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Abstract

Background: The Alzheimer’s Disease Cooperative Study-Activities of Daily Living (ADCS-ADL) scale is a versatile functional
assessment tool for patients with Alzheimer’s disease (AD). We evaluated its performance in controls, Peruvians with MCI or
AD.

Methods: A cross-sectional study of older adults attending a neurology institute in Lima (Peru) with mild cognitive impairment
(MCI), AD or cognitively healthy. Test-retest reliability (intraclass correlation coefficient, ICC; internal consistency, Cronbach’s
alpha) and validity were assessed.

Results: We enrolled 276 individuals (AD: 113, MCI: 68, controls: 95) with no age, sex, educational level, and depressive
symptom differences. Reliability was ideal (ICC: .996), and Cronbach’s alpha was adequate (.937). The ADCS-ADL could not
differentiate MCI from controls but did differentiate AD severity. The ADCS-ADL correlated highly with nearly all tools.

Conclusions: The ADCS-ADL scale is reliable in a population with AD in Lima, Peru. Future work may validate a tool for
Peruvians with lower educational levels.
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8Atlantic Fellow for Equity in Brain Health, Global Brain Health Institute, University of California, San Francisco, San Francisco, CA, USA
9Servicio de Neuropsicologı́a, Instituto Peruano de Neurociencias, Lima, Peru
10Carrera de Psicologı́a, Facultad de Ciencias de La Salud, Universidad Privada Del Norte, Lima, Perú
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Introduction

Alzheimer’s disease (AD) is a progressive cognitive impair-
ment with predominant memory impairment (although non-
amnestic presentations exist) that may or may not be ac-
companied by psychological or behavioral symptoms. One of
the most debilitating features of AD is the functional impair-
ment that occurs as the disease progresses, impeding ability to
maintain work, social or family obligations reflected in a
decline of activities of daily living (ADLs) and functional
performance.1 Mild cognitive impairment (MCI), a pre-cursor
to AD, is defined as having impairment in 1 or more cognitive
domains while maintaining functional (instrumental) inde-
pendence.2 The feature distinguishing these 2 entities is the
preservation of function (ie the ability to perform ADLs).1,2

ADLs include Cognitive ADLs (C-ADLs),3 defined as
functions that rely on the executive function domain, such as
one’s ability to manage finances, perform social planning or
complex verbal activities (ie reading and writing). Instru-
mental ADLs (I-ADLs) are ADLs that require managing
complex activities, such as proper use of household appliances
(ie using the telephone, operating a television or household
appliances), completing household chores (ie cooking or meal
preparation, taking out the trash).1,4 Basic ADLs (B-ADLs)
are a set of primary activities that a person must complete to
maintain basic autonomy and independence without relying
on others, such as feeding, toileting and dressing (4-6). De-
spite this, all types of ADLs require cognition, and can be
classified as cognitive, instrumental or basic ADLs. This
classification is used to differentiate between types of activ-
ities the person is able to complete. For example, patients with
MCI may notice difficulties performing C-ADLs,4 while
patients with early-stage AD may have difficulties with
I-ADLs. In more advanced stages of AD, B-ADLs are com-
promised as the disease progresses leading to total dependence
on another person to complete these B-ADLs, usually a family
member or caretaker.5-8

Because functional assessment is required to distinguish
between MCI and stages of AD and to make an appropriate
diagnosis, development of brief functional assessment
screenings are needed that are validated for different cultural
contexts. Several functional assessment scales have been
developed to measure ADL capacities of patients with de-
mentia, and some have been validated for use in Latin
American populations. For example, the Pfeffer Functional
Activities Questionnaire (PFAQ), validated to detect dementia
by Quiroga et al in Chile9 is a simple questionnaire designed
for community studies in normal individuals or with atypical
cognitive alterations. The questionnaire is administered to an
informant familiar with the patients’ day-to-day activities,
measures the patient’s functional ability to perform I-ADLs
and correlates highly with cognitive impairment severity. The
PFAQ correlates highly (r = .76) with cognitive function and is
able to distinguish between cognitively healthy individuals
and subjects with depression (pseudo-dementia) or

dementia.10 The PFAQ also correlates highly (r = .72) with
another widely used scale, the Lawton and Brody11’s In-
strumental Activities of Daily Living Scale, for patients with
dementia. In Peru, the PFAQ is the only tool that has been
utilized to assess functionality, and has also been used in
Chile9,12 and Brazil.13

