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Abstract Introduction: Loss of mobility is common in advanced dementia and has important negative conse-
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quences related to fall risk, loss of independence, and lack of participation in meaningful activities.
The causes of decline are multifactorial, including disease-specific changes in motor function,
behavior, and cognition. To optimize clinical management of mobility, there is a need to better char-
acterize capacity for safe and independent mobility. This study aimed to identify key factors that
impact on mobility in dementia.
Methods: Expert input was gathered using a modified Delphi consensus approach. The primary cri-
terion for participation was specialist knowledge in mobility or dementia, either as a clinician or a
researcher. Participants rated elements of mobility for importance and feasibility of assessment in
advanced dementia and prioritized items for inclusion in a mobility staging tool. Descriptive statistics
and qualitative content analysis were used to summarize responses.
Results: Thirty-six experts completed the first survey with an 80% retention rate over three rounds.
One-third of 61 items reached consensus for being both important and feasible to assess, representing
five categories of elements. Items reaching agreement for a staging tool included walking, parkin-
sonism, gait, impulsivity, fall history, agitation, transfers, and posture control.
Discussion: This study highlights the need for a multidimensional, dementia-specific approach to
mobility assessment. Results have implications for development of assessment methods and manage-
ment guidelines to support the clinical care of mobility impairment in people with dementia.
� 2019 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Fig. 1. Study flow chart.
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1. Introduction

Gradual loss of safe and independent mobility is a com-
mon feature of the advanced stages of dementia that impacts
everyday function, safety, caregiving, and quality of life [1].
Falls also become increasingly common as dementia pro-
gresses. Each year, 40%–60% of individuals with advanced
dementia fall [1], with a significant impact on morbidity and
mortality, health care costs, and caregiver distress. The
causes of mobility decline in dementia are multifactorial,
including neurodegenerative changes, cerebrovascular dis-
ease, and age-related musculoskeletal or sensory changes.
Cognitive changes and the presence of behavioral symptoms
associated with dementia can also contribute to mobility def-
icits in this population.

Mobility, defined as moving from one position to another
[2], requires the capacity to sit, stand, transition from one
posture to another, and walk. Impaired mobility is a key
intrinsic risk factor for falls, and as such, mobility and falls
are often considered together [3,4]. However, unlike fall risk
status, which often relates to clinical targets surrounding a
person’s safety (e.g., avoidance of injury, significant
morbidity, or mortality), individuals’ capacity for mobility
reflects additional important outcomes such as
independence and participation in meaningful activities.
For people with dementia (PWD), targeting assessment
and management of mobility impairment may help to limit
the use of inappropriate, mobility-limiting interventions
and prevent premature or excess disability related to inac-
tivity [5,6].

Studies of mobility in healthy older adults have identified
multiple factors that impact mobility status [7–9]. For
example, lower limb strength, balance, reaction time,
vision, pain, cognitive function, and health status are
contributors to Timed-Up-and-Go (TUG) performance in
healthy older adults [7] and multiple physiological and psy-
chological processes predict sit-to-stand performance [8].
Key factors that specifically impact mobility in PWD have
been less studied. Owing to the coupling of mobility and
fall risk, however, insight into factors important for deter-
mining fall risk may inform factors impacting mobility sta-
tus. Studies of the determinants of fall risk in PWD have also
revealed the need for a multidimensional approach that en-
compasses several “categories” of factors [10], with some
factors shown to vary between cognitively healthy and
impaired older adults [11].

In a recent scoping review, we identified a lack of assess-
ment tools that provide an overall profile of mobility in PWD
inclusive of important disease-specific factors, as well as a
lack of tools feasible for use in peoplewith advanced demen-
tia [6]. For these individuals, all of whom are likely to be
deemed “high risk” for falls, there is an important need to
shift focus from falls risk to mobility status and consider out-
comes beyond safety including autonomy, comfort, and
symptom management [5,12]. To address this need, we are
working to develop a multidimensional mobility staging
tool for PWD, which can be used for both research and
clinical purposes. Clinically, the staging tool will help to
monitor changes in mobility status and mark important
transitions in function over time, allowing for an
appropriate shift in clinical management.

