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Performance-based instrument to
assess functional capacity in
community-dwelling older adults

Ana Claudia Becattini-Oliveira', Leonardo Cardoso Portela Camara', Douglas de Farias Dutra?,
Antonia de Azevedo Falcdo Sigrist’, Helenice Charchat-Fichman'

ABSTRACT. Functional capacity (FC) is a mediator between neuropsychological functions and real-world functioning,
but there is a lack of evidence of its correlation in community-dwelling older adults. Objective: The study aim was
to determine the FC level of community-dwelling older adults using the UCSD Performance-based Skills Assessment
(UPSA) and to evaluate correlation with cognitive screening tests. Methods: Senior center participants were selected
according to inclusion criteria: Portuguese fluency, age =60 years and self-reported independent living. The subject
exclusion criteria were; dementia or other DSM-5 diagnoses, suicidal ideation or intent, non-completion of assessment
battery, enroliment in another psychosocial intervention or pharmacotherapy study. FC level was determined by the
UPSA, brief UPSA (UPSA-B) and Instrumental Activities of Daily Living scale (IADL's). The Mini-Mental State Examination
(MMSE), Memory of Figure Test (MFT), Verbal Fluency Test (VFT) and Clock Drawing Test (CDT) were used for cognitive
assessment. A total of 35 subjects that had a mean age of 72 years, were predominantly females(88.6%) and had
mean education level of 11.25 years were evaluated. Results: Mean UPSA and UPSA-B scores were 78.5 and 70,
respectively. A statistically significant correlation was observed between the UPSA and IADL, MMSE and VFT. Conclusion:
The UPSA serves as a screening assessment of FC in community-dwelling older adults, showing a positive correlation
with cognitive screening tests.
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INSTRUMENTO BASEADO EM DESEMPENHO PARA AVALIAR A CAPACIDADE FUNCIONAL EM IDOS0S DA COMUNIDADE
RESUMO. Capacidade Funcional (CF) € um mediador entre as fungdes neuropsicoldgica e a funcionalidade no mundo
real, mas existe uma falta de evidéncias da sua correlagdo em idosos vivendo em comunidade. Objetivo: O objetivo foi
determinar a CF de idosos da comunidade utilizando o UCSD Performance-based Skills Assessment (UPSA) e avaliar
sua correlagdo com testes de rastreio cognitivo. Métodos: Participantes de casas de convivéncia foram selecionados
conforme critérios de inclusdo: fluéncia no Portugués; 60 ou mais anos; auto relato de independéncia. Critérios de
exclusdo foram: deméncia ou outro diagnostico do DSM-5; ideacdo suicida ou tentativa, ndo adesdo a ao estudo;
envolvimento em estudo farmacoldgicos ou intervengéo psicoterapica. A CF foi determinado pelo UPSA, UPSA abreviado
(UPSA-B) e escala Instrumental de Atividade de Vida Diaria (AIVD). O Mini-Exame do Estado Mental (MEEM), Teste de
Memoria de Figuras (TMF), Teste de Fluéncia Verbal (TFV) e Teste do Desenho do Reldgio (TDR) foram utilizados no
rastreio cognitivo. Um total de 35 sujeitos com idade média de 72 anos, predominantemente do sexo feminino (88,6%)
e escolaridade média de 11,25 anos foram avaliados. Resultados: A pontuacdo média do UPSA e UPSA-B foram 78,5 e
70, respectivamente. Uma correlacdo foi observada entre o UPSA e AIVD, MEEM e TFV. Conclusdo: O UPSA é um teste
de rastreamento da CF de idosos da comunidade apresentando correlag&o positiva com testes de rastreio cognitivo.
Palavras-chave: capacidade funcional, cogni¢ao, idosos, deméncia.
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he world population is rapidly ageing with major

consequences for health systems and their work-
force. In 2015, the world population over 60 years old
numbered 900 million and is set to reach a total of 2.1
billion in 2050.! It is also expected that two-thirds of
this population will be living in low-income countries.?
The rapid increase in non-communicable diseases such
as dementia has a high economic burden. In 2015, a
total of 46.8 million cases of dementia were diagnosed
worldwide with an estimated cost of 818 billion of dol-
lars.? Projections indicate that the number of cases could
double within just twenty years, affecting more than 90
million. The early detection of cognitive impairment in
community-dwelling older adults is still a challenge in
this field. The prevention of cognitive impairment may
delay progression to stages of high dependence, thus
reducing the economic impact on the health system.