The Alzheimer’s Disease Cooperative Study-Activities of
Daily Living (ADCS-ADL) scale was designed for ADL
assessment in clinical trials of patients with AD.14 The ADCS-
ADL is a scale that assesses 23 B-ADLs and I-ADLs. Each
activity is scored ranging from 0 (patient does not perform the
activity) to the highest score (patient is independent in the
activity). The ADCS-ADL has several advantages, including
ease of administration by primary health care providers and
that it is able to monitor functional decline using longitudinal
assessments of patients with AD.15 Moreover, it is important
to culturally and linguistically validate a tool for a particular
country, given cross-cultural differences that may bias the
validity of the original tool. In Peru, the prevalence of AD and
other related dementias is as high 520 people per 100,000.16

This number may increase further in high-altitude areas
compared with lower altitude areas, many of which exist in
Peru.17 Despite the need to reduce the burden of AD, few
validated scales, such as the RUDAS tool, exist for dementia
screening in Peru.18 Given the large burden of AD patients,19

validation of shorter screening tools for quicker identification
of these patients in the primary care setting, are needed, such
as the ADCS-ADL.

Our study aimed to evaluate the performance of the ADCS-
ADL in cognitively healthy controls and a population of
Peruvian patients with a diagnosis of MCI or AD and to
explore its validity and reliability in measuring ADLs in this
population. We hypothesized that ADCS-ADL has acceptable
performance to assess functional status in controls, patients
with MCI and AD in a Peruvian population. Therefore, we
sought to test the psychometric properties of the ADCS-ADL
to distinguish between cognitively healthy controls, MCI and
AD patients and to determine the test’s sensitivity in this
population.

Methods

Study Participants

This was a cross-sectional study that included randomly-
selected individuals who were classified into 3 groups: AD,
MCI and cognitively healthy participants. All MCI and AD
patients attended the Cognitive Impairment and Dementia
Diagnosis and Prevention Unit of the Instituto Peruano de
Neurociencias (IPN) between January 2015 and December
2020 located in Lima, the capital city of Peru. Inclusion
criteria were: male and female individuals over 60 years of age
who met the diagnostic criteria for AD, MCI, or cognitively
healthy individuals as defined below. The diagnosis of
probable AD was made according to the National Institute of
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Aging (NIA) and the Alzheimer’s Association (AA) criteria,20

and a diagnosis of MCI was made according to criteria es-
tablished by the NIA-AA.21 The Clinical Dementia Rating
(CDR) scale was applied to determine severity or stage of AD
(mild, moderate, or severe).22 The cognitively healthy control
group consisted of patients’ relatives or healthy volunteers
without cognitive complaints. They had normal results in the
following screening tools: the Mini-Mental State Examination
(MMSE), the Clock Drawing Test (CDT) and the PFAQ.
Exclusion criteria included individuals: (1) with difficulty
performing cognitive tests due to hearing, visual or other
physical problems that would interfere with their performance
on the tests; (2) with a primary language other than Spanish;
(3) with low educational level, defined as an individual with
less than 4 years of education; individuals with a current
diagnosis of depression (including those on antidepressants);
(4) with a history of addiction or substance abuse; (5) with
vascular dementia, frontotemporal dementia, Parkinson’s
disease with dementia or Dementia with Lewy bodies; (6) with
cognitive impairment explained by another cause, such as
hypothyroidism, vitamin B12 deficiency, liver disease,
chronic kidney disease, neurological infections (ie HIV-
associated opportunistic infections, syphilis), severe head
trauma, subdural hematoma, among others.

Ethical Considerations

All participants and their caregivers signed an informed
consent form in accordance with the ethical guidelines for
research on human subjects. The study protocol was approved
by the ethics committee of the Universidad de San Martin de
Porres (approval number 63-2014).

