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ARTICLE

Reliability of the Berg Balance Scale as a Clinical Measure
of Balance in Community-Dwelling Older Adults with
Mild to Moderate Alzheimer Disease: A Pilot Study

Susan W. Muir-Hunter, PT, PhD;"" Laura Graham, PT, PhD;*
Manuel Montero Odasso, MD, PhD'™"

ABSTRACT

Purpose: To measure test—retest and interrater reliability of the Berg Balance Scale (BBS) in community-dwelling adults with mild to moderate Alzheimer
disease (AD). Method: A sample of 15 adults (mean age 80.20 [SD 5.03] years) with AD performed three balance tests: the BBS, timed up-and-go test
(TUG), and Functional Reach Test (FRT). Both relative reliability, using the intra-class correlation coefficient (ICC), and absolute reliability, using standard
error of measurement (SEM) and minimal detectable change (MDCqs) values, were calculated; Bland—Altman plots were constructed to evaluate inter-
tester agreement. The test—retest interval was 1 week. Results: For the BBS, relative reliability values were 0.95 (95% Cl, 0.85-0.98) for test—retest
reliability and 0.72 (95% Cl, 0.31-0.91) for interrater reliability; SEM was 6.01 points and MDCq5 was 16.66 points; and interrater agreement was 16.62
points. The BBS performed better in test—retest reliability than the TUG and FRT, tests with established reliability in AD. Between 33% and 50% of partic-
ipants required cueing beyond standardized instructions because they were unable to remember test instructions. Conclusions: The BBS achieved relative
reliability values that support its clinical utility, but MDCgs and agreement values indicate the scale has performance limitations in AD. Further research to
optimize balance assessment for people with AD is required.

Key Words: accidental falls; Alzheimer disease; dementia; postural balance; reproducibility of results.

RESUME

Objectif : Mesurer la fiabilité test-retest et interévaluateurs de I'échelle de Berg chez les adultes agés qui résident dans la collectivité et qui sont atteints
de la maladie d’Alzheimer au stade léger a modéré. Méthode : Un échantillon de 15 adultes (4ge moyen de 80,20 [ET de 5,03] ans) atteints d’Alzheimer
ont effectué trois tests d’équilibre : I'échelle de Berg (Berg Balance Scale), le test de lever et marcher chronométré (timed up-and-go [TUG)) et le test de
portée fonctionnelle (Functional Reach Test). La fiabilité relative, a I'aide du coefficient de corrélation intraclasse (CCI) et la fiabilité absolue, a I'aide
de I'erreur type de mesure (ETM) et des valeurs de changement détectable minimal (CDMgs), ont été calculées; des courbes de Bland et Altman ont été
construites pour évaluer la convergence interévaluateurs. L'intervalle de test-retest était d’'une semaine. Résultats : En ce qui concerne I'échelle de Berg,
les valeurs de fiabilité relative étaient de 0,95 (95% Cl, 0,85 a 0,98) pour la fiabilité test-retest et de 0,72 (95% Cl, 0,31 & 0,91) pour la fiabilité interéva-
luateurs; 'ETM était de 6,01 points et le CDMgs était de 16,66 points, tandis que la convergence interévaluateur était de 16,62 points. L’échelle de Berg a
obtenu de meilleurs résultats que les tests de lever et marcher chronométré et de portée fonctionnelle, tests ayant une fiabilité établie pour I’Alzheimer en
fiabilité test-retest. De 33% a 50% des participants avaient besoin de plus de directives que les instructions normalisées, car ils n’étaient pas capables de
se souvenir des instructions de test. Gonclusions : L’échelle de Berg a obtenu des valeurs de fiabilité relative qui appuient son utilité clinique, mais les
valeurs de CDMgs et de convergence indiquent que cette échelle présente des limites en matiere de rendement pour les cas d’Alzheimer. D’autres
recherches visant I'optimisation de I'évaluation de I'équilibre chez les personnes atteintes d’Alzheimer doivent étre effectuées.
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Reliability of outcome measures is important for
clinical practice because the consistency or repeatability
of measures affects how recorded scores are interpreted
to determine whether a true change in function has
occurred. Outcome measures developed and evaluated
for reliability in one patient population should be re-
viewed in other patient groups that present with unique
features that could potentially alter a test’s performance.