Functional capacity (FC) is defined as the minimum
set of abilities that are essential to function indepen-
dently in the community and is a known mediator
between neuropsychological ability and real-world
functioning.*® Studies involving psychiatric patients
have demonstrated that global neuropsychological
performance is related to performance across multiple
real-world functional domains, including participation
in community activities, interpersonal functioning, and
work skills, though this relationship was largely medi-
ated by FC scores.” These studies suggest that patients
with better overall neurocognitive skills are likely to
have greater FC and subsequent better outcomes. Since
FC was adopted as a reference marker in psychiatric con-
ditions such as schizophrenia, improvement in FC out-
come has been required as a co-primary measure in clini-
cal trials.®® FC measurements have also been required in
clinical trials involving Alzheimer’s disease(AD),'*'" as
one of the treatment targets is to delay the progression
of AD to stages with higher levels of dependency.

FC measurement techniques have strengths and
weakness,'?*® particularly in community-dwelling indi-
viduals. In general, these techniques are based on abili-
ties/skills to function in the real world such as communi-
cation skills and finance management. Most techniques
have focused on FC measurement via self-reporting,
proxy ratings, clinician ratings, and/or direct observa-
tion of patient’s behavior in their own environment.
Self-reporting FC scores may be affected by depression,
lack of self-awareness, cognitive and emotional func-
tioning, and social judgments. Furthermore, functional
scores based on a patient’s behavior in an interview set-
ting may not relate directly to capabilities in a range
of domains in the outside world. Proxy ratings may be
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unreliable, as they depend on the observational ability
and level of engagement of the informant. Clinician rat-
ings are often based on brief contact with the patient
and focus on behaviors that may or may not be related
to the patient’s ability to function in the real world.
Although assessment of behaviors through direct obser-
vation of patients in their own environment during long
periods can provide representative data,it is likely to be
extremely expensive and labor-intensive. Performance-
based assessment techniques have proven to be a viable
alternative when used in psychiatric patients living in
the community, demonstrating improvements in FC
measurement.™

The UCSD Performance-Based Skills Assessment
(UPSA)* directly assesses FC using standard role-play-
ing to evaluate performance in five domains: Compre-
hension and Planning (e.g., organizing trips), Finance
(e.g., paying bills), Communication (e.g., using the tele-
phone for an appointment), Transportation (e.g., public
transportation) and Household Chores (e.g., planning
shopping). The total scores range from 0 to 100 and the
test takes about 30 minutes to complete,though there
are shorter versions of the UPSA based on 4 (UPSA-2)
and 2 (UPSA-B) domains.”*>' The UPSA was originally
developed in English to evaluate schizophrenia patients
living in the community. It was based on the self-report
Instrumental Activity of Daily Living (IADL) and had
concordant validity with the Direct Assessment of Func-
tional Status (DAFS) and Mattis Dementia Rating Scale
(MDRS).%* Since 2001 it has been culturally adapted to
8 different languages and employed in studies conducted
in 17 countries.!” These studies involved FC measure-
ment in a variety of neuropsychiatric conditions such as
Bipolar Disorder, Post-Traumatic Stress Disorder, Mild
Cognitive Impairment (MCI) and AD.**?' More recently,
UPSA was also employed in studies involving patients
with HIV infection.?? A systematic review conducted by
our group to identify the psychometric properties of the
UPSAY extracted, summarized and analyzed data from
41 studies involving 8,782 community-dwelling indi-
viduals. Although few studies reported sensitivity and
specificity, moderate-to-strong evidence of construct
validity and test-retest reliability was found. The UPSA
showed good psychometric properties in its shorter
versions, including those with cultural adaptations.
The UPSA also strongly correlated with the WAIS-III, a
cognitive battery based on classical neuropsychological
paradigms that has robust psychometric properties.?®

Early detection of functional decline in community-
dwelling older adults is still a challenge, as they consti-
tute an extremely heterogeneous population with many
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confounding variables such as education and other life-
style factors that may influence cognitive reserve.? The
aim of this study was to determinate the functional
capacity level of community-dwelling older adults using
the UCSD Performance-based Skills Assessment (UPSA)
and the UPSA-B and to evaluate their correlation with
cognitive screening instruments.

METHODS

Sample selection

This study was part of a larger study involving partici-
pants of senior centers administered by the city council
of Rio de Janeiro® and was approved by the Research
Ethics Committee (opinion no. 965.264). The selection
process was based on an interview conducted by a geria-
trician of the research team according to the attendance
capacity of the two senior centers where the research
was conducted. The inclusion criteria were: Portu-
guese fluency, minimum age of 60 years and indepen-
dent living ability. These criteria were endorsed by the
requirements for senior center use (absence of a care-
giver and regular frequency for their activities). Partici-
pants were excluded based on the following criteria:
diagnosis of dementia or another DSM-5 diagnosis,*
suicidal ideation or intent, inability to complete the
assessment battery (sensory or motor impairment), and
enrollment in another psychosocial intervention and/
or pharmacotherapy study. Participants that met the
selection criteria provided informed written consent for
entry to the study.