The principal objective of this study is to identify impor-
tant elements of mobility, feasible to assess in people with
advanced dementia, as determined by clinical and academic
experts, in order to inform development of the mobility stag-
ing tool.
2. Methods

2.1. Design

A cross-sectional, Web-based survey was conducted us-
ing a modified Delphi procedure with three rounds, between
March and July 2018 (Fig. 1). The modified Delphi
consensus technique allows for anonymous participation
and is a widely used method to obtain unbiased expert
consensus [13]. Four commonly accepted characteristics of
the Delphi method were incorporated into the study



Fig. 2. Conceptual model of mobility.
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including anonymity, iteration, controlled feedback, and sta-
tistical analyses of the group response [14].
2.2. Participant recruitment

A snowball, criterion-based sampling approach was used
in this study. The primary criterion for participation was
specialist knowledge in mobility and/or dementia, gained
through experience or qualifications. Two categories of ex-
perts were recruited: clinicians and academic researchers.

To begin, a steering group was assembled from the Prin-
cipal Investigator’s academic network in Toronto, Canada.
In addition to being participants in the study, the group
helped to identify additional experts. A knowledge resource
nomination worksheet was populated with experts identified
through the steering group’s professional networks, review
of key literature, and internet searching. Individuals were
contacted by email to participate and asked to nominate
others for inclusion in the study. The invitation included
the study’s objective and rationale and details of the study
format. Previous research suggests that group sizes of 10
to 40 participants are feasible for Delphi processes
[15,16]. Seventy-six experts were invited to participate, rep-
resenting the fields of dementia care, movement science, fall
prevention, geriatric medicine, geriatric psychiatry, and
behavioral neurology.
2.3. Data collection and analysis

The study was approved by the University Health
Network Research Ethics Board. Questionnaires were devel-
oped and managed using Droupal� Webforms (www.
droupal.org); a web-based application hosted by University
Health Network on a secure server. For each round, partici-
pants were linked to the questionnaire via personalized
emails and given approximately four weeks to respond. On
initial login to the survey site, participants provided their
informed consent. Descriptive statistics were used to provide
central tendencies, frequencies, and ranges of responses.
Qualitative content analysis, including development of a
coding framework [17], was used to analyze free-text com-
ments.

2.3.1. Round 1 questionnaire
The study team developed the round 1 questionnaire

based on a conceptual model of mobility in dementia
informed by clinical expertise and published literature
(Fig. 2). The questionnaire was organized into two sections:
the first focused on functional mobility (e.g., sitting, stand-
ing, and walking) and the second targeted health status or
intrinsic factors relevant to mobility impairment in demen-
tia. Section 2 was categorized into five domains: sensori-
motor function, health status, specific comorbid
conditions, behavioral and psychological symptoms, and
cognitive function. Participants were introduced to the
model, provided with definitions of mobility and advanced
dementia and reminded of the format and goals of the study.
Advanced dementia was defined as Functional Assessment
Staging Test stage 6 or higher [18].

For each item, participants were asked to rate the impor-
tance and feasibility of assessment, using 9-point Likert
scales with ratings from 1 (not important or not feasible)
to 9 (very important or highly feasible). In rating impor-
tance, participants were asked to indicate the importance
of each item to the assessment of mobility in advanced de-
mentia. In rating feasibility, participants were asked to
indicate how feasible it would be for a skilled clinician
experienced in dementia to assess each item. Participants
had the option to choose “don’t know.” Ratings of impor-
tance were solicited before ratings of feasibility. At the
end of each section, participants were given opportunity
to provide free-text comment regarding their ratings and

http://www.droupal.org
http://www.droupal.org
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Fig. 3. Sample report of round 1 results for Section I (Functional Mobility).

K. Van Ooteghem et al. / Alzheimer’s & Dementia: Translational Research & Clinical Interventions 5 (2019) 409-419412
to suggest additional factors for consideration. At the end
of the questionnaire, participants were asked to indicate
their primary group membership (clinician, researcher –
dementia, researcher – mobility, or other) and assessment
experience (mobility assessment, cognitive assessment,
behavior assessment). The questionnaire was piloted with
the steering group to ensure clarity and finalized to include
seven functional elements and 54 intrinsic factors.

