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Abstract (294 words)

Introduction: Hearing and vision loss amongst long-term care (LTC) residents with dementia

frequently goes unnoticed and untreated. Despite negative consequences for these residents,

©CoO~NOUITA,WNPE

10 there is little information available about their sensory abilities, and care assessments and
practices seldom take these abilities or accessibility needs into account. Without adequate
knowledge regarding such sensory loss, it is difficult for LTC staff to determine the level of an
individual’s residual basic competence for communication and independent functioning. In this
17 first phase of a larger study, we will conduct a scoping review to identify the assessment
19 measures used in research and clinically that test hearing and vision in adults aged over 65
21 years with dementia, aiming to: 1) provide an overview of the use of hearing and vision
23 assessmentsin older adults with dementia; and 2) evaluate the sensibility of these

25 assessments.

Methods and analysis: This scoping review will be conducted using the framework by Arksey
and O’Malley (2005) with methodological enhancements from Levac et al. (2010), Armstrong et
31 al. (2011), Daudt et al. (2013), and Colguhoun et al. (2014). We will conduct electronic database
33 searches in CENTRAL, CINAHL, Embase, MEDLINE, and PsycINFO, as well as a web and

35 interview-based grey literature search for new and existing hearing and vision assessments
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37 used in research and by clinical professionals in the field. Abstracts will be independently

39 reviewed twice for acceptance based on agreed eligibility criteria by a multidisciplinary team.

Ethics and dissemination: This review will inform health professionals working with this
growing population. With the review findings, we aim to develop a tool kit and an algorithmic
45 process to select the most appropriate hearing and vision screening assessments for LTC
47 residents with dementia that will facilitate accurate testing and can inform care planning,

49 thereby improving residents’ quality of life.
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Strengths and limitations of this study

This scoping review takes a rigorous and systematic approach to a broad research question
that brings together two traditionally standalone areas of research and clinical practice to
answer the critical issue of how to most effectively assess both hearing and vision abilities in
older adults with dementia, residing in a long-term care setting.

The scoping team will also consolidate its expertise in areas of vision, hearing, cognition,
gerontology and communication, which complement each other in further enhancing the
development of a systematic team approach and interpreting a wide range of research
data.

We are using several data sources to comprehensively answer a clearly defined, yet broad
research question. We will include all published literature with original research data from
electronic databases and online search engines, in any language, and within any setting that
has measured hearing and/or vision in older adults with any form of dementia, whether for
research or clinical purposes. In addition, we will enhance these search results with
information obtained from relevant healthcare professionals through environmental scan
interviews; thus yielding a more comprehensive scope of applicable findings for both
researchers and practitioners alike.

This review will describe the psychometric properties of assessments found in the literature
and those used in the field, and evaluate the acceptance and feasibility of their use with this
population by providing a sensibility appraisal.

However, a limitation of this scoping review may lie in the possibly very large scale of its
findings, and, for reasons of feasibility, we may not be able to provide a more in-depth

guality analysis of the individual studies reported therein.
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4 INTRODUCTION =
5 =
? Dementia affects a person’s ability to understand and express information (Kim & Bayles, E
g 2007), such that these individuals may not be able to understand explanations, follow %
o
ig directions, or correctly interpret interpersonal communication. These problems have profound v o
S b5
12 implications for effective interactions in long-term care (LTC) facilities, with a prevalence of 58% 2 B
13 T @
14 dementia amongst residents in this setting (Seitz et al., 2010), and increasing incidence rates of E c;r
15 =
16 this disease in a rapidly aging population (Prince et al., 2015; Alzheimer Society of Canada - ASC, § %
17 s 2
18 2012). When residents cannot articulate their needs or cannot be understood because of their =) §
19 . _ -9
20 dementia, they frequently become frustrated or agitated. Furthermore, LTC staff may a3 E
S o©
g; underestimate the prevalence of sensory loss and its effects on communication, as well as E &
o
— ]
gi mislabelling the causes for associated communication breakdown (Burnip & Erber, 1997). SN
25 Al
nn<g
26 The challenges of the resulting communication difficulties in residents with dementia sa
o 225
28 are compounded by hearing and vision problems that are commonly present as people age 8% o
29 o059
30 (Pichora-Fuller et al., 2013). Hearing loss is the most widespread disability in older adults gccé
31 =59
32 (Canadian Hearing Society, 2013) and the third most prevalent chronic condition (Yueh et al., %%5
33 Qs
34 2003), estimated in up to 50% of adults aged over 65 years (Cruickshanks et al. 1998). Vision ﬁg;
3®
gg impairment (low vision with visual acuity < 20/70) is reported in 18% of individuals aged 70 §j@§
=] e
Q- =
g; years or over (Crews & Campbell, 2004). The prevalence of such sensory loss amongst adults > 3
— B.
Zg with dementia has been shown to be higher than in those who are cognitively intact (Uhlmann 2 E
2
j; et al.,, 1989; Uhlmann et al., 1991), with hearing loss alone recorded in more than 90% of @ §
o S
5 o
43 cognitively impaired patients (Gold et al., 1996). Research has demonstrated an increased risk o =
44 5 o
45 of cognitive impairment and an accelerated cognitive decline in those with hearing impairment; 5 2
46 ~ S
47 however, the underlying mechanisms of this association are unestablished, with suggestions of § i
48 g
49 a possibly attributable common neuropathological origin, effects of social isolation, or cognitive > §
Q o
50 _ , )
51 load caused by hearing loss (Lin et al., 2013). & i
52 E
gj This evidence suggests significant increases in the prevalence of, and association ®
v}
gg between sensory and cognitive decline in a population of older adults (above 65 years) that is %
(@]
g; rapidly increasing (Ortman et al., 2014; Statistics Canada, 2012). Unsurprisingly, the incidence %
E:
28 5 o
[oX
i
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of sensory impairment is higher in the LTC setting, with approximately 80% of LTC residents
experiencing at minimum mild hearing loss and approximately 50% having a moderate to
severe impairment (Weinstein, 2000; Garahan et al.,, 1992; and Schow & Nerbonne, 1980).
Visual impairment is twice as high in LTC as amongst the general population of the same age,
with a reported prevalence of between 30% - 57% (Yamada et al., 2014; Owsley et al., 2007;
Tielsch et al., 1995; and Woodruff & Pack, 1980); and, ultimately, hearing and/or vision loss
found in two thirds of residents and dual sensory loss affecting one third of LTC residents

(Yamada et al., 2014).

For accumulative reasons, there is a pressing need to further investigate the relationship
between these interacting comorbidities, as well as the most appropriate interventions and
rehabilitative treatments by employing a comprehensive interdisciplinary, collaborative
approach (O’Malley, 2013; Swenor et al., 2013). We will adopt this approach in our search for
sensitive hearing and vision screening tools that appropriately identify sensory impairment as

the first step in this rehabilitation process.