From a total of 40 interviewed subjects, 5 were
excluded (refused to participate, did not meet selec-
tion criteria or did not complete the research protocol).
The sample of 35 subjects comprised predominantly
females (88%), individuals with a mean age of 72.26
(SD=5.98) years and mean educational level of 11.26
(SD=4.63) years. The mean number of chronic diseases
was 2.71 (SD=1.40; ranging from O to 5), with a mean
number of regularly used medications of 2.85 (SD=1.90;
ranging from O to 7). Table 1 summarizes the sample
characteristics.

Data collection
The subjects were evaluated in one session meeting
of 60-90 minutes duration conducted by a previously
trained psychologist from the research team. Demo-
graphic characteristics and health status information
were collected from the geriatrician’s interview during
the selection process.

The UPSA®?7 and Instrumental Activity of Daily Liv-
ing (IADL)? were employed to assess FC measures. The
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Table 1. Descriptive statistics of the cognitive and functioning measures.

Median
Mean (SD) (Quartile range)

Age 72.26 (5.98) 71.00 (69-78)
Educational Level 11.26 (4.63) 12.00 (9-17)
Diseases 2.71(1.41) 3.00 (2-4)
Medicines 2.85(1.91) 2.00 (1-4.25)
MFT Naming 9.91 (.28) 10.00 (10-10)
MFT Incidental 1 5.71 (1.53) 5.00 (5-7)

MFT Incidental 2 8.46 (1.46) 9.00 (8-10)
MFT Incidental 3 8.89 (1.59) 10.00 (8-10)
MFT Episodic 8.34 (1.61) 9.00 (7-10)
MFT Recognition 9.40 (2.35) 10.00 (10-10)
cDT 5.91 (2.15) 5.00 (5-8)

VFT 18.03 (8.03) 18.00 (13-21)
MMSE 26.29 (3.34) 27.00 (25-28)
IAVD 20.06 (1.14) 20.00 (20-21)
UPSA Planning 17.12(2.35) 17.04 (16.30-19.26)
UPSA Finance 15.26 (5.25) 18.00 (12-20)
UPSA Communication 12.76 (4.42) 13.33 (8.89-15.56)
UPSA Transportation 15.24 (3.82) 16.67 (13.34-16.67)
UPSA Household Chores 18.14 (5.16) 20.00 (20-20)
UPSA Total score 78.52 (15.52) 81.70 (72.22-89.26)
UPSA-B 70.05 (21.46) 77.78 (61.67-84.44)

MFT: Memory of Figure Test; CDT: Clock Drawing Test; VFT: Verbal Fluency Test; MMSE-30:
Mini Mental State Examination; UPSA: UCSD Performance-based Skill Assessment; UPSA-B:
UCSD Performance-based Skill Assessment Brief version.

UPSA-B'?7 scores were calculated according to the com-
munication and finance domains of the original version.

The Brief Cognitive Screening Battery (BCSB)*3!
was employed to assess cognitive measures. The BCSB
instruments were applied in the following sequence:
Mini-Mental State Examination (MMSE),**** Memory
of Figure Test (MFT),*** Verbal Fluency Test - animals
category (VET)** and Clock Drawing Test (CDT).%3738
For this study, cut-off points were adopted according
to previous studies and sample characteristics (age and
level of education).*®

Statistical analysis

Data analysis was performed using the IBM SPSS soft-
ware version 22. Skewness and kurtosis values were
measured to assess the normality of the data distri-
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bution. Kendall’s Tau-b, a non-parametric correlation
analysis, was used to measure the association between
variables. Kendall's Tau-b was preferred over Pearson’s
correlation due to the greater accuracy of Kendall’s
hypothesis test in smaller sample sizes.*°

Hierarchical regression models were used to test
associations between cognitive tests and functional
capacity, while controlling for demographic variables. A
two-step approach was used. On the first step sex, age
and years of education were entered as predictors into
the model. The male category was the reference for the
sex variable. Age and years of education were measured
as continuous variables. The overall fit (F statistic) and
explained variance (adjusted R?) of the first step were
registered. On the second step, the MFT (episodic mem-
ory trial), CDT, VFT and MMSE scores were introduced
into the model. Changes in fit and explained variance
from the first step to the second step were reported,
as well as the overall fit and explained variance of the
second step model. Both the UPSA and UPSA-B were
used as dependent variables. As regression is a para-
metric analysis, bootstrapped confidence intervals were
used to estimate the precision and significance of the
predictors.