2.3.2. Round 2 questionnaire
The round 2 questionnaire was intended to give partici-

pants an opportunity to re-rate the importance and feasibility
of each item presented in round 1 in view of the group’s re-
sults. All round 1 participants were invited to participate in
round 2. To assist in completing this questionnaire, partici-
pants were provided with personalized reports, which
included their round 1 ratings and group statistics including
mean, median, minimum and maximum values, and inter-
quartile ranges (IQR) (Fig. 3). Based on a thematic summary
of participant comments, the second questionnaire was edi-
ted for clarity including an expanded description of “skilled
clinician.” For the remainder of the study, a skilled clinician
was defined as “someone who has skills which could be used
to assess aspects of mobility in dementia including physio-
therapists, occupational therapists, neurologists, and some
other medical specialists, and primary care physicians or
nurses with expertise in care of the elderly.” Participants
were also told that the term “skilled clinician” was being
used to reflect that not all clinicians in each category will
necessarily have these particular skills or expertise and to
note that not all skilled clinicians will have the skills or
knowledge of an expert clinician. See Supplementary
Material for full description. Following review of respondent
recommendations, four new factors were included for rating.
Similar to round 1, participants were given opportunity
to provide free-text comments regarding their ratings.



Table 1

Participant characteristics by survey round

Characteristic

Round 1

(n 5 36) (%)

Round 2

(n 5 30) (%)

Round 3

(n 5 29) (%)

Primary area of expertise

Clinician 20 (55) 18 (60) 16 (55)

Researcher – dementia 6 (17) 4 (13) 5 (17)

Researcher – mobility 10 (28) 8 (27) 8 (28)

Assessment experience

Mobility assessment 3 (8) 3 (10) 3 (10)

Cognitive assessment 1 (3) 1 (3) 1 (3)

Behavioral assessment 1 (3) 0 0

Two of the above 11 (30.5) 8 (27) 9 (31)

Three of the above 16 (44) 14 (47) 12 (41)

Not indicated 4 (11) – –

Geographical

representation

Local (Greater

Toronto Area)

17 (47) 15 (50) 16 (55)

National (Canada) 9 (25) 7 (23) 7 (24)

International 10 (28) 8 (27) 6 (21)
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Participants were also reminded to use the full range of the
scale [19].

2.3.3. Round 3 questionnaire
The goal of round 3 was to identify those factors deemed

highest priority for inclusion in a mobility staging tool for
advanced dementia. All round 1 participants were invited
to participate in round 3. Only those items that reached
consensus in round 2 were included in round 3. Consensus
was defined as greater than or equal to 70 percent agreement
that an item was important, as indicated by a rating of seven
or higher on the 9-point scale. For each domain, participants
were asked to select a minimum of one and maximum of
three items. Participants were asked to consider both the
importance and feasibility of assessment when choosing
high-priority items. To assist in decision-making, partici-
pants were provided with round 2 median and IQRs for
importance and feasibility of each item, as well as a “total
score” equating to a sum of the median scores for importance
and feasibility (maximum possible score of 18 per item).
3. Results

3.1. Participants and response rates

Of the 76 experts who were invited to participate, 36
completed the first round of data collection (47%). Thirty
first-round respondents completed round two (83% reten-
tion) and 29 completed round 3 (80% retention). Participants
represented the fields of family medicine, occupational ther-
apy, physical therapy, geriatrics, nursing, geriatric psychia-
try, rehabilitation science, neuropsychology, neurology,
and neuroscience. Clinician participants were distributed
as follows: family medicine (n 5 3), occupational therapy
(n5 1), physical therapy (n5 6), geriatrics (n5 2), nursing
(n 5 2), geriatric psychiatry (n 5 4), neuropsychology
(n 5 1), and neurology (n 5 1). Participant characteristics,
including primary area of expertise, assessment experience,
and geographical representation for each round of data
collection are reported in Table 1. The proportion of respon-
dents within each category did not vary significantly across
rounds. Approximately 50% of the participants were clini-
cians. A majority of respondents indicated that they had
assessment experience in two or more areas of interest
(mobility, cognition, or behavior). Across all rounds, a min-
imum of 20% of respondents were located outside of Can-
ada.

3.2. Participant responses
3.2.1. First-round responses
Missing data were limited to 34 of 4392 possible ratings

across all items and participants (0.8%). Among feasibility
ratings, 123 were rated as “don’t know” (5.6%). Median
and IQR results for each item in the first round of data collec-
tion are reported in Table 2. Nineteen items reached
consensus for both importance and feasibility. Within the
functional mobility domain, these included sitting, standing,
and walking. Across domains of intrinsic factors, items
included gait and postural control (sensorimotor), gait aid
use, fall history, medications, multimorbidity, and physical
activity (health status), contractures, paresis, parkinsonism,
postural hypotension, and stroke (specific comorbid condi-
tions), agitation (behavioral and psychological symptoms),
and apraxia, attention, and judgment (cognitive symptoms).
No item reached consensus for being unimportant or not
feasible.