Dementia is a set of diseases, each with a distinct
underlying pathology; although these diseases have com-
monalities, clinical features also distinguish one subtype
from another. More important, gait and balance prob-
lems have been found to vary considerably by dementia
subtype, and therefore it is important to be aware of the
heterogeneity in functional ability.! Some of the existing
literature on the reliability of physical performance mea-
sures in people with dementia is limited by the use of
a sample consisting of participants with a non-specific
diagnosis of dementia and no quantification of disease
severity or disease sub-type.>=°

Falls are a major cause of disability and dependence
in older adults, particularly in those with dementia:’
People with dementia have an annual fall risk of 60%—
80%,% twice that of community-dwelling older adults
with normal cognition. People with dementia who fall
are also 5 times more likely to be admitted to an institu-
tion than those who do not.° Finally, the cognitive deficits
associated with dementia affect the ability to perform
activities of daily living independently.’® The number of
people living with dementia is expected to increase dra-
matically in the coming years; in addition to indirect
costs and caregiver burden, the direct costs of emer-
gency, acute care, rehabilitation, and long-term care in
this population are projected to be substantial for the
health care system.!?

Alzheimer disease (AD), the most common type of de-
mentia, is characterized by hallmark changes in memory
and language that represent potential barriers to the
assessment of physical function. These changes, which
begin in the earliest phases of the disease, create diffi-
culty in understanding spoken words and following
multistep instructions; they progress over time with in-
creasing disease severity to adversely affect the perfor-
mance of physical tasks.!! Taken together, these changes
could compromise the ability of outcome measures to
accurately quantify or detect change over time in a phys-
iotherapy treatment program.'>~'* Therefore, when out-
come measures are used with this population, the con-
tent of test instructions needs to be aligned with known
communication strategies that are responsive to lan-
guage changes in AD, and the number of steps required
to execute a given task should be minimized.

When assessing people with a diagnosis of AD, it is
important to appreciate whether the clinical test mea-
sures balance function (i.e., both static and dynamic
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abilities) or whether it instead measures how well a per-
son with compromised cognitive function (specifically,
limitations in short-term memory and executive func-
tion) can follow multi-step instructions and understand
complex language in the instructions. An inability to
follow multi-step commands may not change with a re-
habilitation intervention; conversely, if balance function
does improve, the improvement will not necessarily be
identified if cognitive impairment prevents quantifica-
tion of abilities on the standardized test. Among the
available physical performance measures regularly used
in clinical practice, only a small selection have demon-
strated reliability (test-retest reliability) in people with
AD (the timed up-and-go [TUG] test,>31214 Functional
Reach Test [FRT],!? 6-minute walk test,!31* and Physical
Performance Test!); investigation of additional outcome
measures has the potential to increase the assessment
options for therapists.

The Berg Balance Scale (BBS), developed as a clinical
measure of functional balance specifically for use with
older adults, is one of the scales most commonly used
in clinical practice by physiotherapists.!® Suggested ap-
plications include comparing balance between groups of
people, describing balance in an individual, monitoring
balance ability over time, and evaluating the effectiveness
of rehabilitation treatment.”” Among Ontario physical
therapists practising in geriatrics, the BBS and the TUG
are the two most commonly used measures of functional
performance.'® Because the BBS evaluates 14 tasks, it
has the potential to provide a greater overview of abili-
ties than the TUG; also, the graduated nature of the tasks
provides safety in the assessment process and can assist
in treatment planning. The psychometric properties of
the BBS have been well demonstrated in many patient
populations (people with stroke, multiple sclerosis, ac-
quired brain injury, Parkinson disease, and spinal cord
injury), but it has not been evaluated among people
with AD.

Older adults with dementia can present unique chal-
lenges in the rehabilitation setting,'®1? but they are able
to participate and make gains in mobility through struc-
tured rehabilitation interventions.?? Cognitive impairment
is a particularly important factor for physiotherapists to
understand, because its prevalence among patients in
geriatric inpatient rehabilitation services has been re-
ported to range from 31% to 45%.21-23 It is very impor-
tant that scales commonly used by physiotherapists to
evaluate and assess balance function have demonstrated
acceptable reliability. Our objective in this study, there-
fore, was to measure the test-retest and interrater relia-
bility of the BBS in a population of community-dwelling
older adults with mild to moderate AD. We hypothesized
that the BBS would be reliable and would perform well
relative to other balance scales with established reliabil-
ity, specifically the TUG and the FRT, in this population.
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METHODS