The sample was divided into healthy and cognitively-
impaired participants based on performance on the
MMSE. Performance was categorized based on previ-
ously published data of 470 elderly residents of Rio de

Janeiro on the BCSB, stratified by years of education.
Participants were categorized as ‘cognitively impaired’
when their score on the MMSE was one or more stan-
dard deviations below the mean. The Functional Capac-
ity and IADL scores of the two groups were compared
with the Mann-Whitney U-test.

RESULTS

Table 1 displays descriptive statistics for cognitive and
functional capacity measures. Mean scores on cognitive
tests are similar to previously published data. A non-
parametric estimate, Kendall's Tau-b, was employed to
test variables with asymmetric distributions (Table 2).
Age demonstrated negative correlation with the VFT,
UPSA total score, UPSA-B and UPSA Communication
and Transportation domains. Level of education corre-
lated positively with the MMSE, VFT, CDT, UPSA total
score, UPSA Finance and Transportation domains and
the UPSA-B. The second (incidental memory) and fifth
(episodic memory) steps of the MFT correlated posi-
tively with UPSA total score, and UPSA Finances and
Transportation domains. The UPSA and the UPSA-B
showed a positive moderate correlation with the
MMSE, VFT, and CDT. The IADL correlated positively
with UPSA total score and UPSA Comprehension/Plan-
ning and Finances domains.

The first step of the regression model (age, sex and
years of education)explained 39.9% of the variance of

Table 3. Regression models with demographic and cognitive variables predicting UPSA and UPSA-B.

UPSA

UPSA-B

95% Confidence Interval

95% Confidence Interval

B Lower Upper B B Lower Upper B
Intercept 125.339 86.068 166.322 127.382 67.536 181.926
Block 1 Age —-0.878* -1.515 -0.304 —-0.338 -1.090 -1.862 -0.251 -0.304
Sex (Female) -3.507 -16.751 6.699 -0.073 -1.130 -12.978 12.611 -0.017
Education 1.753* 0.543 2.998 0.523 1.992¢ 0.424 3.316 0.430
Intercept 78.003 27.105 114.803 45.540 -50.699 99.088
Age —0.743* -1.392 -0.062 -0.286 -0.772 -1.952 0.803 -0.215
Sex (Female) -9.359 —26.650 5.296 -0.195 —6.625 —28.276 15.799 -0.100
Education 0.856 -0.221 1.894 0.255 0.577 -0.989 1.702 0.124
Block2 MFT Episodic 0.929 —-2.303 5313 0.096 0.342 -4.970 7.017 0.026
CDT 2.654* 0.066 5.244 0.367 2.443 —2.347 5.866 0.244
VFT -0.097 -0.806 0.519 -0.050 0.233 —0.655 1.402 0.087
MMSE-30 1.185 -0.633 4.092 0.255 2.213 -0.849 7.636 0.344

*p<0.05;* p<0.01; MFT: Memory of Figure Test; CDT: Clock Drawing Test; VFT: Verbal Fluency Test; MMSE-30: Mini Mental State Examination; UPSA: UCSD Performance-based Skill Assessment;

UPSA-B: UCSD Performance-based Skill Assessment Brief version
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the UPSA total score (F (3, 31)=8.51, p<0.01). Younger
participants scored significantly higher on the UPSA.
Participants who spent more years in school also per-
formed significantly better on the UPSA. The women
had a mean score that was 3.5 points lower than the
men, but this difference was not statistically signifi-
cant (Table 3). The addition of the MET, CDT, VFT and
MMSE in the second step of the regression improved
the model quality (F,,,. (4, 27)=3.30, p<0.05) and
increased the explained variance by 13.7%.The second
step model explained, in total, 53.6% of variance (F (7,
27)=6.61, p<0.01). Age remained a statistically signifi-
cant predictor, but years of education did not (B=0.86,
95% CI [-0.22, 1.89], $=0.25). The VFT was negatively
associated with the UPSA total score, while all other
cognitive variables were positively associated with the
UPSA (Table 3). The CDT was the strongest and only
statistically significant cognitive predictor (B=2.65, 95%
CI[0.07, 5.24], $=0.37). The MMSE, MFT and VFT were
weakly correlated with the UPSA total score (Table 3).
In relation to the UPSA-B, the first step of the
regression explained 26.4% of variance (F (3, 31)=5.07,
p<0.01). Participants with more years of education per-
formed significantly better on the UPSA-B. Age was not
significantly related to the UPSA-B. The women had a
mean score that was 1.13 points lower than the men,
but this difference was not statistically significant. The
addition of cognitive variables in the second step of the
regression significantly increased model quality (F,,.
(4,27)=2.87,p<0.05) and explained an additional 14.3%
of UPSA-B variance. The second step model explained, in
total, 40.7% of UPSA-B variance (F (7, 27)=4.33, p<0.01).
Years of education was no longer a significant predictor
in the second step of the regression (B=0.58, 95% CI
[-0.99, 1.70], B=0.12). All cognitive variables added on
the second step were not statistically significant predic-
tors, but were all positively correlated with the UPSA-B.
A final analysis was conducted using the Mann-
Whitney U to test the difference in functional capacity
and IADL between cognitively-impaired and cognitively-
normal subjects. The group with low MMSE score had
significantly lower UPSA (U=32.00, p<0.05; effect size
r=0.34) and UPSA-B Total (U=32.50; p<0.05; effect size
r=0.34) scores. However, the IADL scores did not differ
significantly (U=56.50; p=0.35; effect size r=0.16).