Participant comments consisted of requests for clarifica-
tion or reflected the context-dependency of responses. Re-
quests for clarification focused on the conditions of
assessment and on the term “skilled clinician.” The round
2 questionnaire was edited for clarity based on these com-
ments (see Supplementary Material). In regard to context,
both clinician and researcher respondents commented on
the importance of assessment type, emphasizing the value
of observational assessment and access to collateral sources
such as health records or a caregiver to maximize feasibility.
Respondents also commented on the importance of setting
for feasibility of assessment and suggested that consider-
ation should be given to the skills of the assessor (see
Supplementary Material for sample comments).

Twenty-two suggestions were made regarding additional
factors to include in the study. A majority could be ac-
counted for within existing items, resulting in four new fac-
tors for inclusion: frailty, type of dementia, foot care, and
generalized pain.

3.2.2. Second-round responses
Missing data included 68 of 3660 possible ratings across

all items and participants (1.8 %). Among feasibility ratings,
the proportion of “don’t know” responses decreased to 3.5%.
Of a possible 130 ratings, the number of items that were re-



Table 2

Median scores for item importance and feasibility, group consensus ratings (importance), and group agreement with respect to inclusion in a mobility staging

tool for advanced dementia (MSAD)

Category and Items

Importance (median [IQR

limits])

Feasibility (median [IQR

limits])
Consensus

importance

(round 2) (%)

Consensus

feasibility

(round 2) (%)

Agreement

(round 3)