Participants

We recruited a convenience sample of adults with a
diagnosis of mild to moderate AD from a day program
for community-dwelling older adults with dementia. Re-
ferral to the program is based on a confirmed diagnosis
of dementia by a geriatrician according to the criteria of
the National Institute of Neurologic and Communicative
Disorders and Stroke—AD and Related Disorders Asso-
ciation.?* Participants were included if they were age 65
years or older, medically stable, English speaking, and
able to understand simple instructions. Potential parti-
cipants were excluded if they had any neurological,
musculoskeletal, or cardiorespiratory impairment that
could compromise safe administration of the testing
protocol. The study was approved by the University
of Western Ontario Research Ethics Board for Health
Sciences Research Involving Human Subjects. All partic-
ipants or their caregivers provided written informed con-
sent before participation in the study.

Measures of balance

Three clinical tests of balance were evaluated: the
BBS, TUG, and FRT. Participants wore their usual foot-
wear for all balance tests.

Berg Balance Scale

The BBS consists of 14 functional tasks of increasing
difficulty, each scored on a scale ranging from 0 to 4
(0 = unable to perform the task; 4 = task is performed
independently).'7-2>-27 The maximum possible score is
56, indicating no identifiable balance difficulties.

Timed up-and-go test

The TUG assesses mobility and locomotor perfor-
mance in older adults.?82° In this study, participants
were timed from the moment they were instructed to
stand up from a chair (seat height = 48 cm), walk at their
preferred usual pace for 3 m, turn around, and walk back
to sit in the chair. Participants were allowed to use the
arms of the chair to stand up and to use their usual mo-
bility aid, if any. Bischoff and colleagues3? have proposed
that women ages 65-85 years should be able to complete
the TUG in 12 seconds or less. Test-retest reliability has
been established for this scale in older adults with mild
to moderate AD.'%14 Instructions for performance of the
test were given according to the information provided by
Ries and colleagues'# in their study of older adults with
AD.

Functional Reach Test

The FRT was developed to provide a functional quan-
tification of the limits of stability,>' defined as the
maximal distance one can lean forward, backward, and
sideways while standing without changing one’s foot
position.3! The distance that people can lean decreases
with age, which is believed to reflect compensation for
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impaired postural control mechanisms.?! A distance of
less than 20.3 cm has been associated with an increased
fall risk in community-dwelling older adults.3?> Test—
retest reliability has been established for this scale in
older adults with mild to moderate AD.'?

Testing procedure

To evaluate the reliability of the functional outcome
measures, participants attended two testing sessions
scheduled 1 week apart. This time frame was chosen be-
cause balance variables could reasonably be expected
not to change during this time, in the absence of a fall
or an acute illness. The order of the balance tests and
the raters was randomized. Participants were allowed a
short rest between evaluations, as needed. Two physio-
therapists (SWH, LG) with experience in assessing and
treating older adults with balance problems performed
all the evaluations.

In the first session, assessments were carried out by
both therapists (SWH, LG); in the second session, all
assessments were completed by one therapist (SWH).
Instructions for the performance of each task in the BBS
used the standardized wording that accompanies the
tool; the assessing therapists underwent a training ses-
sion to ensure consistency in the administration of all
tests. For the purposes of the study, cueing was defined
as providing any additional verbal, visual, or tactile
direction necessary to ensure correct performance of
the task after the initial set of standardized instructions
was given. Cueing was considered different from super-
vision, defined as the use of standby physical assistance
to ensure safe performance of a task in case the partici-
pant lost his or her balance. Assessors were instructed
to record either yes or no on the test form regarding
whether cueing was required beyond the standardized
verbal instructions; for the BBS, each individual task had
cueing notes. The need for cueing was evaluated during
test session 1 (the interrater reliability session), the first
time the test was administered.