Pilot Project in Training Resident Centered Communication

In a recent pilot project funded by the Alzheimer Society of Canada (ASC), our research
team investigated the effects of enhancing interactions between staff and LTC residents
through training in a Resident Centered Communication Intervention, RCCI (McGilton et al., in
preparation). RCCl involved individualised resident communication plans by a Speech-Language
Pathologist (SLP), the development of reflective focus groups, dementia care workshops, and
support systems for care providers. In order to address concerns raised in the literature and by
LTC staff, sensory assessments, as well as linguistic and cognitive testing, was undertaken to
better understand each resident’s current linguistic and cognitive abilities from the outset
(Dupuis et al., 2015; Wittich et al., 2014; Weinstein & Arnsel, 1986). Two major problems were
identified:

1) Usual screening in LTC Facilities: Only residents who are flagged by staff or family
members as possibly having sensory problems are assessed by the relevant specialist. At

other times, identification of sensory problems may arise through the standardised resident

6
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2 9
3 @
4 assessment (known as the MDS 2.0), which includes items on hearing and vision, and is i
5 ®
6 completed at admission, quarterly, and with a change in the clinical status of the resident g
[

7 . . . =2
8 (www.interRAl.org). Nonetheless, these assessments rely heavily on observation and &
>

@

20 reporting, are not comprehensive, and have been shown to be frequently inadequate in o
vl 2]

g identifying those in need of specialist referral (Swanson et al., 2009). = §
Q

ﬁ, 2) Standard test procedures: The tests used to supplement information about hearing and e 8
o O

15 vision acquired from patient records have been validated in a non-cognitively impaired E g
16 T
17 population. There are no equivalent vision screening tests designed specifically for persons E 2
18 Eg =
19 with dementia in LTC facilities, and no best practice protocols for audiological examination = 2
21 of this population (Reed, 2012). Not surprisingly, in our pilot study, there was limited s '§
22 2 o
23 success in administering standardised tests (e.g., audiogram assessment and Functional (g« I%
24 . o . - . c ©
o5 Linguistic Communication Inventory- FLCI), as residents often had difficulty following §r3n‘5
26 285
instructions. RS

27 ==
28 g3?2
29 538
32 Although previous literature reviews have been carried out in the area of dual sensory loss, 55_9%
259

32 reporting on its frequency and effects on functionality (Schneider et al., 2011), comorbidities S%E
33 s =
34 and impact on older adults above 65 years (Heine & Browning, 2015), as well as the sensory %gg
35 g.mz
36 impact on dementia care (Behrman et al., 2014), vision related quality of life in residents with =83
37 Q- =
33 dementia (Bédard et al., 2015), and hearing loss with cognitive impairment (Pichora-Fuller et > 13:
39 S o
40 al., 2013; Gallacher, 2004), a comprehensive review of hearing and vision assessments and their %; E
S o

j; clinical utility in this growing population is not yet available. Therefore, this scoping review aims 2 3
2 3

ji to address the need for adaptable and standardised assessments by identifying suitable and ; 3
3 o

jg validated hearing and vision screening assessments for persons with dementia that can be used ) ;
® 3

4; in LTC residencies. The main objective of our larger study is to address the reported problems % ®
4 3 m
49 of identifying adults in LTC facilities who are in need of referral to a hearing or vision specialist S §
50 o o
51 for second level assessment, and thereby enable more specialised care and treatment for ° 32
52 a
53 hearing and vision loss in this vulnerable population, which in turn will serve to promote their §
54 . . . w
55 participation, engagement and improve quality of care. 5
56 8
59 2
60 7 5
o
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Methods and analysis

1. Methodology:

Our scoping team of reviewers will be multidisciplinary in composition, covering professional
fields of nursing, audiology, optometry, cognitive and perceptual psychology, clinical
neuropsychology, and speech-language pathology. Consistent with the broad scope of our
areas of interest, we will adopt the methodological framework set out by Arksey and O’Malley
(2005) to seek in-depth results from all relevant literature, including the following prescribed

stages in our review process:

1) Identifying the research question

2) Identifying relevant studies

3) Study selection

4) Charting the data

5) Collating, summarising and reporting the results

6) Consultation exercise.

We will further adhere to the methodological enhancements based on previously published
scoping reviews by providing transparency, reproducibility and utility with the presentation of
this protocol (Armstrong et al., 2011), adhering to consistency in labelling and definition of
scoping terms (Colquhoun et al., 2014), maintaining a broad search strategy with clearly
defined concepts and their continuous refinement (Levac et al., 2010), using multidisciplinary
expertise and group consultation within the scoping team to inform and guide the definition of
the search criteria and clinical applicability of data for extraction (Daudt et al., 2013; Levac et
al., 2010), and by allowing for post-hoc development of inclusion/exclusion criteria and data
synthesis in terms of the value yielded by qualitative or quantitative analysis of results
(Armstrong et al., 2011). We will also conduct interviews with frontline practitioners and LTC
staff to add more information, meaning and applicability to our search results. Finally, we will
provide a summary of the current research activity and possible clinical implications of the

evidence to further clinical research, practice and policy (Levac et al., 2010).

8
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Encompassing the fields of hearing and vision, we bring together two standalone concepts
using established guidelines (Moher et al., 2015: Preferred Reporting Items for Systematic

review and Meta-Analysis Protocols - PRISMA-P; Colquhoun et al., 2014) to form the research

©CoOoO~NOUTA,WNPE

qguestion: Which hearing and vision screening assessments and practices are effective in
identifying hearing and vision impairments in older adults with dementia? Our aims are to: 1)
13 provide an overview of the use of hearing and/or vision screening assessments in persons with
15 dementia; and 2) evaluate the sensibility of these assessments. Sensibility will be defined as the
17 feasibility and acceptability of an instrument in a specified assessment context (Yeung et al.,
19 2015). Finally, our scoping results will then be reported in partitioned reviews dedicated to: a)

21 hearing; b) vision; and c) dual sensory assessment.
2. Search Methods:

26 In order to investigate the extent of assessment literature available and to identify any gaps in
28 research and clinical practice, we are defining screening assessments as objective tests and
30 instruments appropriate for use in the preliminary evaluation of hearing thresholds and/or
32 visual acuity. These screening instruments are not necessarily used for the diagnosis of a
34 hearing or vision problem, but rather a reliable, valid and sensitive tool for detecting when

36 further evaluation is warranted by a hearing or vision specialist (The American Speech-
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38 Language-Hearing Association - ASHA, 2016). A broad definition of screening methods will be
adopted that include paper-based tests, as well as technologies involving software solutions in
the form of apps for mobile devices, and higher-tech devices such as portable ophthalmic or

43 audiometric equipment.

46 Electronic database searches will be conducted in CENTRAL, CINAHL, Embase, MEDLINE, and
48 PsycINFO by an Information Specialist at the Toronto Rehabilitation Institute-University Health

50 Network. This will be augmented by web-based grey literature and test searches using Google

'salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

52 Scholar and Opengrey, and the instrumental database for Health and Psychosocial Instruments
(HAPI). Trialed key search terms appropriate to each database will be used, with more narrow

definitions of the following terms utilised in the grey literature search:

60 9
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e Hearing Tests, or (hearing or audito* or audiolog*) adj2 (test* or screen* or assess* or
eval*)

e Vision Tests, or (vision or visual or sight) adj2 (test* or screen* or assess* or eval*)

e Hearing Disorders/di [Diagnosis]

e Vision Disorders/di [Diagnosis]

e Deaf-Blind Disorders/di, or ("dual sensor*" adj2 (test* or screen* or assess* or eval*))

e Persons with Hearing Impairments

e Visually Impaired

e Long-Term Care, Nursing Homes, Homes for the Aged, old age home*, aged care facilit*

e Dementia, Delirium, Amnestic, Cognitive Disorders, Neurodegenerative Diseases,
(dement* or Alzheimer*), (degenerative adj2 neurologic adj2 (disorder* or disease*),
(neurodegenerative adj2 (disorder® or disease*)

e Aged or elder or elderly or geriatric or older or senescent

The publication years will be limited to between 1995 and 2015, without any language
restrictions applied, to capture the full variation of possible tests being used. Search results will
be filtered with removal of duplicates. Both peer reviewed and non-peer reviewed publications
will be considered, including quantitative and qualitative research articles, assessment and
treatment studies, as well as conference proceedings and academic dissertations that involve

the reporting of original data.