Functional Assessment Tools

Alzheimer´s Disease Cooperative Study-Activities of daily Living
(ADCS-ADL). The ADCS-ADL is a functional assessment scale
that evaluates various ADLs specifically for patients with AD.
The original version includes 23 questions, 7 of which ask
about B-ADLs and 17 questions assess I-ADLs. The ques-
tionnaire is provided to caregivers (ie spouse, children, hired
caregivers or informal caregivers who report caring for the
patient for more than 6 hours per day, during the 3 consecutive
months prior to the assessment). The informant is asked about
activities performed by the patient in the 4 weeks prior and the
extent to which the patient could perform those activities by
themselves without help. Each of the items is scored ranging
from complete independence to total dependence. The total
score is obtained by the sum of the 23 individual items and
scores range between 0 to 78 points, where the lowest value
indicates total dependence.11

Clinical Dementia Rating (CDR). The CDR is a widely-used 5-
point scale that evaluate 6 domains (memory, orientation,
judgment and problem solving, ability to work in the

community, ability to complete daily tasks at home, hobbies
and self-care). The CDR was used to grade the severity of
dementia among participants. Those in the cognitive healthy
control group had a score of “0" (no dementia). Those with in
the MCI group had a CDR score of .5 (“suspected dementia”
or “questionable dementia”). Those in the AD group had CDR
scores of 1, 2 or 3 representing mild, moderate or severe stages
of AD, respectively.23

Clinical and Neuropsychological Evaluations. Individuals at-
tending the Cognitive Impairment and Dementia Diagnosis
and Prevention Unit of the IPN underwent the following
sequential assessments in each phase: (a) screening, (b) de-
mentia diagnosis and (c) determination of dementia type. The
screening phase lasted 20 minutes, and the diagnostic phase
40 minutes. Both of phases were performed during an out-
patient visit by neurologists and a specialist in neuro-
rehabilitation. Next, in the determination of dementia type
phase, neuropsychologists tested patients for 2 hours as de-
scribed below.

Screening Phase

During the screening phase, individuals underwent a com-
prehensive clinical assessment and brief cognitive tests, which
included the MMSE,24 CDT-Manos version25 and Pfeffer
Functional Activities Questionnaire (PFAQ).9 Those individ-
uals obtaining scores below the cut-off for cognitive impair-
ment for this study protocol underwent a second evaluation, in
which a second MMSE and CDT-Manos version were ad-
ministered by a different evaluator than the 1 who performed
the first administration during the screening phase.

The cut-off score for suspected dementia on the MMSE was
adjusted according to years of education: 27 for individuals
with more than 7 years of education and 23 for those with 4 to
7 years of education.24 The CDT-Manos version assesses an
individual’s ability to draw a clock accurately, and then assesses
the direction and proportionality of the clock’s hands as the
patient attempts to indicate the time at 11:10 o’clock. The
maximum score is 10, and in Peruvian individuals a score
below 7 indicates cognitive impairment.25 The PFAQ includes
11 questions about activities of daily living, with score ranging
from 0 to 3 according to the functional disability severity for
each activity assessed. The maximum score is 33, and a score
greater than 6 indicates functional impairment.9

Dementia Diagnosis Phase

Individuals who in the screening phase were confirmed to
have “cognitive impairment” underwent a blood draw (he-
moglobin levels, glucose, urea, creatinine, liver function tests,
vitamin B12 and folic acid levels, thyroid profile (T3, T4 and
thyroid stimulating hormone), serum electrolyte levels (so-
dium, potassium, chloride); VDRL to rule out syphilis and
HIV ELISA to rule out HIV. Neuroimaging was performed at
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this phase with brain CT scan and/or brain MRI. A depression
screening scale was administered using the Beck Depression
Inventory-II (BDI-II) to rule out pseudo-dementia26 CDR, and
the Global Deterioration Scale (GDS),27 Addenbrooke’s
Cognitive Examination (ACE)28 and Alzheimer’s Disease
Assessment Scale-Cognitive subscale (ADAScog)29 scales
were applied.