Additional outcome measures

Global cognitive status was assessed using the Mini-
Mental State Examination (MMSE), which assesses orien-
tation, attention, memory, and language and has been
validated as a tool with high reliability in a variety of
patient populations.33 Severity of dementia was cate-
gorized by MMSE score as mild (MMSE > 20 points),
moderate (MMSE = 10-20 points), or severe (MMSE <
10 points).3*

Data analysis

Relative reliability is the degree to which individuals
maintain their position in a sample when repeated
measurements are performed.3> We calculated two mea-
sures of relative reliability for each balance test: inter-
rater reliability (the degree to which the measurement
tool yields similar results at the same time with more



258

than one assessor) and test-retest reliability (the degree
to which a result on one instrument is equivalent to the
result on the same instrument across days). Relative re-
liability was quantified using the intra-class correlation
coefficient (ICC). An ICC value of more than 0.9 was
considered excellent, values between 0.8 and 0.9 were
considered good, values between 0.7 and 0.8 were con-
sidered fair, and values less than 0.7 were considered to
be of questionable clinical value.3°

Absolute reliability is the degree to which repeated
measurements of the same tool vary for an individual;
smaller variation indicates higher reliability.?> Two mea-
sures of absolute reliability were quantified from the two
evaluations done by the same rater: the standard error
of measurement (SEM), an expression of measurement
error in the same units as the scale, calculated as
SEM = SD,/(1 — ICC),?” and the minimum detectable
change (MDCgs), an estimate of the smallest change in
the score that can be detected beyond measurement
error, calculated as MDCys = SEM x v/2 x 1.96.37 In ad-
dition, we constructed Bland-Altman plots to measure
agreement between the two assessors for each balance
test.3® A Bland-Altman plot involves graphing the differ-
ence in balance scores between the two testing sessions
against the mean of the sample balance scores. The data
on the use of additional cueing were quantified with
descriptive statistics only. Using the method described
by Walter and colleagues,?® we calculated a required
sample size of 12 to identify a desired ICC of 0.9, with a
lower CI of 0.60, given o« = 0.05 and f = 0.20. All statisti-
cal analyses were performed using IBM SPPS Statistics
version 21.0 (IBM Corporation, Armonk, NY).

RESULTS

A convenience sample of 15 older adults consented to
participate in the study. The sample consisted of 11 men
and 4 women; the mean age was 80.20 (SD 5.03) years.
The mean MMSE score was 20.0 (SD 5.5), which indi-
cates mild to moderate disease severity; participants
had a mean 11.7 (SD 3.4) years of education, and none
used a mobility aid.

All participants were able to complete all of the bal-
ance tests; no tests were terminated because of safety
concerns, on participant request, or because the partici-
pant, even with additional cueing, could not understand
and execute each task. However, some participants re-
quired additional cueing for instructions on some tests;
33% required cueing for the TUG because they could
not remember all the steps in the test’s instructions, and
cueing was required for the following BBS items for the
same reason: item 5, transfers (33%); item 8, limits of
stability-reaching forward (25%); item 10, turning to
look behind left and right shoulder in standing (50%);
item 11, turn 360° (50%); item 12, placing alternate foot
on step while standing unsupported (33%); and item 13,
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Table 1 ICCs for Test—Retest and Interrater Reliability Values for
Community-Dwelling Older Adults with Mild to Moderate Alzheimer
Disease (n = 15)

Balance test ICC 95% Cl p-value*
Test—retest reliability
BBS 0.95 0.85-0.98 <0.0001
TUG 0.72 0.33-0.90 0.002
FRT 0.81 0.52-0.94 <0.0001
Interrater reliability
BBS 0.72 0.31-0.91 0.002
TUG 0.98 0.93-0.99 <0.0001
FRT 0.79 0.43-0.94 0.001

*Statistical significance was set at p < 0.05.
ICC = intra-class correlation coefficient; BBS = Berg Balance Scale;
TUG = timed up-and-go test; FRT = Functional Reach Test.

tandem standing unsupported with one leg in front
(17%).

The BBS showed excellent test-retest reliability ICC =
0.95; 95% CI, 0.85-0.98; p < 0.0001), performing better
than both the TUG and the FRT; all three tests achieved
test-retest values indicating clinical utility (ICC > 0.70).
The interrater reliability of the BBS was lower than its
test-retest reliability and lower than those of the TUG
and FRT; nevertheless, all three tests achieved interrater
reliability values that indicated clinical utility ICC > 0.70;
see Table 1).