Further to the grey literature search of online databases, information on available
assessments and published research will also be gathered through interviews with frontline LTC
staff and experts in optometry and audiology, and used to identify assessment methods
currently employed in the field, ultimately enriching the scoping results. Ten optometrists and
audiologists, along with a convenience sample of twenty frontline nursing staff working in LTC
with residents who have dementia, and who are responsible for completing the MDS 2.0,
(including sensory screening items), will be invited to participate in these interviews. These
professionals will be interviewed by a member of the research team and asked about: 1) their

experiences of working with persons who have dementia, as well as hearing and vision loss; 2)

10
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4 how they identify which residents have sensory impairments; 3) ways in which sensory i
5 ®
6 assessments could be improved; and 4) which key elements should be included in a screening -
c
7 . . . . . =2
8 assessment package. This will also mark the first step in continuous engagement and &
>
@
(‘io consultation with hearing and vision specialists throughout this study (Levac et al., 2010). o
vl 72}
11 S 5
12 3 =
13 g2 3
14 o ©
15 3. Study selection 5 %
16 S 3
17 = g
18 Consistent with recommendations by Levac et al. (2010), the selection of studies: 1) will involve g §
19 : . > - I
20 searching the literature, refining the search strategy based on the scope of the initial results 3 B
s b
g; and judged feasibility of reviewing all articles for study inclusion; 2) will require the scoping E §
— >
gi team to convene by teleconference at the beginning of this process to discuss decisions SN
[
nwme
gg surrounding study inclusion and exclusion, for a second time after a trial run of the search ? §<5
oo
27 strategy for possible refinement of procedures, and after all reviews have been completed for 23 E
28 a3,
o
29 discussion of the full process; and 3) will employ at least two reviewers to independently read ) 3;
30 e
31 and rate each abstract for possible inclusion, with final arbitration by a third reviewer if §§§
32 a=a
33 consensus is not reached. §§ S
34 : o : : : 533
35 The resulting studies will be screened by this team of reviewers based on the title and 3 Wi
36 ERCE
37 abstract, with two reviewers appraising each article to ensure the following inclusion criteria a- =
> 3
38 are met: = 5
39 g 3
22 1) Human participants diagnosed with a form of dementia > o
«
Q 3
jé 2) The use of hearing and/or vision assessments 5 3
3
m ~
44 3) Participants with a mean or median age of 65 years or older R
45 5 o
46 4) Original data from cross-sectional, longitudinal, observational, interventional or case studies % S
47 o ©
48 5) Can be judged based an available abstract :gT i
49 . . S B
50 6) Publication is not a duplicate 5 o
m —
51 . )
52 7) Published between January 1995 and November 2015 %
>
v}
55 =
56 &
5 £
59 g
60 11 g
i
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As a result, each article will be rated twice using numeric exclusion codes, with reviewers
instructed to use a top-down approach and rate each article for exclusion by use of the first

exclusionary code that applies.

Further in line with guidelines by Levac et al. (2010), each scoping team member will be
briefed by advance conference call on the exclusion criteria, their rationale and the coding
system, providing the facility to raise any concerns and offer clarification where needed.
Exclusion criteria and coding procedures will be trialed by reviewers on the first 50 citations
before the team reconvenes by phone to discuss and resolve any issues with the coding
guidelines, with the objective of reaching 100% consensus on the scoring procedures. Our
scoping team will have expertise in areas of gerontology, vision, hearing or cognitive evaluation;
however, examples of hearing and vision assessments will be provided to reviewers as
reference points prior to the review process to facilitate clarification where expertise is not
established e.g., the ETDRS Chart (Ferris 3" et al., 1982) or Cardiff Acuity Test (CAT) for visual

acuity, or Otoacoustic emissions and pure-tone audiometry for hearing abilities.

Finally, as with the screening of abstracts, the full articles will be reviewed by two
independent reviewers to confirm inclusion, with disagreements arbitrated by a third reviewer
(Levac et al., 2010). Nevertheless, this process will remain iterative with each step continuously
assessed for feasibility based on the search results and the analytical resources available within

the scoping team.

4. Data extraction

After being approved for inclusion, research data will be extracted independently by two
reviewers, with final confirmation by a third reviewer (Arksey & O’Malley, 2005). The data
collection form will be developed in collaboration with and following the approval of all
members of the scoping team and charted in a standardised Excel spreadsheet, again approved
by all collaborators. The spreadsheet will chart relevant data that will attempt to answer the

research questions, as well as satisfy study objectives for the evaluation of test sensibility

12
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1
2
3
4 (Armstrong et al., 2011), whilst also providing information required by content experts in the
5
6 final stage of the consultation exercise, including:
7
8 n
9 authors
ig = year of publication
12 = country
13
14 = testing environment (e.g., clinic, research lab, care home, LTC facility)
15
16 = study design
17
18 =  sampling method
19
20 = participant demographics (age, gender, dementia type, comorbidities)
21
22 = name of assessment
23 - .
24 = areas of assessment (vision or hearing)
gg = assessment duration (time required to complete)
% = successful completion of assessment (including number of incomplete assessments)
ég = adaptations made for this clinical population (instructions provided)
31 =  measurement outcomes
32
33 = interpretation of results (use of assessment data)
34
35 = reported psychometric properties (validity, reliability, sensitivity, specificity, positive
36
37 predictive values)
38 . . .. . . .
39 = integrity of administration (who administered assessment, who interpreted the data)
40
41
42 .
5. Data analysis:
43 ¥
44
45 Due to the broad scope of our review question, we predict the generation of a large data set of
46
47 resulting studies that use assessments of hearing, vision or both. We will therefore take a
48
49 descriptive approach in providing a quantitative summary of the research findings (Wittich et
50
51 al.,, 2012; Squires et al., 2011), outlining the extent of research utility documented for each
52
53 hearing and/or vision assessment in persons with dementia. These data will then be used to
gg evaluate and summarise the sensibility of each instrument.
56
57
58
59
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Sensibility is defined by Feinstein (1987) in terms of comprehensibility, replicability,
suitability, ease of use, face/construct validity, content validity, and scale of purpose; and refers
to an instrument’s feasibility (or efficiency of purpose) in a specified assessment context and its
acceptability (of content and interpretation) to its intended users (Yeung et al., 2015). The
evaluation of sensibility is an important first step before looking at the reliability, validity and
responsiveness of an instrument (Yeung et al., 2015; Rowe and Oxman, 1993), and critical to its

acceptance and actual utility with the intended population (Bowen et al., 2009).

Once the review data have been summarised and grouped by assessments used, the
charted information will be evaluated by the scoping team using a devised scoring sheet to rate
the instrument’s sensibility. Reviewers will score each test on a 7-point rating scale (1 = strongly
disagree, 7 = strongly agree) to rate its qualities in terms of: 1) appropriateness; 2) objectivity;
3) content; and 4) discriminative power (Rowe and Oxman, 1993). The assessment will be
considered sensible if a mean score equal to or above 5 has been rated on at least 80% of the
questionnaire items, and if none of the questionnaire items receive a mean rating of 3 (Yeung

et al., 2015).