DISCUSSION
This study involved community-dwelling, highly

educated older adults that were regularly engaged in
social and physical activities. The subjects had a mean
of 2.71 chronic diseases, 2.85 medications and low rates
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of alcohol and tobacco use. Previous studies demon-
strated that, in 85% of cases, chronic diseases were the
main cause of disability in those over 60 years old.**?
The relation between chronic disease and health status
was also explored in a study involving 504 older adults
living in their own home environment.* The authors
observed that chronic disease negatively affected func-
tional performance and increased hospitalization rates,
reducing independence in everyday functioning. In the
present study, the mean IADL score was 20 and mean
UPSA and UPSA-B scores were 78.5 and 70.0, respec-
tively, suggesting an independent profile for the study
sample. The subjects not only lived in their own envi-
ronment, but also required little or no supervision.
Moreover, they did not have a family member nearby all
the time and some of them lived alone.

The geriatric assessment was developed to attend a
need for a specific approach to the inpatient care of old
adults.**** It has since been widely employed in a variety
of settings in an attempt to establish the individual’s
health conditions and develop specific, tailored care
plans. FC is a relevant part of this assessment, provid-
ing an evaluation of the individual’s ability to live inde-
pendently in the community. Nevertheless, FC assess-
ment has been a challenge in community-dwelling older
adults. It involves the interaction of physical and cogni-
tive abilities with each other, as well as with the environ-
ment. In general, IADL is the gold-standard instrument
employed to determine the ability to interact with the
environment. In this study, an IADL score of 20 out of
21 (maximum score possible) was observed in 80% of
the sample, suggesting a ceiling effect that was not seen
in the UPSA. Previous studies involving larger samples
with Mild Cognitive Impairment and early stages of
Alzheimer disease also observed a discrepancy between
UPSA and IADL measurements.'** These findings sug-
gested inability of the IADL to identify functional capac-
ity impairment in community-dwelling older adults.

The detection of early stages of dementia in com-
munity-dwelling old adults is still a challenge for many
professionals.” In general, it requires the individual's
perception to report a decline in cognitive abilities, the
health professional’s experience and neuropsychologi-
cal evaluation, which is not always available. The cog-
nitive screening tests are also affected by educational
level, requiring the adoption of different cut-off points
according to the individual’s characteristics.?*!4¢ The
variable presentation patterns and speed of progression
are also obstacles to the early detection of dementia.
In previous studies, the UPSA and UPSA-B also demon-
strated a strong-to-moderate convergent validity with
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cognitive measurements and known-group validity."”
As a screening tool, the UPSA-B has some advantages
in comparison to its original version, as it requires less
time to complete, almost no training, and uses acces-
sible materials (a telephone, some notes and coins).%4
The psychometric properties and ease of application
of the UPSA-B as a screening tool could make it a use-
ful instrument for detecting early stages of dementia,
independent of the individual’s characteristics or profes-
sional experience of the interviewer, but more studies
are necessary.

This study showed a stronger correlation between
the UPSA and educational level than between the UPSA
and age. This finding can be partially explained by the
hypothesis of cognitive reserve that attributes higher cog-
nitive abilities to education.? The Lothian Birth Cohorts
of 1936 evaluated data from 1091 subjects and identi-
fied that longer schooling was a significant predictor of
higher scores on a latent general cognitive factor at age
70, independently of childhood IQ score.® The study also
identified that, although stimulating environments may
help preserve cognitive ability in later life, individual dif-
ferences in prior cognitive ability may also contribute to
engagement in complex and intellectually stimulating
activities.” In general, education affects an individual’s
ability to develop new strategies to manage the con-
straints imposed by the ageing process. For example, a
person can use a phone book more frequently to look up
telephone numbers that were previously known by heart
when confronted with a memory impairment. This dis-
crete compensatory strategy will not be noted,especially
if this person is not engaged in labour activities that
requires some degree of productivity. One must also
consider the effect of time interval on the evolution of
age-related changes and diseases in the acquisition of
adapted behaviours. All these factors can be obstacles in
FC measurements based on self-report and proxy rating.