The results of relative and absolute test-retest relia-
bility analyses are presented in Table 2. For the BBS, the
SEM was 6.01 points; more important, however, the
MDCgs was 16.66. The Bland-Altman plot for the BBS
(Figure 1) also shows sufficient disagreement between
the two evaluators in the same session to be clinically
important (+16.62 points) and to cause problems with
interpretation. The mean BBS score improved by an
average of 3 points between the trials for interrater relia-
bility (see Table 2); no such improvement occurred with
the TUG or the FRT.

DISCUSSION

Our findings show that although the BBS demonstrates
acceptable relative reliability in both test-retest and inter-
rater evaluation, measures of absolute reliability and
agreement suggest that the scale has limitations when
used with adults with mild to moderate AD. These limi-
tations mean that differences in scores obtained by mul-
tiple therapists evaluating the same person would be
large enough to make interpretation of balance status
difficult, if not impossible, limiting the therapist’s ability
to determine whether the client’s ability has truly changed
over time. However, the BBS showed better relative relia-
bility than the TUG and the FRT, both measures with
established reliability in mild to moderate AD.>1* Mea-
sures of reliability for the TUG were consistent with re-
sults reported by Ries and colleagues,'* based on a
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Figure 1 Bland—Altman plots for agreement between two physiothera-

pists performing the (a) Berg Balance Scale (BBS), (b) Functional Reach
Test (FRT), and (c) timed up-and-go test (TUG) on community-dwelling
older adults with mild to moderate Alzheimer disease.

sample of people with mild to severe AD; Suttanon and
colleagues'? reported lower values for people with mild
to moderate AD. No previous study of reliability in
people with AD has published measures of agreement;
our study thus adds valuable information on the varia-
tion that can be present between assessments using the
TUG, FRT, and BBS.
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To the best of our knowledge, ours is the first study to
evaluate the BBS in a group of older adults with a diag-
nosis of dementia, including a specific quantification of
both types of disease and disease severity (i.e., mild to
moderate AD). Previous research has demonstrated that
in a sample of older adults living in a personal care
home setting (i.e., in their own apartments with care
staff available 24 hours a day for assistance with activi-
ties of daily living), the BBS has acceptable test-retest re-
liability (ICC = 0.77) over a retest period of 1-2 weeks.*?
Unfortunately, this research did not present information
on participants’ cognitive status, either via global cogni-
tive testing scores or a dementia diagnosis, so the results
cannot be directly compared with ours.

It is also important to note that the other balance
scales evaluated in our study, the TUG and the FRT, ach-
ieved acceptable interrater reliability. Previous research
on the psychometric properties of these balance scales
has been conducted in a mixed population of patients
with mild to moderate AD or a sample with mixed de-
mentia types.>'? The relative proportions of people with
mild and moderate disease could affect overall test per-
formance between samples, and therefore this informa-
tion should be included in study sample descriptions be-
cause test performance may decrease with increasing
disease severity. Previous evidence on the FRT’s reliabil-
ity has been contradictory and limits knowledge trans-
lation recommendations.'2#! Because our reliability re-
sults for the FRT are at the threshold value of clinical
utility, it is recommended that it not be used as the sole
measure of balance assessment for adults with mild to
moderate AD. Our study sample was distinct from those
of other studies'>!* in that although all participants lived
in the community, they were also enrolled in an out-
patient day program, which suggests their disease had
progressed to the point at which their caregivers were
seeking respite. No information was available on the
presence of responsive behaviours or the reasons for
families’ initiating day program attendance.

None of the previous research on using balance mea-
sures with this population has reported on the percent-
age of people who did or did not require cueing to per-
form the test or the individual items within balance
scales such as the BBS. Our study is thus a novel con-
tribution to the literature and highlights some of the
limitations that people with AD can experience with
multi-step commands.

The use of cueing may not necessarily be detrimental
in the evaluation of complex tasks, but tasks scored on
the basis of completion time are unfairly biased against
people with memory and language problems. Another
important consideration is that providing cues during a
task has the potential to adversely affect performance,
such that this type of compensation by the assessor may
still not allow for an accurate quantification of ability. A
person with AD who needs to listen to directions from
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Table 2 Scores, Test—Retest Reliability, Standard Error of Measurement, and Minimal Detectable Change of Four Balance Measures Evaluated on Two

Occasions in People with Mild to Moderate Alzheimer Disease (n = 15)