6. Consultation:

To add rigor and ensure the continued involvement of stakeholders throughout the process, we
are engaging in a consultation exercise with clinical and research experts in hearing, vision and
dual sensory impairment (Arksey and O’Malley, 2005; Levac et al., 2010; Daudt et al., 2014). We
have aligned our review process with this recommendation and will apply a multidimensional
consultative approach in: 1) employing a multidisciplinary scoping team in the main review
process; 2) engaging in investigative discussion with frontline professionals in the form of
environmental scan interviews; and in 3) reporting our review findings to an expert panel of
content developers, who will carry out the development of a hearing and vision screening

package with devised guidelines as part of a later stage in this larger project.

14
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We will organise a meeting with this expert panel to discuss the results of the current
review, and with these findings employ a consensus method of modified RAND/UCLA

Appropriateness Method (RAM) and Delphi method (Fitch et al.,, 2001; Ludwig, 1997) to

©CoO~NOUITA,WNPE

evaluate and help select the tests and procedures to be included in the screening package. Our
panel will be comprised of experts in the fields of clinical neuropsychology, nursing, geriatrics,
13 audiology, optometry, and software development. These experts will identify tests and
15 procedures which they believe could be administered by frontline staff in LTC in a reasonable
17 time period based on the strength of evidence provided by the results from the literature

19 review and environmental scan interviews.

22 Immediately following the development of the package of sensory screening tools, a
24 similar consensus method will also be used to guide the development of a scoring mechanism
(if adaption of an assessment for this population requires modification of the original scoring
instructions) and decision-making process to identify which assessments to use with a specific
29 resident and the criteria for referral to relevant specialist. The panel members will reconvene in
31 a final meeting to re-evaluate the screening tools in practice and make their final

33 recommendations.

36 Future recommendations may also include best approaches staff can use to conduct the
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38 screening assessments to acquire the most representative data possible. A noteworthy concern
for this population is the reported variability in the symptomatic manifestation of Alzheimer’s
disease and mixed dementia, in terms of “good days” associated with improved cognition and
43 functioning and “bad days” involving poor memory and increased agitation (Rockwood et al.,
45 2014). Such implications for assessment will be outlined in the narrative contextualisation of

47 search results.
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ETHICS AND DISSEMINATION:

The scoping review protocol presented in this paper will identify and describe the utility and
validity of hearing and vision screening assessments used with persons who have dementia,
both in research as well as in the clinical domain. We have chosen to use a scoping review
methodology to allow for inclusion of all types of studies and policies that have targeted
assessments of the older adult. The review will summarise the available evidence in what has
been done to assess and screen for hearing and vision loss, as well as the sensitivity and
sensibility of these tools in diagnosing this type of sensory impairment. Healthcare
professionals have little guidance on how to assess for hearing and vision concerns in this
population; thus, a comprehensive review of assessments will be a valuable resource and is a
next important step for healthcare providers working in the primary healthcare setting. This
type of review also allows us to include consultations with key stakeholders to identify gaps in
the evidence and research that need to be addressed in future investigations.

Timely assessment of hearing and vision will: a) facilitate identifying those in need of
referral to a hearing or vision professional; b) enable individually tailored care for residents,
thus promoting the health and well-being of older adults with dementia by enabling this
population to participate more fully in programs and care activities offered in LTC; c) identify
sensory impairments and by addressing them to whatever extent possible, care plans can be
adapted to accommodate for these impairments; and d) allow tests of cognitive function that
factor in sensory loss to be used, thus yielding a much more accurate gauge of residents' true

levels of dementia (Dupuis et al., 2015).

Ethical approval was granted by the Research Ethic Boards of the University Health
Network and Baycrest Health Sciences for environmental scan interviews with LTC frontline
staff. With these review findings, we envision a package of tools and a process for tool selection
that considers the degree and nature of hearing and vision sensory loss. The anticipated result
of this larger project will include: i) recommendations for screening hearing in LTC facilities; ii)
recommendations for screening vision in LTC facilities; iii) instructions for administering each

screening tool and generating a score; iv) instructions for interpreting these scores; and v) a
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description of the psychometric properties of the tools including reliability and validity; thus
facilitating the accurate assessment of hearing and vision in older adults with dementia living in

LTC, and possibly contributing to improvements in quality of life for these residents.

©CoO~NOUITA,WNPE
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic

Item No

ChecKklist item

ADMINISTRATIVE INFORMATION

Title:
Identification la Identify the report as a protocol of a systematic review
Update 1b If the protocol is for an update of a previous systematic review, identify as such
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of
corresponding author
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes;
otherwise, state plan for documenting important protocol amendments
Support:
Sources Sa Indicate sources of financial or other support for the review
Sponsor 5b Provide name for the review funder and/or sponsor
Role of sponsor or funder Sc Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions,
comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years
considered, language, publication status) to be used as criteria for eligibility for the review
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other
grey literature sources) with planned dates of coverage
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be
repeated
Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review
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1

2

3

4

5 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the

6 review (that is, screening, eligibility and inclusion in meta-analysis)

7 Data collection process l1c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any

8 processes for obtaining and confirming data from investigators

9 Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data

10 assumptions and simplifications

11 Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with

12 rationale

ii Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the
outcome or study level, or both; state how this information will be used in data synthesis

ig Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised

17 15b If data are approp.rigte for quantitativq syr%thesisz describe planned summary measures, methods of ha2ndling data and

18 methods of combining data from studies, including any planned exploration of consistency (such as I°, Kendall’s 1)

19 15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)

20 15d If quantitative synthesis is not appropriate, describe the type of summary planned

21 Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies)

22 Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)

23 * It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important

24 clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the

25 PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.
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Abstract (299 words)

Introduction: Hearing and vision loss amongst long-term care (LTC) residents with dementia
frequently goes unnoticed and untreated. Despite negative consequences for these residents,

©CoO~NOUITA,WNPE

there is little information available about their sensory abilities, and care assessments and
practices seldom take these abilities or accessibility needs into account. Without adequate
12 knowledge regarding such sensory loss, it is difficult for LTC staff to determine the level of an
13 individual’s residual basic competence for communication and independent functioning. We
15 will conduct a scoping review to identify the screening measures used in research and clinical
16 contexts that test hearing and vision in adults aged over 65 years with dementia, aiming to: 1)
18 provide an overview of hearing and vision screening in older adults with dementia; and 2)
19 evaluate the sensibility of the screening tools.

22 Methods and analysis: This scoping review will be conducted using the framework by Arksey
23 and O’Malley and furthered by methodological enhancements from cited researchers. We will
25 conduct electronic database searches in CENTRAL, CINAHL, Embase, MEDLINE, and PsycINFO.
26 We will also carry out a “grey literature” search for studies or materials not formally published,
28 both online and through interview discussions with healthcare professionals and research
29 clinicians working in the field. Our aim is to find new and existing hearing and vision screening
measures used in research and by clinical professionals of optometry and audiology. Abstracts
32 will be independently reviewed twice for acceptance by a multidisciplinary team of researchers
and research clinicians.
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37 Ethics and dissemination: This review will inform health professionals working with this
growing population. With the review findings, we aim to develop a tool kit and an algorithmic
40 process to select the most appropriate hearing and vision screening assessments for LTC
residents with dementia that will facilitate accurate testing and can inform care planning,
43 thereby improving residents’ quality of life.
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Strengths and limitations of this study

This scoping review takes a rigorous and systematic approach to a broad research
guestion that brings together two traditionally standalone areas of research and clinical
practice by professionals working in both fields, to answer the critical issue of how to
most effectively screen both hearing and vision abilities in older adults with dementia,
residing in a long-term care setting.