(%)Round 1 Round 2 Round 1 Round 2

Section I: Function

Bed Mobility 8 [5–9] 8 [5.75–8.25] 7 [5–8] 7 [5–8] 67 52 –

Sitting 8 [7–9] 8 [6.75–9] 9 [7–9] 8 [7–9] 75 77 17

Standing 9 [8–9] 8 [8–9] 8 [7–9] 8.5 [7–9] 97 86 52

Postural Transitions 9 [9] 9 [8.75–9] 7 [6–8] 7 [6.5–8] 97 74 69

Assisted Transfers 8 [7–9] 8 [8–9] 7 [6–8] 7 [6–8] 89 68 76

Walking 9 [9] 9 [8–9] 8 [7–9] 8 [7.5–9] 92 86 96

Wheeling 7 [5–8] 6.5 [5.75–7.25] 7 [6–8] 7 [6–8] 50 73 –

Section II: Factors

Sensorimotor function

Coordination 7 [6.5–8] 7 [7–8] 6 [5–8] 6 [5–7] 78 43 28

Gait (e.g., speed, symmetry) 9 [8–9] 8 [8–9] 8 [7–9] 8 [7–9] 94 89 86

Hearing 6 [5–7.5] 5.5 [5–7] 6 [4–7] 6 [4–7] 30 36 –

Muscular endurance 6 [5–7.5] 6 [5.75–7] 5 [3–7] 5 [3.5–7] 47 31 –

Muscle strength 8 [7–9] 8 [7–9] 7 [6–8.25] 7 [6–8] 83 64 55

Muscle tone 7 [5.5–7] 7 [6–7] 8 [5.5–8.5] 7 [5.5–8] 56 63 –

Peripheral sensation 7 [5–8] 6.5 [6–7.25] 6 [3.5–8] 6 [4–7] 50 40 –

Postural control/balance 9 [8–9] 9 [8–9] 8 [7–8.5] 7 [7–8] 92 83 76

Proprioception 7 [6–8] 7 [6–8] 6 [3–8] 5.5 [3–7] 56 39 –

Reaction time 7 [6–7.5] 7 [5–7] 5 [4–8] 5 [4–7] 53 37 –

Range of motion 7 [6–7] 7 [6–7] 8 [7–9] 8 [7–8] 56 83 –

Sensory integration 7 [5–8] 6 [5–8] 4.5 [3–6.25] 4 [3–5] 44 15 –

Vision 8 [7–9] 8 [6–8.25] 7 [5–8] 6 [5–7] 72 48 14

Health status

Fear of falling 7.5 [6–9] 7 [6–9] 6 [4–8] 6 [4–7.75] 70 44 7

Gait aid use 9 [7.75–9] 8 [7.75–9] 8 [7–9] 8 [7.75–9] 86 83 52

History of falls 9 [8–9] 9 [8–9] 8 [6.75–9] 8 [7–9] 92 80 83

Medication(s) 8 [8–9] 8 [8–9] 9 [8–9] 9 [8–9] 89 97 48

Multimorbidity 8 [6–9] 7.5 [6.75–9] 8 [8–9] 8 [8–9] 75 94 24

Physical activity level 8 [7–9] 8 [7–8] 7 [6.5–8] 7 [6.5–8] 92 74 24

Frailty – 7.5 [6.25–8] – 7 [6.75–8] 73 75 45

Type of dementia – 7 [5–8] – 7 [6–7] 53 57 –

Specific comorbid conditions

Arthritis 8 [6–9] 7 [6–8.25] 8 [7–9] 8 [7–9] 70 89 7

Cardiovascular conditions 7 [5.75–8] 7 [6–7.25] 8 [6.5–9] 8 [6.5–9] 56 76 –

Contractures 8 [7–9] 8 [7–9] 8 [7–9] 8 [7–9] 86 96 14

Diabetes 6 [5–7] 6 [4.75–7] 8 [7–9] 8 [7–9] 33 90 –

Edema 6 [4.75–7] 6 [4.75–7] 8 [8–9] 8 [8–9] 30 96 –

Joint pain 8 [7–9] 8 [7–9] 7 [6–8] 7 [6–8] 92 66 24

Osteoporosis 6 [5–7] 6 [5–7] 8 [6–8.75] 8 [6.5–9] 36 76 –

Paresis 8 [8–9] 8 [7.75–9] 8 [7–9] 8 [7–9] 89 93 45

Parkinsonism 9 [8–9] 9 [8–9] 8 [7–9] 8 [7–9] 92 96 90

Postural hypotension 8 [7–9] 8 [7–9] 7 [6.5–9] 7 [7–9] 83 79 48

Respiratory problems 6 [5–7] 6 [5–7] 8 [7–8] 8 [7–8] 44 79 –

Stroke 8 [7–9] 7 [7–9] 8 [7–9] 8 [7–8.5] 80 86 21

Urinary incontinence 6 [4.5–7.5] 6 [5–7] 8 [7–8] 8 [7–8.75] 37 93 –

Vestibular dysfunction 7.5 [6–9] 7 [6–8] 6 [4–7.25] 5 [3.5–6.5] 61 23 –

Foot care – 7 [6–7] – 7 [7–8] 60 89 –

Generalized pain – 7 [7–8] – 7 [6–7.5] 80 52 38

Behavioral and psychological symptoms

Aggression 7 [5–9] 7 [5.75–8.25] 8 [8–9] 8 [8–9] 64 94 –

Agitation 8 [6.75–9] 8 [6–9] 8 [8–9] 8 [8–9] 72 94 79

Anxiety 7.5 [6–9] 7 [6–8] 8 [7–8] 8 [7–8] 69 82 –

Apathy 7 [5–7.25] 6.5 [5–7] 7 [6–8] 7 [7–8] 50 76 –

Delusions 6 [5–7] 6 [5–7] 7 [6–8] 7 [6–7.25] 36 65 –

Depression 7 [5–8] 6 [5–7.25] 7 [6–8] 7 [6–8] 47 66 –

Disinhibition 6 [5–7] 6 [5–7] 8 [7–8.25] 8 [7–8] 30 84 –

(Continued )
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Table 2

Median scores for item importance and feasibility, group consensus ratings (importance), and group agreement with respect to inclusion in a mobility staging

tool for advanced dementia (MSAD) (Continued )

Category and Items

Importance (median [IQR

limits])

Feasibility (median [IQR

limits])
Consensus

importance

(round 2) (%)

Consensus

feasibility

(round 2) (%)

Agreement

(round 3)

