor
and multisensory-based strategies, three showed signif-
icant results. For the three studies implementing Snoe-
zelen rooms, and the three studies implementing pet
therapy, all showed mixed results (see details in table 6).
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Table 4 Interventions for the sense of smell (n=4)

Outcomes

Mental Emotional
Interventions N health well-being Direction and magnitude of effect
Olfactory stimulation with lavender®* 7 - NS Emotional well-being (agitation): NS

Olfactory stimulation with lavender”” 58 NS -
Olfactory stimulation with lavender®® 70 - S

Olfactory stimulation with lavender® 145 - S

Mental health (depression): NS

Emotional well-being (agitation): —, p<0.001, magnitude
not reported

Emotional well-being (agitation): —, p=0.04, magnitude
not reported

NS, not significant.

DISCUSSION

Key findings

In this scoping review, we identified 52 primary studies
exploring the relationship between sensory interventions
and the quality of life of residents living in long-term
care settings. Four studies (44, 46, 52, 68/69) assessed
an overall quality of life measure and 48 studies (n=48)
examined individual components of quality of life.

We found that there were many interventions that
relate to the five senses. We grouped these interventions
into 16 categories as follows: music programmes, environ-
mental white noise, bright light interventions, visual stim-
ulations, olfactory stimulations, massages, therapeutic
touch, tactile stimulations, physical activity plus night-
time programmes, pet therapies, various stimuli interven-
tions, Snoezelen rooms, motor and multisensory based
strategies, Namaste care, environmental modifications
and expressive touch activities. These categories will be
helpful to inform the design of a future series of system-
atic reviews related to the five senses.

In our current scoping review, we identified some
promising interventions that showed improvement in
one of the quality of life components based on the senses:
(1) Hearing: One study implemented a radio/music
programme intervention that showed improvement in
overall quality of life,** two other studies implementing
white noise® and relaxing music during meals,” both
showed improvement in emotional well-being, (2) Sight:
6 out of 12 (50%) studies showed an improvement in
mental health® ** %% 5% and two of these studies also
showed an improvementin energy/fatigue and emotional
well—being,45 15 (3) Smell: Two out of four studies showed
a significant improvement in emotional well-being,”® ™
(4) Touch: 5 of 15 studies (33%) implementing a thera-
peutic touch intervention showed a significant improve-
ment in emotional well—being,22 60 67 7173 () Taste: No
interventions were found to address taste specifically.
Furthermore, a total of 18 studies examined multiple
senses. Of these studies, four studies implemented motor
and multisensory-based strategies, three showing signifi-
cant results,” % three studies implemented Snoezelen
rooms (18, 82, 88/89) and three studies implemented
pet therapy,” % 7 all showing mixed results. Overall, the

studies were of poor quality demonstrating the need for
further, more robust research in this area.

Strengths and limitations

Despite the rigorous methods used in this review, there
were limitations. First, there was a major limitation in
the search strategy. Only studies that mentioned one of
the five senses specifically were identified in the search.
This was done to increase the sensitivity and specificity of
the search; however, the results may not be reflective of
all interventions that are designed to impact the senses.
For example, pet therapy, or massage therapy were not
included as terms in the search strategy. Second, we only
searched a few databases, and as such, this review may not
contain all the work completed on this topic. Third, since
this was a scoping review, the reference lists of included
articles as well as grey literature were not hand-searched.
Finally, in the analysis, we used a vote counting approach
to synthesise the data. Vote counting has its limitations
as it does not take into account the difference in weights
given to each study and it does not take into account
estimates of the effect size.”’ Thus, a series of systematic
reviews for all the sensory interventions identified could
be conducted to further explore these areas.

Comparison with previous research
Although previous studies have looked at sensory decline
and decreased quality of life,4_13 and at interventions
related to the senses,' "™ this is the first review specifically
looking at sensory interventions for older adults with a
general decline of the senses living in long-term care.
Previous work in hospital settings by Maria
Ugolini et al”® support the importance of incorporating
the five senses in the care of patients. Their proposed
model identified the important role that the physical
environment has on the healing process of patients and
the need for improvement actions focused on the sensory
perception of their patients. Similarly, a narrative review
by Iyendo et af”® of 195 studies also acknowledged the
importance of the physical hospital environment and
its impact on wellness. The authors reported that a calm
well-designed hospital interior with natural lighting,
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Outcomes
Mental Energy/ Emotional
Interventions N health Fatigue well-being Pain Satisfaction

Direction and magnitude of effect

Massage®' 19 NS - - -

Massage®® 59 - - S S

- Mental health (mood): NS

- Emotional well-being (anxiety): +, p value not
reported, magnitude not reported
Pain: —, p value not reported, magnitude not
reported

Therapeutic 60 - - S S
touch®®

- Bodily pain (comfort levels):
+, X2=107.00, p=0.001
Emotional well-being (anxiety): -, X?=97.171,
p<0.05