We will include all published literature with original research data from electronic
databases and online search engines, in any language, and within any setting that has
measured hearing and/or vision in older adults with any form of dementia, whether for
research or clinical purposes.

This review will describe the psychometric properties of assessments found in the
literature and those used in the field, and evaluate the acceptance and feasibility of
their use with this population.

A limitation of this scoping review may lie in the large scale of its aggregate findings for
vision or hearing measures with populations who have cognitive impairment, and, for
reasons of feasibility, we may not be able to provide a more in-depth quality analysis of
the individual studies reported therein.
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4 INTRODUCTION >
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? Dementia affects a person’s ability to understand explanations, follow directions, or correctly 2
=2
8 interpret interpersonal communication[1]. Indeed, language impairment is often seen as one of %
9 a
10 the first symptoms of dementia[2, 3]. The dementias, particularly in their moderate to severe - B
12 staging, are characterized by deficits in memory and language processing attributed to the T E
13 T W
14 temporal lobe area, and is reflected in the individual’s ability to recognise, generate and repeat - 2
3
15 o o . . o . 5 =
16 words, organize information in conversation, as well as variable impairments of grammatical, § S
@
< S
g semantic (related to meaning) and lexical (vocabulary) knowledge[4, 5, 6]. These problems can 5 N
= B
;g have profound implications for effective interactions in long-term care (LTC) facilities. The 5 g
E [
21 prevalence of dementia is 58% amongst residents in this setting[7], and there are increasing = §
22 Q o
23 incidence rates of this disease in a rapidly aging population[8, 9]. When residents cannot g o
24 c @
25 articulate their needs or cannot be understood because of their dementia, they frequently ‘éé”;é
26 =@
27 become frustrated or agitated. Furthermore, LTC staff may not correctly attribute these %§§
v Ne)]
28 . . . . 23,
o9 behaviours to various causes, and often underestimate the prevalence of sensory loss and its gg g
.—fHE
32 effects on communication[10]. 2%’%
Q ('_D‘ o
gé The challenges of the resulting communication difficulties in residents with dementia 5@'8
2= 3
34 are compounded by hearing and vision problems that progress as people age[4]. Sensory loss is g 55
36 widespread among older adults, and is often overlooked in those living in residential settings. EXS
37 e- 3
38 Nursing home residents tend to be older and have higher levels and more severe physical and > 3
39 S 3
40 cognitive impairment, than those living in the community[11]. %j 3
41 . . . . . Ny : s 5
42 Hearing loss is the third most prevalent chronic condition in older adults[12], estimated 2 %
>
o o
jj in up to 50% of those aged over 65 years[13]. Vision impairment (low vision with visual acuity < o 3
3 o
= >
jg 20/70) is reported in 18% of individuals aged 70 years or over[14]. Dual sensory loss or 2 o
® 3
j; deafblindness, was found to have the highest prevalence in older adults in LTC settings, at % %
o N
49 approximately 25%, compared to those non-institutionalised or dwelling in other settings[15]. S §
50 o o
51 Notably, the prevalence of such sensory loss amongst adults with dementia has been shown to 22
52 e
53 be higher than in those who are cognitively intact[16, 17], with hearing loss alone found in §
54 . . . .
55 more than 90% of cognitively impaired patients[18]. g
=
56 Although the mechanisms underlying the association between cognitive and sensory <
57 5
58 =)
59 g
60 a
i
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impairment remain unknown, it has been suggested that this relationship may result from a
common neuropathological origin in the brain underlying both sensory loss and cognitive
decline, effects of social isolation caused by both sensory and cognitive loss, and/or increased
cognitive/attentional load caused by sensory loss[19, 20].

This evidence suggests significant increases in the prevalence of, and association
between sensory and cognitive decline in a population of older adults (above 65 years) that is
rapidly increasing[21, 22]. Unsurprisingly, the incidence of sensory impairment is hi higher in
the LTC setting, with approximately 80% of LTC residents experiencing at minimum mild hearing
loss and approximately 50% having a moderate to severe impairment[23, 24, 25]. Visual
impairment is twice as high in LTC as amongst the general population of the same age, with a
reported prevalence of between 30% - 57%[26, 27, 28, 29]; and, ultimately, hearing and/or
vision loss found in two thirds of residents and dual sensory loss affecting one third of LTC
residents[26].

For these reasons, there is a pressing need to further investigate the relationship
between hearing, vision and cognitive impairment, as well as to develop appropriate
interdisciplinary interventions to moderate their effects on older and vulnerable persons, by
herein employing a comprehensive interdisciplinary, collaborative approach[30, 31].We will
adopt this approach in our search for sensitive hearing and vision screening tools that

appropriately identify sensory impairment as the first step in this rehabilitation process.

Pilot Project in Training Resident Centered Communication

In a recent pilot project funded by the Alzheimer Society of Canada (ASC), our research team
investigated the effects of enhancing interactions between staff and LTC residents through
training in a Resident Centered Communication Intervention, RCCI[32]. This study took place in
a 128-bed, for-profit, LTC home in Ontario, Canada with 12 residents who had a diagnosis of
dementia and 20 caregiving staff. The aim of the study was to determine if a Resident
Communication Centred Intervention could influence caregiver and residents’ outcomes. The
RCClI involved a dementia care workshop, the development of individualised resident
communication care plans by a Speech-Language Pathologist (SLP), with staff supported at the

bedside by an advanced practice nurse to implement the care plans. Individualised
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2 communication care plans were tailored according to the cognitive, sensory and linguistic 3
2 abilities of the residents. Comparing post intervention to baseline results, residents experienced @
©
c
; a significant improvement in their mood and staff experienced reduced burden, shown by use %
>
9 of multilevel mixed effects linear regression. g
10 i3
11 In order to address concerns raised in the literature and by LTC staff, sensory 5-? B
12 o
13 assessments, as well as linguistic and cognitive testing, was undertaken to better understand 2 Q
Q =
14 . , e - I . =3
15 each resident’s current linguistic and cognitive abilities from the outset[33, 34, 35]. Two major z<: %’
o ©
i? problems were identified: < 8
18 S 3
19 1) Usual screening in LTC Facilities: Only residents who are flagged by staff or family members T 5
> o
'_\
3(1) as possibly having sensory problems are assessed by the relevant specialist. At other times, % '§
5 (6]
5:23 identification of sensory problems may arise through the standardised resident assessment ‘% S
e N
24 (known as the MDS 2.0), which includes items on hearing and vision, and is completed at e mz
25 ™SS
26 admission, quarterly, and with a change in the clinical status of the resident[36]. %éé
27 ==
28 Nonetheless, these assessments rely heavily on observation and reporting, are not s8>
~aoY
29 . . L P .
30 comprehensive, and have been shown to be frequently inadequate in identifying those in ;«ié
XEo
31 need of specialist referral[37]. gg 2
32 238
o<
gi 2) Standard test procedures: The tests used to supplement information about hearing and %%g
o
gg vision acquired from patient records have been validated in a non-cognitively impaired gaé’
S =
g; population. There are no equivalent vision screening tests designed specifically for persons i' g
39 with dementia in LTC facilities, and no best practice protocols for audiological examination S %
40 E-
41 of this population[38]. Not surprisingly, in our pilot study, there was limited success in @ g
42 L
43 administering standardised tests (e.g., audiogram assessment and Functional Linguistic a %
[%2)
44 .. . - A . 3 o
45 Communication Inventory - FLCI), as residents often had difficulty following instructions. 3 S
Q [N
- c
46 For example, the following adaptations were made to the standardised testing procedures ® 2
47 S o
jg for hearing and vision: a) audiometric testing: two participants were unwilling to complete é N
N
Q o
50 the test and some were unable to learn to respond consistently to pure-tone stimuli, thus 2
51 o>
52 live voice testing at a conversational level was improvised using simple tasks; b) vision E
53 o
54 testing: participants often demonstrated difficulty following test instructions and l
55 >
56 maintaining prolonged attention even though instructions were communicated using clear S
g; and simple speaking skills[39]. Therefore, when necessary, test procedures were modified; §
59 g
60 o
i
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e.g., for patients who had difficulty sustaining attention, only a subset of the Teller cards

was show[32].