TUG, s FRT, cm
Trial 1, mean (SD) 41.67 (14.25) 16.94 (9.22) 19.00 (11.22)
Trial 2, mean (SD) 44.67 (7.84) 16.88 (8.65) 17.68 (8.97)
No. (%) who required cueing to complete tasks during testing 8 (53.3) 5(33.3) 3(20.0)
ICC (95% Cl) 0.95 (0.85-0.98) 0.72 (0.33-0.90) 0.81 (0.52-0.94)
SEM 1.24 4.56
MDCgs 16.66 3.44 12.64
Agreement (Bland—Altman plot) 16.94 3.82 16.94

BBS = Berg Balance Scale; TUG = timed up-and-go test; FRT = Functional Reach Test; ICC = intra-class correlation coefficient; SEM = standard error of

measurement; MDCgs = minimal detectable change.

the evaluator is performing a superimposed attention-
demanding task that may diminish task performance,
creating an inadvertent dual-task test scenario; a timed
test will take longer if the person must wait to be told
the next component in the sequence of movements. In
addition, the complexity of the testing could vary from
one testing occasion to another, or between individuals,
if the amount of cueing is not consistent. Therefore, it is
important that clinicians note both the level and the
form of cueing (i.e., verbal, tactile, or visual) required
during testing, to allow replication of testing conditions
and so that any changes in the level of guidance required
can be documented.

Finally, scoring for the BBS task “Turn 360°” requires
that points be deducted if cueing is required, which
raises issues of validity because a person who requires
cueing for this task may not necessarily show poorer
balance during daily activities, when cues are internal
and environmental. The wording of standardized instruc-
tions and the scoring options may need to be reviewed
to better quantify ability by optimizing communication
strategies for people with AD.

Our study has several important limitations. First, the
sample size was small, and a lack of statistical power
may have had an adverse effect on results; therefore, the
study should be repeated with a larger sample. Second,
the 1-week separation between testing could be viewed
as a limitation because this time frame may be seen
as not stable and is therefore a source of discrepancy.
In comparison with other studies, the methodology for
test-retest evaluation used in this study was comparable
with respect to time frame for retesting, and it is not a
factor for differences between studies. Third, the study
did not have an equal distribution of people with mild
and moderate AD, preventing a stratification of results
by disease severity that would provide greater under-
standing of performance on the BBS.

A strength of our study was the recording of addi-
tional cueing and the recognition of its potential detri-
mental impact (by creating a dual-task challenge) as

well as the fact that language and memory impairments
can compromise test performance. In addition, our
study sample consisted entirely of people with a con-
firmed diagnosis of mild to moderate AD, which limits
the variation among individuals that a heterogeneous
sample of multiple dementia sub-types can present. As
a pilot study, it identified avenues to explore in future
research and the need to provide greater quantification
of cueing or participant difficulties with tasks to enhance
performance on the BBS by people with AD.

CONCLUSIONS

This study demonstrated that the BBS possesses clini-
cally useful values of relative reliability (i.e., test-retest
and interrater reliability), but that measures of absolute
reliability and agreement show limitations in test perfor-
mance in people with mild to moderate AD. The com-
plex language and multi-step nature of the standardized
instructions for the BBS should be reviewed for possible
modifications to help overcome barriers to the assess-
ment of balance ability. Our study provides further evi-
dence that the TUG is an acceptable test for people with
AD, but it is still important to note the need for addi-
tional cueing to complete the components of the test
activity and to be aware that this may adversely affect
performance rather than compensating for cognitive
deficits challenged by the test. More work is required to
provide clinicians with an acceptable complement of
testing options for people with AD, across the spectrum
of disease severity, to quantify balance and measure
change with interventions.

KEY MESSAGES

What is already known on this topic

Balance function is compromised in people with AD,
placing them at an increased risk for falls and serious
fall-related injuries. The reliability of most commonly
performed balance assessment scales has not been es-
tablished for this population, which may limit therapists’
ability to accurately quantify and monitor change over
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time with a rehabilitation intervention. The BBS, one of

the scales most commonly used by physiotherapists,
has not been evaluated in this population.

What this study adds

This study demonstrated that the BBS achieved rela-

tive reliability values that support clinical utility, but the
MDCys and agreement values indicate that the scale has
performance limitations in mild to moderate AD. The
BBS should be reviewed to address potential barriers in
the administration of the test, such as language and
short-term memory limitations and difficulties in follow-
ing multistep commands that are hallmarks of AD.
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