The ACE is a 15 to 20 minute cognitive test that has been
validated for use in Peru that evaluates 6 cognitive domains.
The maximum score is 100: orientation [10 points], attention
[8 points], memory [35 points], verbal fluency [14 points],
language [28 points] and visuospatial skills [5 points](28). The
Alzheimer’s disease Assessment Scale (ADAS) is an instru-
ment designed to assess cognitive impairment severity
(ADAScog) and non-cognitive (ADASnocog) impairments in
patients with AD. The ADAScog consists of 11 items, with
scores ranging from 0 (no impairment) to 70 (severe de-
mentia). The cognitive function sections evaluates memory
(27 points), orientation (8 points), language (25 points) and
praxia (10 points), and has been validated in Spanish.30

Determination of Dementia Type Phase

In the last phase, a study neuropsychologist performed a
neuropsychological evaluation on each patient including the
following batteries: Rey Auditory Verbal Learning Test,31

Logical Memory Subtest of the revised Weschler Memory
Scale,32 Trail Making Test A and B,33 Rey-Osterrieth complex
figure,31 Boston naming test,34Wisconsin Card Sorting Test,35

Letter-Number (subtest of theWeschler Adult Intelligent Scale
III), Digit Span, Strub-Black Mental Status drawing test,
WAIS-III cubes test.32 Finally, another neuropsychologist
applied the neuropsychiatric battery of the Neuropsychiatric
Inventory36 and a functional evaluation using the ADCS-
ADL,14 and the Instrumental Activities of Daily Living
(IADL) and the Basic Activities of Daily Living (BADL)
Questionnaire.37 The IADL consists of 7 items: telephone use,
travel, shopping, meal preparation, housework, taking own
medicine, and handling personal finances. The BADL in-
cludes self-maintenance skills such as dressing, bathing, and
grooming.

Using a composite report based on the neuropsychological,
neuropsychiatric and functional evaluations and the blood test
and neuroimaging results, diagnosis of the type of dementia
was made by consensus between neurologists and neuro-
psychologists of the study team. The neuropsychologists who
applied the neuropsychological, neuropsychiatric and func-
tional batteries were unaware of the results of the brief
cognitive tests and dementia severity scales performed in the
screening and dementia diagnosis phase.

Statistical Analyses

Demographic variables were compared between groups (AD vs
controls; AD vs MCI; MCI vs controls) using One-Way

Analysis of Variance (ANOVA) with Bonferroni post hoc
corrections when necessary. For categorical variables, pro-
portions were compared using Chi-square tests. The psy-
chometric properties of the ADCS-ADL that were analyzed
included:

(1) Test-retest reliability of the ADCS-ADL was deter-
mined using the intra-class correlation coefficient
(ICC) and internal consistency using Cronbach’s
alpha coefficient. The Cronbach’s alpha coefficient
indicates degree of consistency (variance) between
the ADCS-ADL items ranging from .0 to 1.0. A good
internal consistency is considered a Cronbach’s alpha
value closer to 1.0. Cronbach’s alpha was also used to
evaluate item removal from the ADCS-ADL, such
that the alpha coefficient was re-calculated each time
an item was removed from the scale. If the alpha
value obtained after removing an item from the scale
was high, this indicated that the individual item
provided a negative contribution to internal consis-
tency indicating it was not adequate for functional
assessment in our population. If both ICC and
Cronbach’s alpha were closer to 1.0, the tool was
considered reliable.

(2) Validity of the ADCS-ADL was assessed by mea-
suring external validity (sensitivity) and convergent
validity. The external validity of the ADCS-ADL was
assessed using the CDR, the dementia staging scale.
The CDR levels (.5, 1, 1, 2 and 3) were used as criteria
for dementia severity. The ADCS-ADL scores of each
group (AD, MCI and controls) were compared with the
CDR scores to determine the sensitivity of the ADCS-
ADL scores to accurately determine dementia se-
verity. Convergent validity was determined by com-
paring ADCS-ADL total scores using the Fillenbaum
scale (IADL and BADL),37 MMSE, ACE, CDR, GDS
and ADAScog total score by applying Spearman
correlation coefficients. Logistic regression (logit)
was performed for each pair of study groups (AD/MCI,
MCI/control and AD/control) using a two-variable
model: final diagnosis (control, MCI or AD) as de-
pendent variables and each cognitive test (ADCS-
ADL, Fillenbaum scale (BADL, IADL), MMSE,
ACE, ADAScog, CDR and GDS) as independent
variables.