In this study, some subjects had scores below the cut-
off point for screening tests, suggesting the presence of
cognitive impairment. This aspect should be considered
in the overall approach used with senior center partici-
pants, when defining the physical and cognitive stimuli
applied as part of an active ageing program. A brief sys-

tematic assessment, performed on a regular basis, would
help detect the early stages of cognitive impairment, as
well as the heterogeneity in cognitive profile for the
senior center population. The observed differences in
cognitive levels could be used to support the design and
adaptation of specific activities for the senior center.

One limitation of this study was the small sample
size. This aspect should be considered before propos-
ing wider generalization of the results to the Brazilian
population as a whole. Nevertheless, this initial study
suggests greater UPSA validity as an FC measure of
community-dwelling older adults than the IADL. Fur-
ther investigations involving a more representative
sample size could provide normative data for the UPSA.
It could also examine the UPSA predictive value for cog-
nitive impairment in older adults with high education.
This investigation could provide valuable information
about the applicability of the UPSA as a screening tool
for health professionals.

In conclusion, the IADL questionnaire did not perform
well in a sample of community-dwelling older adults, as
evidenced by its ceiling effect. By contrast, the UPSA and
UPSA-B detected a wider range of variation in functional
capacity. Additionally, the UPSA and UPSA-B showed a
close relationship with cognitive screening tests, even
when age and education were controlled. For the screen-
ing of functional impairment in this population, a per-
formance-based evaluation seems to be more adequate.

Author contributions. Ana Cldudia Becattini-Oliveira:
conceptualization, data curation, investigation, meth-
odology, writing-original draft, writing-review &
editing. Leonardo Cardoso Portela Camara: project
administration, resources. Douglas de Farias Dutra:
formal analysis, writing-original draft, writing-review
& editing. Antonia de Azevedo Falcio Sigrist: data
curation, investigation, resources. Helenice Charchat-
Fichman: conceptualization.

Acknowledgments. We are grateful to the Senior Center
staff for warmly welcoming our team and to all the
participants that kindly gave up their time for the sake
of science.

REFERENCES

1. World Health Organization. World Report on Ageing and Health [Internet].
World Report on Ageing and Health. Geneva: WHO Press; 2015.

2. Mundial B. Envelhecendo em um Brasil mais velho: implicagdes do
envelhecimento populacional para o crescimento econdmico, a redu¢éo
da pobreza, as finangas publicas e a prestacdo de servigos. Washingt
World Bank. 2011;3817166-1302102548192.

3. Prince MJ. World Alzheimer Report 2015: the global impact of dementia:

392 Screening of functional capacity Becattini-Oliveira et al.

an analysis of prevalence, incidence, cost and trends. Alzheimer’s
Disease International; 2015.

4. Evans JD, Heaton RK, Paulsen JS, Palmer BW, Patterson T, Jeste DV.
The relationship of neuropsychological abilities to specific domains
of functional capacity in older schizophrenia patients. Biol Psychiatry.
2008;53(5):422-30.

5. Norman RMG, Malla AK, Cortese L, Cheng S, Diaz K, Mclntosh E, et



20.

21.

22.

23.

24.

25.

al. Symptoms and cognition as predictors of community functioning: a
prospective analysis. Am J Psychiatry. 1999;156(3):400-5.

Twamley EW, Doshi RR, Nayak G V., Palmer BW, Golshan S, Heaton
RK, et al. Generalized cognitive impairments, ability to perform everyday
tasks, and level of independence in community living situations of older
patients with psychosis. Am J Psychiatry. 2002;159(12):2013-20.
McClure MM, Bowie CR, Patterson TL, Heaton RK, Weaver C, Anderson
H, et al. Correlations of functional capacity and neuropsychological
performance in older patients with schizophrenia: evidence for specificity
of relationships? Schizophr Res. 2007;89(1-3):330-8.

Brown MA, Velligan DI. Issues and developments related to assessing
function in serious mental ilness. Dialogues Clin Neurosci. 2016;18(2):
135-44.

Buchanan RW, Davis M, Goff D, Green MF, Keefe RSE, Leon AC, et al. A
summary of the FDA-NIMH-MATRICS workshop on clinical trial design for
neurocognitive drugs for schizophrenia. Schizophr Bull. 2005;31(1): 5-19.
Harrison JE. Cognition comes of age: comments on the new FDA
draft guidance for early Alzheimer’s disease. Alzheimers Res Ther.
2018;10(1):61.