In the traditional research domains of vision and hearing, participants with severe cognitive
impairment are often excluded from recruitment and data collection, as tests that are
otherwise standardised in their administration would need to be adapted for this population.
For example, the requirement of reading letters on an eye chart relies on the ability to identify
and remember these letters, and then repeat them; making these test formats unsuitable for
individuals with impaired memory and language abilities; thus having to be substituted with the
spelling of familiar words (such as the person’s name) or basic numbers chart. This resulting
exclusion process results in the limited scope of recent publications on the topic of sensory and
co-morbid cognitive loss.

Although previous literature reviews have been carried out in the area of dual sensory
loss or deafblindness, reporting on its frequency and effects on functionality[40], comorbidities
and impact on older adults above 65 years[41], as well as the sensory impact on dementia
care[42], vision related quality of life in residents with dementia[43], and hearing loss with
cognitive impairment[4, 44], a comprehensive review of hearing and vision assessments and
their clinical utility in this growing population is not yet available. Researchers as well as health
service providers in the field of deafblindness agree that the co-presentation of vision- and
hearing loss is not simply additive but multiplicative, thereby creating a new and more complex
type of sensory impairment([45, 46, 47].

This scoping review aims to address the need for adaptable and standardised screening
by identifying suitable and validated hearing and vision measures for persons with dementia
that can be used in LTC residencies. The main objective of our larger study is to address the
reported problems of identifying adults in LTC facilities who are in need of referral to a hearing
or vision specialist for second level assessment, and thereby enable more specialised care and
treatment for hearing and vision loss in this vulnerable population, which in turn will serve to

promote their participation, engagement and improve quality of care.

Methods and analysis
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2 1. Methodology: 3
2 Our scoping team of reviewers will be multidisciplinary, comprising of clinician scientists’, @
©
[
; researchers and clinicians specialising in the fields of nursing, audiology, optometry, cognitive %
>
9 and perceptual psychology, clinical neuropsychology, and speech-language pathology. g
10 2
11 Consistent with the broad scope of our areas of interest, we will adopt the methodological 5-? =
12 T -
13 framework set out by Arksey and O’Malley[48], employing a scoping approach to review é Q
14 e . o . S
15 existing literature and to examine the extent, range and nature of research activity, identify z<: %’
o ©
i? research gaps in this literature, and then summarise and disseminate research findings, as % %
a N
ig outlined in Appendix 1. f E
> o
3(1) We will further adhere to the methodological enhancements based on previously published s E
a N
22 scoping reviews by providing transparency, reproducibility and utility with the presentation of @ g
23 S o
24 this protocol[49]. We aim for consistency in labelling and definition of scoping terms[50], and < mg
25 D> S
26 maintaining a broad search strategy with clearly defined concepts and their continuous ggﬁ
o oS
27 =
28 refinement[51]. Additionally, we will use multidisciplinary expertise and group consultation g%g
29 L . . . . . .. =]
30 within the scoping team to inform and guide the definition of the search criteria and clinical ;i%
XEo
g; applicability of data for extraction[51, 52], and to allow for post-hoc development of g?e%
SR W)
22 inclusion/exclusion criteria and data synthesis in terms of the value yielded by qualitative or §i§
L >3
35 guantitative analysis of results[49]. 2m=
36 293
> e
37 We will also conduct interviews with frontline practitioners and LTC staff to add more E;' >
38 z 3
39 information, meaning and applicability to our search results. Finally, we will provide a summary 3 %
40 3 S
41 of the current research activity and possible clinical implications of the evidence to further a g
42 - . : . . : . 5 5
43 clinical research, practice and policy[51]. Encompassing the fields of hearing and vision, we 2 é
m ~
j’é bring together two standalone concepts using established guidelines[53, 50] to form the 3 S
Q [N
jg research question: Which hearing and vision screening measures and practices are effective in 8 %
T ©
48 identifying hearing and vision impairments in older adults with dementia? Our aims are to: 1) 3 N
49 I N
«Q
50 provide an overview of the use of hearing and/or vision screening tools in persons with D g
51 o>
52 ?
53 o
54 ! For the purpose of our study, we consider researchers to be those individuals whose primary training is focused on research o
55 methodologies, techniques and skills to conduct research (e.g., PhD); whereas we consider practitioners as those individuals g
56 whose primary focus during their training was the acquisition of skills for the purpose of delivering a clinical service (e.g., RSW). S
57 We acknowledge that, in the case of clinician-scientists, there is a certain overlap between these two categories, likely é
58 beneficial to our purposes. We aim to have representation of all three groups on our team. =3
59 g
60 o
i
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dementia; and 2) evaluate the sensibility of these measures.

It has been argued that despite having evidenced reliability, validity and responsiveness to
change, instruments can be underused due to numerous reasons including its practicality[54],
and therefore, evaluating an instrument’s sensibility (which includes face and content validity)
should be an important first step to see if this will be acceptable in the research or clinical field.
In this sense, sensibility should also be assessed before ecological validity, as completing the
test successfully and acceptably with the intended population is most indicative of its feasibility,
rather than real-world validity and applicability of results. The reliability and validity of the tools
selected with consideration of sensibility will be carried out a later stage of the process in
developing the screening package. Sensibility will be defined as the feasibility and acceptability
of an instrument in a specified assessment context[55]. Finally, our scoping results will then be
reported in partitioned reviews dedicated to: a) hearing; b) vision; and c) dual sensory

assessment.

2. Search Methods:

In order to investigate the extent of screening literature available and to identify any gaps in
research and clinical practice, we are defining screening measures as objective tests and
instruments appropriate for use in the preliminary evaluation of hearing and/or visual ability
(e.g., hearing threshold or visual acuity). These screening instruments are not necessarily used
for the diagnosis of a hearing or vision problem, but rather a reliable, valid and sensitive tool for
detecting when further evaluation is warranted by a hearing or vision specialist[56]. A broad
definition of screening methods will be adopted that include paper-based tests, as well as
technologies involving software solutions in the form of apps for mobile devices, and higher-
tech devices such as portable ophthalmic or audiometric equipment.