(%)Round 1 Round 2 Round 1 Round 2

Hallucination 6.5 [5–7] 6 [5–7] 7 [6–8] 7 [6–8] 44 64 –

Impulsivity 8.5 [7.75–9] 8.5 [7–9] 8 [7–8] 8 [7–8] 80 82 86

Restlessness 7.5 [6–8.25] 7 [6–8] 8 [8–9] 8 [8–9] 67 91 –

Sleep disturbance(s) 7 [5–8] 6 [5–7.25] 8 [7–8] 8 [7–8] 47 85 –

Wandering 7 [5.75–8] 7 [6–8] 8 [7.5–9] 8 [8–9] 61 86 –

Wayfinding 7 [5–8] 7 [5–8] 8 [6–9] 7 [6–8] 53 69 –

Cognitive function

Agnosia 7.5 [6–8.25] 7 [6–8] 6.5 [5–7] 6 [5–7] 56 31 –

Apraxia 8 [7.75–9] 8 [7.75–9] 7 [6–8] 7 [6–7] 83 54 55

Attention 8 [7–9] 8 [7–8] 8 [6.5–8] 7 [6–8] 80 68 59

Judgment 8 [7–8] 7 [6–8] 7 [6–8] 7 [6–7.25] 72 56 45

Memory 6 [5–6.25] 6 [5–6] 8 [7–8] 7.5 [7–8] 19 80 –

Motor planning 8 [7–9] 8 [7–9] 7 [5.5–7.5] 6 [5–7] 80 44 38

Processing speed 7 [6–7.25] 7 [6–7] 6 [5–7.75] 6 [5–7] 56 38 –

Visuospatial ability 8 [7–9] 8 [7–8] 6 [5–8] 6 [5–7] 80 45 62

Items in bold represent those that reached consensus (� 70%) for importance and agreement as high priority for inclusion in an MSAD.
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rated ranged from zero to 95 per participant (mean 356 28).
Both clinician (CLIN) and researcher (RES) groups re-rated
approximately 30% of items within a domain for both impor-
tance and feasibility (CLIN: mean 31% 6 8.3 for impor-
tance, 26.8% 6 6.5 for feasibility; RES: mean
29.3% 6 3.7 for importance, 30% 6 6.2 for feasibility).

Median and IQR ratings for each item in the second round
of data collection are reported in Table 2. In total, 32 items
representing all domains reached consensus for being impor-
tant to the assessment of mobility in advanced dementia.
Thirty-six items reached consensus for feasibility. Twenty
items reached consensus for both importance and feasibility
(Table 2). No item reached consensus for being unimportant
or not feasible. Median consensus ratings within a domain
were generally higher for RES than CLIN for both impor-
tance and feasibility. A breakdown of consensus ratings by
group is reported in Table 3. The difference between groups
was most evident in ratings of feasibility: RES consistently
rated factors higher on feasibility of assessment compared
with CLIN, with the exception of sensorimotor function,
which was rated low for feasibility by both groups. Across
all domains, 31 and 45 items reached consensus for feasi-
bility among CLIN and RES, respectively. The group effect
for rating of importance was less consistent. Overall, RES
reached full agreement (100%) for 11 ratings and CLIN
reached full agreement for two.

3.2.3. Third-round responses
Of the 32 items included in round 3, participant agree-

ment that an item was high priority for inclusion in a
mobility staging tool for advanced dementia ranged from
7% to 96%. Eight items reached agreement of 70% or
greater, representing all domains except cognitive function
(Table 2). These items included walking (96%), parkin-
sonism (90%), gait (86%), impulsivity (86%), fall history
(83%), agitation (79%), transfers (76%), and posture control
(76%), with postural transitions (69%) closely following. Of
these items, all but transfers reached consensus for feasi-
bility although it narrowly missed the criterion (69%). Vi-
suospatial ability was ranked the highest priority cognitive
function (62%).
4. Discussion

In this study, we engaged clinicians and academic re-
searchers in the areas of mobility and dementia to identify
key factors that impact mobility in people with advanced de-
mentia. Participants were instructed to take a broader
perspective on mobility in dementia, by considering inde-
pendence, autonomy, and engagement in meaningful activ-
ities as important outcomes that overlap with, but are
separate from falls risk, and to consider the feasibility of
assessment in the advanced dementia population. The con-
ceptual model of mobility used to guide this study consid-
ered functional mobility separate from intrinsic factors that
can affect a person’s mobility status (Fig. 2). The limited
number of additional items identified by participants sug-
gests that the consensus exercise was grounded in a compre-
hensive model. The results of this study have important
implications for development of assessment protocols and
guidelines to support treatment and clinical care of mobility
decline in PWD.