Therapeutic 105 - - S -

touch®”

- Emotional well-being (anxiety): +, p=0.001,
magnitude not reported

Therapeutic 57 - - S -
touch”'

- Emotional well-being (behavioural symptoms):
-, p=0.033, magnitude not reported

Therapeutic 30 - - S S
touch and hand
massage’®

Bodily pain (comfort levels):

+, p<0.05, magnitude not reported
Emotional well-being (anxiety): -, p<0.05,
magnitude not reported

Pet therapy”® 17

Mental health (pleasure): +, p<0.01, magnitude
not reported

Social functioning (Non-verbal behaviour and
verbal communication) : NS

Emotional well-being (agitation)

(behavioural symptoms): NS

NS, not significant.

landscaped gardens and colourful art can reduce stressful
conditions and creates a better healing environment.
Overall, research findings acknowledge the impor-
tance of the environment on supporting residents with
sensory impairments to perform safely their activities of
daily living. A scoping review”’* of 51 studies in long-term
care settings identified key barriers to managing two of
the five senses, hearing and vision losses (ie, lack of staff

knowledge, poor management of assistive aids, unsuitable
environment) and the need to implement best practices.
They identified six themes including knowledge, assis-
tive devices, screening tools, external organisations, the
environment and cognition. Yet, the implementation of
sensory interventions require time and cost to long-term
care organisations, which may create some challenges in
their broad uptake. Specific guidelines are needed for
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Outcomes

Interventions Mental Energy/ Emotional Social
(senses) health Fatigue well-being functioning Satisfaction Direction and magnitude of effect

Physical activity 29 - S S - - Energy/fatigue (sleep): +, p=0.045,
program +night- magnitude not reported

time programme Emotional well-being (agitation): +,
intervention”™ p=0.009, magnitude not reported

Various stimuli 65 S - S - - Mental health (depression): —, p=0.008
interventions® Emotional well-being (agitation): -,
p<0.001

Motor and 40 S - S S S Mental health (depression): -, p<0.049,
multisensory magnitude not reported

based strategies Emotional well-being: +, p<0.001,
(Plush animals)™® magnitude not reported

(behavioural symptoms)

Social functioning (social behaviours):
+, p<0.006, magnitude not reported
Satisfaction (life satisfaction/self-
actualisation): +, p<0.030, magnitude
not reported

Motor and 15 - - S - - Emotional well-being (behavioural
multisensory symptoms): —, p, magnitude not
based strategies®™ reported

Snoezelen 26 NS - Mixed - - Mental health (depression): NS

rooms® Emotional well-being (agitation): +,
p=0.023, magnitude not reported
(behavioural symptoms): NS

Namaste Care®! 9 NS - NS - - Mental health (depression): NS
Emotional well-being (agitation): NS
Emotional well-being (behavioural
symptoms): NS

Continued

—t
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Table 6 Continued

Outcomes

Interventions Mental Energy/ Emotional Social

(senses) N health Fatigue  well-being functioning Satisfaction Direction and magnitude of effect

Namaste Care® 86 NS - NS - - Mental health (depression): NS
Emotional well-being (agitation): NS
(behavioural symptoms): NS

Expressive 24 S - - - S Mental health (depression): —, t=—3.07,

physical touch (in p=0.005

combination with Satisfaction (life satisfaction/self-

talking)®® actualisation): +, p<0.004, magnitude
not reported

Pet therapy’® 33 - - - S - Social functioning (social behaviours):
+, p<0.01, magnitude not reported

Pet therapy®* 4 - - - - - The four themes were: (1) humanness
(the human component) (2)
anticipation and continuity (3) ability
to facilitate reminiscence: (4) social
aspects.

Pet therapy®’ 18 - - - NS - Social functioning (eye contact and
vocalisations): NS

Environmental 19 NS - S - - Mental health (depression): NS

modifications”®

Emotional well-being (agitation): -,
p=0.039, magnitude not reported
Emotional well-being (behavioural
symptoms): —, p<0.026, magnitude
not reported

NS, not significant.

designing long-term care homes to support residents with
sensory losses, and specifically to improve the quality of
life of residents living in long-term care settings.

CONCLUSION

Understanding sensory interventions in long-term care
settings remains a relatively new research topic, and
there is a paucity of literature that investigates all five
senses. This scoping review summarised some of the
available sensory interventions, that will help inform a
series of future systematic reviews on each of the specific
interventions.

The scoping review findings will inform the develop-
ment of the preliminary content of an audit tool for
long-term care organisations to use in assessing their
sensory environment and in determining the relation-
ship between sensory interventions and the quality of life
of their residents. These results are relevant for policy
makers, decision-makers, clinicians and residents/fami-
lies in long-term care settings.
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