Electronic database searches will be conducted in CENTRAL, CINAHL, Embase, MEDLINE, and
PsycINFO by an Information Specialist at the Toronto Rehabilitation Institute-University Health
Network. This will be augmented by web-based grey literature searches, for published and
unpublished in books or journals, including conference proceedings and abstracts, dissertations
or theses, project reports, and government documents, and test searches using Google Scholar

and Opengrey, and the instrumental database for Health and Psychosocial Instruments (HAPI).
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2 Trialed key search terms appropriate to each database will be used, with more narrow 3
> definitions of the terms utilised in the grey literature search as listed in Appendix 2. @
? :
8 The publication years will be limited to between 1995 and 2016, without any language §
9 g
10 restrictions applied, to capture the full variation of possible tests being used. Search results will 5 B
11 s B
12 be filtered with removal of duplicates. Both peer reviewed and non-peer reviewed publications % =
(=Y
13 . . . . o N . T @
14 will be considered, including quantitative and qualitative research articles, assessment and § 2
< 3
ig treatment studies, as well as conference proceedings and academic dissertations that involve 8 3
o @
< S
17 the reporting of original data. a N
o
18 = 2
19 .
20 Further to the grey literature search of online databases, information on available § E
21 s ¥
22 assessments and published research will also be gathered through interviews with frontline LTC g o
— >
gi staff and experts in optometry and audiology, and used to identify screening methods currently E N
nwme
gg employed in the field, ultimately enriching the scoping results. Ten optometrists and 3 §<5
oo
27 audiologists, along with a convenience sample of twenty frontline nursing staff working in LTC %% g
28 a3,
29 with residents who have dementia, and who are responsible for completing the MDS 2.0, Sgg
30 e
31 (including sensory screening items), will be invited to participate in these interviews. The igg
s%2o
gé information collected from environmental scan interviews will be analysed by means of 22%
83
gg thematic content analysis to identify the important points regarding screening approaches and g %i
36 materials used by healthcare professionals. These professionals will be interviewed by a 535
37 L5
38 member of the research team and asked about: 1) their experiences of working with persons 2 %
39 = S
40 who have dementia, as well as hearing and vision loss; 2) how they identify which residents %; g
> o
j; have sensory impairments; 3) ways in which sensory screening could be improved; and 4) which 2 %
2 0
ji key elements should be included in a screening package. This will also mark the first step in ; 3
3 o
45 continuous engagement and consultation with hearing and vision specialists throughout this 5 o
46 = <
(¢}
47 study[51]. % ©
49 g B
22 3. Study selection 3 i
52 E
gi Consistent with recommendations by Levac et al.[51], the selection of studies: 1) will involve ®
v}
gg searching the literature, refining the search strategy based on the scope of the initial results %
«Q
g; and judged feasibility of reviewing all articles for study inclusion; 2) will require the scoping %
59 g
60 o
i
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team to convene by teleconference at the beginning of this process to discuss decisions
surrounding study inclusion and exclusion, for a second time after a trial run of the search
strategy for possible refinement of procedures, and after all reviews have been completed for
discussion of the full process; and 3) will employ at least two reviewers to independently read
and rate each abstract for possible inclusion, with final arbitration by a third reviewer if

consensus is not reached.

The resulting studies will be screened by this team of reviewers based on the title and

abstract.
Two reviewers will independently make a decision to exclude articles from the review based on
the agreed-upon exclusion criteria, which are listed in Appendix 2.

Further in line with guidelines by Levac et al.[51], each scoping team member will be
briefed by advance conference call on the exclusion criteria, their rationale and the coding
system, providing the facility to raise any concerns and offer clarification where needed.
Exclusion criteria and coding procedures will be trialed by reviewers on the first 50 citations
before the team reconvenes by phone to discuss and resolve any issues with the coding
guidelines, with the objective of reaching 100% consensus on the scoring procedures. Our
scoping team will have expertise in areas of gerontology, vision, hearing or cognitive evaluation;
however, examples of hearing and vision assessments will be provided to reviewers as
reference points prior to the review process to facilitate clarification where expertise is not
established e.g., the ETDRS Chart[57] or Cardiff Acuity Test (CAT) for visual acuity, or
Otoacoustic emissions and pure-tone audiometry for hearing abilities.

Finally, as with the screening of abstracts, the full articles will be reviewed by two
independent reviewers to confirm inclusion, with disagreements arbitrated by a third
reviewer[51]. Nevertheless, this process will remain iterative with each step continuously
assessed for feasibility based on the search results and the analytical resources available within

the scoping team.

4. Data extraction

After being approved for inclusion, research data will be extracted independently by two
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2 reviewers, with final confirmation by a third reviewer[48]. The data collection form will be S
2 developed in collaboration with and following the approval of all members of the scoping team 2
©
c
; and charted in a standardised Excel spreadsheet, again approved by all collaborators. All %
>
9 reviewers will be provided with a sample extraction therein to guide them through this process. g
10 o
o) 72}
11 The spreadsheet will chart relevant data that will attempt to answer the research questions, as s 5
12 ®
13 well as satisfy study objectives for the evaluation of test sensibility[49], whilst also providing é Q
14 g O
15 information required by content experts in the final stage of the consultation exercise, < %’
16 . . s %
17 including: < S
a N
18 = B
19 L9
20 e authors 3 E
21 " 5 g
29 e vyear of publication R
2 — >
8 e country S R
24 o me
c
gg e testing environment (e.g., clinic, research lab, care home, LTC facility) E §<;
Do o
% e study design §§ &
o
29 : 53¢
30 e sampling method ggg
- o
g; e participant demographics (age, gender, dementia type, comorbidities) gg §
SR WY
33 e name of tool 553
34 Q 5 3
35 e areas of testing (vision or hearing) Sm=
36 293
3. =
37 e testing duration (time required to complete) i g
38 = 2
39 e successful completion of test (including number of incomplete tests) s %
40 S 35
41 e adaptations made for this clinical population (instructions provided) a S
42 8 5
43 e measurement outcomes o S
44 5 o
45 e interpretation of results (use of assessment data) s 2
46 . : - . L 5 S
47 e reported psychometric properties (validity, reliability, sensitivity, S @
48 z <
49 specificity, positive predictive values) § §
50 oy
51 e integrity of administration (who administered test, who interpreted the & i
52 e
53 data) §
54 ©
55 5. Data analysis: =
56 S
g; Due to the broad scope of our review question, we predict the generation of a large data set of §
59 g
60 o
i
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resulting studies that use assessments of hearing, vision or both. We will therefore take a
descriptive approach in providing a quantitative summary of the research findings[58, 59],
outlining the extent of research utility documented for each hearing and/or vision assessment
in persons with dementia. These data will then be used to evaluate and summarise the
sensibility of each instrument.

Sensibility is defined by Feinstein[60] in terms of comprehensibility, replicability,
suitability, ease of use, face/construct validity, content validity, and scale of purpose; and refers
to an instrument’s feasibility (or efficiency of purpose) in a specified screening context and its
acceptability (of content and interpretation) to its intended users[55]. The evaluation of
sensibility is an important first step before looking at the reliability, validity and responsiveness
of an instrument[54, 55], and critical to its acceptance and actual utility with the intended
population[61].

Once the review data have been summarised and grouped by measures used, the
charted information will be evaluated by the scoping team using a devised scoring sheet to rate
the instrument’s sensibility. Reviewers will score each test on a 7-point rating scale (1 = strongly
disagree, 7 = strongly agree) to rate its qualities in terms of: 1) appropriateness; 2) objectivity;
3) content; and 4) discriminative power[54]. The screening tool will be considered sensible if a
mean score equal to or above 5 has been rated on at least 80% of the questionnaire items, and

if none of the questionnaire items receive a mean rating of 3[55].