Overall, consensus was reached on 32 items important to
assess in PWD with eight items selected as high priority for
inclusion in a mobility staging tool. These high priority
items represented five different categories. Although many



Table 3

Breakdown of consensus ratings by primary group membership

Group

Importance Feasibility

Median

consensus rating

No. items

reaching consensus (%)

Median

consensus rating

No. items

reaching consensus (%)

Section I: Function

All 88.9 5 (71.4) 74.3 5 (71.4)

CLIN (n 5 20) 90 5 (71.4) 72.2 4 (57.1)

RES (n 5 16) 87.5 6 (85.7) 86.7 6 (85.7)

Section II: Factors

Sensorimotor function

All 55.6 5 (38.5) 42.8 3 (23.1)

CLIN 55 5 (38.5) 42.1 4 (30.8)

RES 62.5 5 (38.5) 46.7 3 (23.1)

Health Status

All 80.6 6 (75) 77.8 6 (75)

CLIN 77.5 6 (75) 80.6 5 (62.5)

RES 87.5 7 (87.5) 80.8 7 (87.5)

Specific comorbid conditions

All 65.3 7 (43.8) 85.5 13 (81.2)

CLIN 62.8 8 (50) 73 9 (56.2)

RES 67.7 6 (37.5) 93.8 14 (87.5)

Behavioural and psychological symptoms

All 52.8 2 (15.4) 82.4 9 (69.2)

CLIN 45 4 (30.8) 77.8 8 (61.5)

RES 56.2 1 (7.7) 87.5 12 (92.3)

Cognitive function

All 76.4 5 (62.5) 50 1 (12.5)

CLIN 67.5 5 (62.5) 39.5 1 (12.5)

RES 81.2 5 (62.5) 64.3 3 (37.5)

Totals

All 32 (49.2) 37 (56.9)

CLIN 33 (50.8) 31 (47.7)

RES 30 (46.2) 45 (69.2)

Abbreviations: CLIN, clinician; RES, researcher.
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of the selected items are already routinely included in clin-
ical assessments of mobility or fall risk, for examplewalking
and transfer ability, gait and balance impairments, parkin-
sonism, and fall history, others are specific to dementia,
namely the behavioral symptoms of impulsivity and agita-
tion.

Walking and ability to transfer are important for defining
an individual’s degree of independence in mobility. In the
present study, both were deemed feasible to assess in people
with advanced dementia. Clinically, they can be evaluated
by observation and rated based on degree of assistance
required as in the Rating Scale for Gait Evaluation–
Cognitive Deterioration [6,20]. Wheeled mobility was not
rated highly as a factor to consider. This finding could
reflect, in part, the view that mobility requires ambulation,
highlighting a gap in research and clinical practice
regarding the use of wheelchairs to support independent
mobility in PWD [21].

Gait and balance impairment were also deemed feasible
to assess in PWD. Separate from fall risk, the quality of
gait and ability to maintain stability provide important infor-
mation about individuals’ health status and are predictors of
medical events, decline, and death [22–25]. Although tools
such as the Berg Balance Scale [26] or the Performance Ori-
ented Mobility Assessment [27] are commonly used to iden-
tify impairments in these areas, a recent review by our group
suggested that a majority of existing tools designed to assess
balance, gait, and mobility are not feasible to administer in
people with advanced dementia because of their
performance-based approach and the need for comprehen-
sion, attention, motivation, and complex motor skill execu-
tion during testing [6]. The importance of parkinsonism in
staging mobility in this population reflects its significant
impact on the performance of functional mobility tasks
(transferring, walking, standing), and its role as a marker
for accelerated mobility decline [28,29]. Similarly, a
history of falls is a powerful predictor of future falls in
PWD, and from a staging perspective, people who fall are
also at higher risk of progression in mobility loss [30,31].

Behavioral features of dementia are less typically
included in mobility assessments. In this study, both impul-
sivity and agitation were rated as factors to consider in a
staging tool. The care and attention to safety used by an in-
dividual when moving is a reflection of their impulsivity,
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which is a contributor to fall risk in PWD living in long-term
care [19,32]. A fall-related impulsive behavior scale has
been validated in the dementia population [32]. Agitation
is a marker for a more rapid decline in functional status
and a neuropsychiatric symptom, which contributes to fall
risk, with the relationship between agitation and these out-
comes both direct and indirect through the use of psychotro-
pic medications [19,33–35].