Administration USF and D. Early Alzheimer’s Disease: Developing Drugs
for Treatment-Guidance for Industry. 2018.

Moore DJ, Palmer BW, Patterson TL, Jeste D V. A review of perfor-
mance-based measures of functional living skills. J Psychiatr Res.
2007;41(1-2):97-118.

Patterson TL, Goldman S, McKibbin CL, Hughs T, Jeste D V. UCSD
Performance-Based Skills Assessment: Development of a New Measure
of Everyday Functioning for Severely Mentally Il Adults. Schizophr Bull
[Internet]. 2001;27(2):235-45. Available from: https://academic.oup.com/
schizophreniabulletin/article-lookup/doi/10.1093/oxfordjournals.schbul.
a006870

Gomar JJ, Harvey PD, Bobes-Bascaran MT, Davies P, Goldberg
TE. Development and cross-validation of the UPSA short form for
the performance-based functional assessment of patients with mild
cognitive impairment and Alzheimer disease. Am J Geriatr Psychiatry.
2011;19(11):915-22.

Bowie CR, Reichenberg A, Patterson TL, Heaton RK, Harvey PD. Deter-
minants of real-world functional performance in schizophrenia subjects:
Correlations with cognition, functional capacity, and symptoms. Am J
Psychiatry. 2006;163(3):418-25.

Mausbach BT, Harvey PD, Goldman SR, Jeste D V, Patterson TL. Devel-
opment of a brief scale of everyday functioning in persons with serious
mental illness. Schizophr Bull. 2007;33(6):1364-72.

Becattini-Oliveira AC, de Farias Dutra D, de Oliveira Campos BS, de
Araujo VC, Charchat-Fichman H. A Systematic Review of a Functional
Assessment Tool: UCSD Performance-based Skill Assessment (UPSA).
Psychiatry Res. 2018;267:12-8.

Kaye JL, Dunlop BW, losifescu D V, Mathew SJ, Kelley ME, Harvey
PD. Cognition, functional capacity, and self-reported disability in
women with posttraumatic stress disorder: examining the convergence
of performance-based measures and self-reports. J Psychiatr Res.
2014;57:51-7.

Garcia-Portilla MP, Gomar JJ, Bobes-Bascaran MT, Menendez-Miranda
I, Saiz PA, Muniz J, et al. Validation of a European Spanish-version of
the University of California performance Skills Assessment (Sp-UPSA)
in patients with schizophrenia and bipolar disorder. Schizophr Res.
2013;150(2-3):421-6.

Depp CA, Mausbach BT, Eyler LT, Palmer BW, Cain AE, Lebowitz BD,
et al. Performance-based and subjective measures of functioning in
middle-aged and older adults with bipolar disorder. J Nerv Ment Dis.
2009 Jul;197(7):471-5.

Goldberg TE, Koppel J, Keehlisen L, Christen E, Dreses-Werringloer
U, Conejero-Goldberg C, et al. Performance-based measures of
everyday function in mild cognitive impairment. Am J Psychiatry.
2010;167(7):845-583.

Moore RC, Paolillo EW, Heaton A, Fazeli PL, Jeste D V, Moore DJ.
Clinical utility of the UCSD Performance-Based Skills Assessment-Brief
(UPSA-B) in adults living with HIV: Associations with neuropsychological
impairment and patient-reported everyday functioning difficulties. PLoS
One. 2017;12(8):e0183614.

Nuechterlein KH, Green MF, Kern RS, Baade LE, Barch DM, Cohen JD,
et al. The MATRICS consensus cognitive battery, part 1: Test selection,
reliability, and validity. Am J Psychiatry. 2008;165(2):203-13.

M Tucker A, Stern Y. Cognitive reserve in aging. Curr Alzheimer Res.
2011,8(4):354-60.

Mendes-Santos LC, Mograbi D, Spenciere B, Charchat-Fichman H.

26.

28.

29.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41,

42.

43.

44,
45,
46.

47.

48.

49.

Dement Neuropsychol 2019 December;13(4):386-393 W

Specific algorithm method of scoring the Clock Drawing Test applied
in cognitively normal elderly. Dement Neuropsychol. 2015;9(2):128-35.
American Psychiatric Association. Diagnostic and statistical manual of
mental disorders (DSM-5®); 2013.

Mantovani LM, Machado-de-Sousa JP, Salgado J V. UCSD Perfor-
mance-Based Skills Assessment (UPSA): validation of a Brazilian version
in patients with schizophrenia. Schizophr Res Cogn. 2015;2(1):20-5.
Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. 1969;9(3_Part_1):
179-86.