Results

There were 276 individuals included in the analysis catego-
rized into 3 study groups: 95 cognitively healthy controls, 68
with a diagnosis of MCI and 113 with a diagnosis of AD.
There were no significant difference between the 3 groups
(AD, MCI or cognitively healthy) in age, sex, educational
level and BDI-II score. The MMSE was able to discriminate
controls from patients with AD, but not cognitively healthy
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controls from patients with MCI. We found that the MMSE
was able to discriminate between mild, moderate and severe
stages of AD (Table 1).

The test-retest reliability of the ADCS-ADL assessed by
the ICC was ideal (.996, confidence interval [CI] .995-.998)
for the study population. The internal consistency of the
ADCS-ADL was satisfactory by comparing the Cronbach’s
alpha coefficient of the ADCS-ADL of the AD group (CDR1

+ CDR2 + CDR3 = 113) with the Cronbach’s alpha coefficient
obtained for the ADCS-ADL scores of all groups studied
(controls + MCI + AD [CDR1 + CDR2 + CDR3] = 276)
(Table 2). The alpha coefficients obtained each time an item
was removed indicated that item 2 of the ADCS-ADL
(“walking”) was not adequate for the assessment, given an
increase, or improvement, in the alpha coefficient when this
item was removed during the analysis. In addition, the total

Table 1. Demographic characteristics of controls, mild cognitive impairment and Alzheimer’s disease groups by Clinical Dementia Rating
(CDR) scale scores.

Cognitively Healthy Controls MCI Alzheimer’s Disease

— CDR 0 (n = 95) CDR .5 (n = 68) CDR 1 (n = 39) CDR 2 (n = 38) CDR 3 (n = 36) P-value
Age 69.6 (7.9) 72.2 (7.3) 69.8 (8.9) 71.2 (9.3) 74.5 (8.1) .09
Sex (F:M) 28:22 11:7 12:9 12:8 10:7 .36
Educational level (years) 11.7 (2.8) 11.4 (2.9) 12.1 (2.5) 12.3 (2.4) 11.8 (3.2) .39
BDI-II 4.66 (2.6) 4.42 (2.3) 3.15 (2.2) 4.53 (2.1) 4.37 (2.5) .41
MMSE 28.7 (.7) 27.6 (1.2) 22.1 (2.3) 16.8 (2.1) 8.6 (2.1) < .001a

ACE 93.3 (2.6) 89.6 (4.6) 80.2 (2.3) 69.8 (3.7) 49.4 (3.2) < .001a

CDR: Clinical Dementia Rating; BDI-II: Beck Depression Inventory-II; MMSE: Mini Mental State Examination; ACE: Addenbrooke´s Cognitive Examination.
aControl vs AD P < .001.

Table 2. Internal consistency and correlations of the ADCS-ADL item-to-total scores for patients with AD

AD
(n = 113)

All Groups
(n = 276)

Item-to-total Score Correlations in Patients with AD
(n = 113)

Cronbach’s alpha coefficient .937 .962 —

Chronbach’s alpha when each item is eliminated —

Item 1: Eating .936 .961 .68
Item 2: Walking .938 .964 .38
Item 3: Toileting .935 .961 .71
Item 4: Bathing .932 .957 .88
Item 5: Grooming .934 .961 .76
Item 6: Dressing self .935 .960 .88
Item 7: Telephone .935 .959 .67
Item 8: Television .935 .960 .66
Item 9: Conversation .933 .960 .79
Item 10: Dishes .935 .960 .68
Item 11: Personal belongings .935 .960 .66
Item 12: Prepare drinks .933 .959 .73
Item 13: Prepare food or cooking .935 .960 .67
Item 14: Throw out trash .933 .959 .77
Item 15: Travel outside the home .934 .958 .73
Item 16: Shopping .935 .960 .64
Item 17: Keeping appointments .934 .959 .68
Item 18: Stay alone at home safely .935 .960 .65
Item 19: Familiarity with current events .933 .959 .77
Item 20: Reading .937 .962 .39
Item 21: Writing .935 .958 .67
Item 22: Hobbies .937 .962 .32
Item 23: Using home appliances .936 .960 .71

AD: Alzheimer’s disease.
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correlation coefficients showed that items 2 (“walking”), 20
(“reading”) and 22 (“entertainment” or “hobbies”) correlated
poorly with the total scale score.