Although all eight highest priority factors correspond to
commonly identified predictors of fall risk [19,36,37],
many factors known to be significant independent
predictors of falls in PWD were not ranked high priority
despite reaching consensus for importance. One
explanation for this finding is that priority ratings were
influenced by the feasibility of assessing a particular factor
in people with advanced dementia, which participants
were instructed to consider alongside its importance. For
example, visuospatial abilities and sensory impairments
were rated very highly for importance but were viewed as
less feasible to assess in this population, reflecting a lack
of assessment methods developed and validated in people
with advanced dementia [38,39]. Interestingly, across all
domains, there was a bias toward lower median ratings and
fewer items reaching consensus for clinicians versus
researchers. Lower feasibility ratings among clinicians
may be attributable to the unique perspective afforded by
expert clinical judgment. Clinician respondents also
commented on practical experiences that informed their
responses such as lack of availability of skilled clinicians
or resources, or patient-centered barriers to assessment.

A second explanation for the exclusion of a number of
well-known fall risk factors from the high priority list is
that, as instructed, participants selected factors they felt
were particularly important for assessing the stage of
mobility impairment as distinct from risk. Staging, which
we described as “a standardized, shorthand expression of
patient function in various domains of related activities”
[40], is function-focused and allows interventions to be
tailored to the abilities of the individual to help manage
risk in balance with other outcomes. Risk assessment, on
the other hand, tends to have a deficit focus and aims to
identify and mitigate hazards with a focus on prevention.
It is thus important that the final selection of these eight
high priority items be interpreted in the context of the study
goal, which was to inform the development of a mobility
staging tool in dementia. The broader list of 32 items reach-
ing consensus for importance, and their ratings of feasi-
bility of assessment also have future value in informing
the development of tools for comprehensive mobility
assessment in this population, for example, by informing
what constructs to include. This information, combined
with additional literature and clinical expertise informing
frequency of assessment, conditions for triggering assess-
ment, etc., has the potential to advance clinical care guide-
lines about best practices for mobility assessment in PWD.
The results of this study also serve to highlight gaps where
feasible assessment methods do not currently exist and as
such opportunities for tool development.
4.1. Limitations

Although the modified Delphi approach is commonly
used to obtain unbiased expert consensus, we do acknowl-
edge that the approach is not completely objective. Although
the pool of nominated participants was intended to be repre-
sentative, not all types of mobility specialists were reflected
in our group and it is possible that participants in this study
do not share the opinions of all those who assess mobility.
Furthermore, the number of participants was relatively small
although it fell within the suitable range for Delphi
consensus exercises [14,15], and equal representation of
clinicians and academic researchers with a breadth of
expertise and geographical location may be considered a
strength.
5. Conclusions

Identifying key factors that impact mobility in advanced
dementia has important consequences for clinical manage-
ment; impacting clinicians’ ability to monitor changes
over time, direct therapeutic interventions, and guide care-
giver decision-making. This consensus exercise has identi-
fied several important mobility factors deemed feasible to
assess in individuals with advanced dementia. These items
will be used as the foundation for a staging tool to help char-
acterize and monitor transitions in mobility function. Results
of this study also provide a foundation for development of
other assessment protocols and clinical care guidelines that
will help to promote mobility and identify opportunities
for clinical intervention and support. Future work will focus
on determining how to reliably assess these factors and how
to stage mobility function using this multidimensional
approach.
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RESEARCH IN CONTEXT

1. Systematic review: A scoping review conducted
by the authors (Van Ooteghem K, Musselman K,
Gold D, Marcil MN, Keren R, Tartaglia MC,
et al. Evaluating Mobility in Advanced Dementia:
A Scoping Review and Feasibility Analysis. The
Gerontologist. 2018;23(11):1018-33; https://
doi.org/10.1093/geront/gny068.) informed the
conceptual model of mobility that was used to
guide this study. The review identified mobility
assessment tools used in dementia and the ele-
ments of mobility evaluated. It also established
the need to consider feasibility of assessment in
people with advanced dementia.

2. Interpretation: Key factors identified through the
consensus exercise represented different domains,
supporting the need for a multidimensional approach
to assessment inclusive of dementia-specific factors.
Fewer factors reached consensus for feasibility
among health care providers versus researchers,
demonstrating the significance of input from clinical
experts. Factors that reached agreement as high pri-
ority for inclusion in a mobility staging tool may
represent a minimum set of essential measures
deemed feasible to assess in people with advanced
dementia.

3. Future directions: Futurework should determine how
to adequately assess key factors and how to integrate
the results of assessment into practice.
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