6. Consultation:

To add rigor and ensure the continued involvement of stakeholders throughout the process, we
are engaging in a consultation exercise with clinical and research experts in hearing, vision and
dual sensory impairment[48, 51, 52]. We have aligned our review process with this
recommendation and will apply a multidimensional consultative approach in: 1) employing a
multidisciplinary scoping team in the main review process; 2) engaging in investigative
discussion with frontline professionals in the form of environmental scan interviews; and in 3)
reporting our review findings to an expert panel of content developers, who will carry out the
development of a hearing and vision screening package with devised guidelines as part of a

later stage in this larger project.
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1 g
; g
2 We will organise a meeting with this expert panel to discuss the results of the current 3
2 review, and with these findings employ a consensus method of modified RAND/UCLA @
©

c

; Appropriateness Method (RAM) and Delphi method[62, 63] to evaluate and help select the %
>

9 tests and procedures to be included in the screening package. Our panel will be comprised of 3
10 7]
11 experts with specialised clinical and/or research experience in the fields of clinical 5-? B
12 o
13 neuropsychology, nursing, geriatrics, audiology, optometry, and software development, é Q
14 . . : : S
15 recruited from the professional networks of the members of the study team. Given the highly é: 3
o

o ©

i? specialized nature of this field of research, the network of specialists is tight-knit and many of 2 3
a N

ig the pertinent players are known to each other, making this identification and recruitment = E
5 o

20 process relatively speedy. These experts will identify tests and procedures which they believe 2 E
21 [
22 could be administered by frontline staff in LTC in a reasonable time period based on the & o
23 g
24 strength of evidence provided by the results from the literature review and environmental scan c m§
25 o5c
26 interviews. A workflow of this first phase is charted in Appendix 3. g AN
27 . . _ 52
28 Immediately following the development of the package of sensory screening tools, a geo
—o9

ég similar consensus method will also be used to guide the development of a scoring mechanism ;i%
XEo

g; (if adaption of a screening tool for this population requires modification of the original scoring %g 2
253

33 instructions) and decision-making process to identify which assessments to use with a specific s 3
34 8>3
35 resident and the criteria for referral to relevant specialist. The panel members will reconvene in 3R>
36 293
37 a final meeting to re-evaluate the screening tools in practice and make their final a- =
38 . z 3
recommendations. - O

39 2 3
22 Future recommendations may also include best approaches staff can use to conduct the § %
jé screening assessments to acquire the most representative data possible. A noteworthy concern 93’ Tg
3

m ~

44 for this population is the reported variability in the symptomatic manifestation of Alzheimer’s 3 9
45 5 o
46 disease and mixed dementia, in terms of “good days” associated with improved cognition and % S
47 o ©
48 functioning and “bad days” involving poor memory and increased agitation[64]. Such :gT i
49 o . o . I SEN
50 implications for assessment will be outlined in the narrative contextualisation of search results. < o
51 Tz
52 e
gj ETHICS AND DISSEMINATION: o
v}

52 The scoping review protocol presented in this paper will identify and describe the feasibility and %
5 @
57 acceptability of hearing and vision screening tools used with persons who have dementia, both 8
58 =)
59 g
60 o
i
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in research as well as in the clinical domain. We have chosen to use a scoping review
methodology to allow for inclusion of all types of studies and policies that have targeted
screening of the older adult. The review will summarise the available evidence in what has been
done to screen for hearing and vision loss, as well as the sensitivity and sensibility of these tools
in diagnosing this type of sensory impairment. Healthcare professionals have little guidance on
how to assess for hearing and vision concerns in this population; thus, a comprehensive review
of screening techniques will be a valuable resource and is a next important step for healthcare
providers working in the primary healthcare setting. This type of review also allows us to
include consultations with key stakeholders to identify gaps in the evidence and research that
need to be addressed in future investigations.

Timely screening of hearing and vision will: 1) facilitate identifying those in need of
referral to a hearing or vision professional; 2) enable individually tailored care for residents,
thus promoting the health and well-being of older adults with dementia by enabling this
population to participate more fully in programs and care activities offered in LTC; 3) identify
sensory impairments and by addressing them to whatever extent possible, care plans can be
adapted to accommodate for these impairments; and 4) allow tests of cognitive function that
factor in sensory loss to be used, thus yielding a much more accurate gauge of residents' true
levels of dementia[33].

Ethical approval was granted by the Research Ethic Boards of the University Health
Network and Baycrest Health Sciences for environmental scan interviews with LTC frontline
staff. With these review findings, we envision a package of tools and a process for tool selection
that considers the degree and nature of hearing and vision sensory loss. The anticipated result
of this larger project will include: 1) recommendations for screening hearing in LTC facilities; 2)
recommendations for screening vision in LTC facilities; 3) instructions for administering each
screening tool and generating a score; 4) instructions for interpreting these scores; and 5) a
description of the psychometric properties of the tools including reliability and validity; to
facilitate the accurate screening of hearing and vision in older adults with dementia living in
LTC, resulting in better personalised care, and thus possibly contributing to improvements in
social participation, clinical interaction and in overall quality of life for these residents[65].

Word count = 4,235
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Appendix 1: Methodological Framework (Arksey & O'Malley, 2005)

Through the following stages we will employ a scoping approach to review existing literature, and to

examine the extent, range and nature of research activities, to identify research gaps, and to summarise

and disseminate research findings:

1.

Identifying the research question: starting with wide definitions for study population, interventions
or outcomes, to ensure breadth of coverage in the search, and then setting parameters based on
the scope and volume of references generated.
- Levac et al., (2010): maintaining a broad search strategy with clearly defined concepts and their
continuous refinement

Identifying relevant studies: as comprehensively as possible identifying primary studies (published
and unpublished) and reviews suitable for answering the central research question. To achieve this,
we adopted a strategy that involved searching for research evidence via different sources.
- Armstrong et al., (2011): From a practical point of view, decisions have to be made at the
outset about the coverage of the review in terms of time span and languages.

Study selection: unlike systematic reviews, inclusion and exclusion criteria are developed post hoc,

once familiarity with the literature has been gained

— Daudt et al, (2013); Levac et al.,, (2010): using multidisciplinary expertise and group
consultation within the scoping team to inform and guide the definition of the search criteria
and clinical applicability of data for extraction

Charting the data: data synthesis and interpretation may adopt a narrative or descriptive approach

in place of a more systematic data extraction or analytic method.

- Armstrong et al., (2011): allowing for post-hoc development of inclusion/exclusion criteria and
data synthesis in terms of the value yielded by qualitative or quantitative analysis of results.

Collating, summarising and reporting the results: emphasis is not placed on the “weight of
evidence” nor on evaluating the quality of evidence, but an analytic or thematic framework to guide
the narrative account of existing literature is recommended.

Consultation exercise: although this is an optional step, this is recommended as a useful

contribution, where “contributors to the consultation provided additional references about

potential studies to include in the review as well as valuable insights about issues relating to the
effectiveness and cost-effectiveness of services that the scoping review alone would not have
alerted us to”.

- Daudt et al., (2013): An additional, parallel element is also described regarding the use of a
‘consultation exercise’ to inform and validate findings from the main scoping review. Whilst
consultation might be viewed as an optional component of the scoping study framework, it
greatly enhanced our work, a view confirmed by other researchers.
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Appendix 3: Development of the sensory screening package — Phase 1
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