The validity or sensitivity of the ADCS-ADL was as-
sessed using CDR stages. There were no significant differ-
ences between patients with MCI (CDR .5) and healthy
controls. As CDR stages worsen, ADCS-ADL scores de-
creased significantly. Similar trends were observed with
IADL and BADL scores (Table 3). However, the ADCS-
ADL could not differentiate patients with MCI (CDR .5)
from cognitively healthy controls (CDR 0), but it could
accurately differentiate patients with MCI from those mild
AD (CDR 1), moderate AD (CDR 2), or severe AD (CDR 3).
The BADL could differentiate between mild, moderate and
severe forms of AD, but it cannot differentiate controls from
MCI and mild AD. The IADL scale could distinguish be-
tween cognitively healthy controls and patients with MCI,
mild AD or moderate AD, but was unable to differentiate
moderate AD from severe AD.

The convergent validity of the ADCS-ADL compared with
the functional scales of activities of daily living (BADL,
IADL) scale, cognitive scales (MMSE, ACE and ADAScog),
and dementia severity scales (CDR and GDS) were performed
(Table 4). The ADCS-ADL correlated highly with all scales
except the ADAScog.

Discussion

Our study found an AD prevalence of 40.9% in this private
multidisciplinary neurlogy institute in Lima, Peru. Impor-
tantly, this number does not represent the overall prevalence of
the general Peruvian population since our study was carried
out in a healthcare center for patients with neurological dis-
orders. This prevalence is comparable to a prior study also
completed in a private neurology institute in Brazil.38

Moreover, our study found that the MMSE is able to dis-
criminate AD severity classifications, which has previously
been reported in literature.39

Our study has shown adequate reliability of the ADCS-
ADL scale (ICC: .996) in people with AD in an older adult
population who receive medical care at a specialized

neurology institute in Lima, Peru. Furthermore, this scale
correlates highly with results of the most common functional
assessment and cognitive screening scales applied to patients
with AD. The high ICC and Cronbach’s alpha coefficient
demonstrates that the ADCS-ADL is a reliable scale in our
population. Test-retest consistency of the ADCS-ADL was
found to be high (ICC: .996 for total score). In comparison, κ
values were reported between .40-.75 for subscale scores in
the original study.14

Similar to our study, 1 cultural adaptation study of the
ADCS-ADL scale also demonstrated a high Cronbach’s alpha
coefficient,13 indicating that the scale is accurate likely be-
cause the items correlate to a high degree. However, the items
that assessed the ADLs of walking, reading and entertainment
(hobbies) had a negative contribution to the internal consis-
tency of the ADCS-ADL in our population. Since these
specific ADLs become impaired in more advanced stages of
AD, it is possible that a larger sample of patients with severe
AD may be needed to determine if there may be greater
consistency for these scale items. Galasko et al demonstrated
that the ADCS-ADL items have adequate individual sensi-
tivity for functional impairment in AD, however, its sensitivity
may vary with severity of dementia.14,40 Another potential
reason for the lack of internal consistency of these items may
be that the question directionality may not be appropriate for
severe AD. Therefore, it is necessary to assess not only the
clinical impact of the individual questions and answers in
patients with AD, but also the patient’s understanding of his or
her disease.

The ADCS-ADL has been frequently used as an outcome
measure in clinical trials of patients with AD,40 and has even
been chosen as the ‘gold standard’ in other scale validation
studies given its adequate psychometric properties in AD
populations.41 Although the ADCS-ADL was found to be
useful in our population of patients with AD, we found that it
could not differentiate between MCI and controls, but it was
able to differentiate between degrees of AD severity. The
clinical implications of our findings suggest that the ADCS-
ADL scale should not be used to screen for AD, but rather for
follow-up assessments of patients with an established diag-
nosis of AD in clinical practice.

Table 3. Sensitivity of the ADCS-ADL, IADL and BADL scores by CDR stage in cognitively healthy controls, Mild Cognitive Impairment and
Alzheimer’s Disease.