Nitrini R, Lefevre BH, Mathias SC, Caramelli P, Carrilho PE, Sauaia N, et
al. Testes neuropsicolégicos de aplicagaéo simples para o diagndéstico
de deméncia. Arg Neuropsiquiatr. 1994;52(4):457-65.

Vitiello APP, Girlaco JGM, Takahashi DY, Nitrini R, Caramelli P. Avaliagéo
cognitiva breve de pacientes atendidos em ambulatérios de neurologia
geral. Arg Neuropsiquiatr. 2007;65(2A):299-303.

Yassuda MS, Silva HS da, Lima-Silva TB, Cachioni M, Falcdo DV da S,
Lopes A, et al. Normative data for the Brief Cognitive Screening Battery
stratified by age and education. Dement Neuropsychol. 2017;11(1):
48-53.

Bertolucci PHF, Brucki SMD, Campacci SR, Juliano Y. O mini-exame do
estado mental em uma populagao geral: impacto da escolaridade. Arq
Bras Neuropsiquiatr. 1994; 52 (1):1-7.

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”: a practical
method for grading the cognitive state of patients for the clinician.
J Psychiatr Res. 1975;12(3):189-98.

Nitrini R, Caramelli P, HERRERA E, Porto CS, Charchat-Fichman H,
Carthery MT, et al. Performance of illiterate and literate nondemented
elderly subjects in two tests of long-term memory. J Int Neuropsychol
Soc. 2004;10(4):634-8.

Borod JC, Goodglass H, Kaplan E. Normative data on the Boston diag-
nostic aphasia examination, parietal lobe battery, and the Boston naming
test. J Clin Exp Neuropsychol. 1980;2(3):209-15.

Brucki SMD, Rocha MSG. Category fluency test: effects of age,
gender and education on total scores, clustering and switching in
Brazilian Portuguese-speaking subjects. Brazilian J Med Biol Res.
2004;37(12):1771-7.

Sunderland T, Hill JL, Mellow AM, Lawlor BA, Gundersheimer J,
Newhouse PA, et al. Clock drawing in Alzheimer’s disease: a novel
measure of dementia severity. J Am Geriatr Soc. 1989;37(8):725-9.
Lourenco RA, Ribeiro-Filho ST, Moreira | de FH, Paradela EMP, Miranda
AS de. The Clock Drawing Test: performance among elderly with low
educational level. Rev Bras Psiquiatr. 2008;30(4):309-15.

Araujo VC, Lima CMB, Barbosa ENB, Furtado FP, Charchat-Fichman
H. Impact of age and schooling on performance on the Brief Cognitive
Screening Battery: A study of elderly residents in the City of Rio de
Janeiro, Brazil. Psychol Neurosci. 2018;11(3):317-28.

Field A. Discovering statistics using SPSS. Sage publications; 2009.
Metzelthin SF, van Rossum E, de Witte LP, Hendriks MRC, Kempen
GIJM. The reduction of disability in community-dwelling frail older people:
design of a two-arm cluster randomized controlled trial. BMC Public
Health. 2010;10(1):511.

Rizzuto D, Melis RJF, Angleman S, Qiu C, Marengoni A. Effect of chronic
diseases and multimorbidity on survival and functioning in elderly adults.
J Am Geriatr Soc. 2017;65(5):1056-60.

Wréblewska I, Zborowska I, Dabek A, Susto R, Wréblewska Z, Drobnik
J. Health status, health behaviors, and the ability to perform everyday
activities in Poles aged> 65 years staying in their home environment. Clin
Interv Aging. 2018;13:355.

Warren MW. Care of chronic sick. Br Med J. 1943;2(4329):822.

St. John PD, Hogan DB. The relevance of Marjory Warren’s writings
today. Gerontologist. 2013;54(1):21-9.

Brucki SMD, Nitrini R, Caramelli P, Bertolucci PHF, Okamoto I[H.
Sugestdes para 0 uso do mini-exame do estado mental no Brasil. Arq
neuropsiquiatr. 2003;61(3B):777-81.

Bowie CR, Leung WW, Reichenberg A, McClure MM, Patterson TL,
Heaton RK; et al. Predicting Schizophrenia Patients’ Real-World Behavior
with Specific Neuropsychological and Functional Capacity Measures.
Biol Psychiatry. 2008;63(5):505-11.

Ritchie SJ, Tucker-Drob EM, Cox SR, Corley J, Dykiert D, Redmond
P, et al. Predictors of ageing-related decline across multiple cognitive
functions. Intelligence. 2016;59:115-26.

Gow AJ, Corley J, Starr JM, Deary IJ. Reverse causation in activity-
cognitive ability associations: the Lothian Birth Cohort 1936. Psychol
Aging. 2012;27(1):250.

Becattini-Oliveira et al. Screening of functional capacity 393