Control MCI Alzheimer’s Disease —

— CDR 0 CDR 0.5 CDR 1 CDR 2 CDR 3 P-valuea (post hoc)b

ADCS-ADL 73.4 (4.6) 69.6 (6.8) 52.1 (9.6) 34.3 (10.6) 17.8 (10.2) (CDR 0=CDR .5)>1>2>3
BADL .03 (.2) .2 (.6) 1.7 (.87) 3.7 (2.6) 7.5 (4.3) (CDR 0=CDR .5=1)<2<3
IADL .28 (.90) 1.8 (1.7) 10.2 (1.9) 12.7 (1.2) 14.2 (.01) CDR 0<CDR .5<1<(2=3)

CDR: Clinical Dementia Rating; ADCS-ADL: Alzheimer’s Disease Cooperative Study – Activities of Daily Living; BADL: Basic Activities of Daily Living; IADL:
Instrumental Activities of Daily Living.
aKruskal Wallis ANOVA (P < .0001).
bBonferoni (P = .015).
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I-ADLs are the most sensitive of the ADLs to identify
cognitive impairment and dementia given the first symptoms
of MCI or early are usually memory deficits.42 As the disease
progresses, B-ADLs become involved and assessment of B-
ADLs are more specific to AD.43 Decline in I-ADLs is as-
sociated with hypometabolism in the inferior parietal, inferior
temporal and superior occipital lobes.8 In patients with AD,
total and individual neuronal synaptic density of the fronto-
temporal cortex decreases within 2 to 4 years after symptom
onset.42 This demonstrates that functional assessment tools
may also be useful for prognostication of the disease for
patients and family members and caretakers.

In Peru, a low-to-middle income country in South America,
the incidence of AD is high, exceeding 75 cases per 100,000
people according to the Global Burden of Disease metrics.16

Despite these numbers, there are insufficient functional as-
sessment tools in AD validated for use in Peruvian pop-
ulations. Therefore, it is necessary to validate a detailed
functional battery, such as the ADCS-ADL, specific to the
Peruvian context. The ADCS-ADL is useful as it covers
several I-ADLs and B-ADLs, but it does have some limita-
tions with longer administration times compared with other
validated brief functional assessment tools, such as the PFAQ
(15 min ADCS-ADL vs 3 min PFAQ).13 The length of time
required to administer the ADCS-ADL may pose some lim-
itations for its application in a primary health care center
where a quick screening tool is needed to help guide ap-
propriate patient referrals to a specialized center for patients
with dementia. In addition, the IADL scale distinguished
between controls, MCI, mild and moderate AD patients,
highlighting it may be a better tool compared with the ADCS-
ADL. However, given the ADCS-ADL covers more IADLs
and BADLs compared with the PFAQ, it may serve as a more
detailed longitudinal assessment of functional decline in those
with an existing diagnosis of AD in Peruvian populations.

Limitations

Our study has some limitations. First, the sampling was not
random, which decreases the reliability of results. Next, pa-
tients were recruited from a specialized center located in Lima,

the capital city of Peru, therefore, extrapolation of our results
to other populations in Peru or Latin America is limited.
Moreover, although the tool has not been validated for use in
Latin America, it has been utilized as a functional assessment
tool in Spanish-speaking populations in international clinical
trials.44 The mean educational level of patients from Lima is
higher compared with other regions of Peru, therefore, it is it is
necessary to validate the ADCS-ADL in a population with low
educational levels. In addition, the tool itself does not involve
current events and is outdated to some degree. The COVID-19
pandemic has affected patients with neurodegenerative dis-
eases,45 with many patients with dementia needing to quar-
antine in order to decrease their infection and morbidity risks.
Patients with sufficient functional ability have come to in-
crease their ability to rely on technological devices during the
pandemic, which is insufficiently covered by the ADCS-ADL.
This emphasizes the importance of validating modern scales
or adapting older scales as technologies develop, such as the
Technology - Activities of Daily Living Questionnaire12,46.

Conclusions

In conclusion, our study has demonstrated that the ADCS-
ADL is an appropriate functional assessment tool for patients
with a diagnosis of AD attending a specialized neurology
clinic in Lima, Peru. Future work may serve to validate or
adapt a functional assessment tool for the Peruvian context
and accounts for low educational levels and technologies used
in day-to-day life.
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