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ABSTRACT

Objective: To analyze the evidences of construct validity of the Katz Index for the
retrospective assessment of activities of daily living (ADL) by informants, to assist
neuropathological studies in the elderly. Method: A cross-sectional study analyzed the
functional ability of ADL measure by the Katz Index, of 650 cases randomly selected
from the Brazilian Brain Bank of the Ageing Brain Study Group (BBBABSG) database.
Sample was divided in two subsamples for the analysis (N=325, each) and then stratified
according to cognitive decline assessed by the Clinical Dementia Rating Scale (CDR).
Factor analyses with calculations of internal consistency and invariance were performed.
Results: Factor analysis evidenced a unidimensional instrument with optimal internal
consistency, in all subgroups. Goodness of fit indices were obtained after two treatments
of covariance, indicating adequacy of the scale for assessing ADL by informants. The
scale is invariant to cognitive decline meaning that it can be used for subjects with or
without cognitive impairment. Conclusion: Katz Index is valid for the retrospective
assessment of basic ADL by informants, with optimal reliability.
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INTRODUCTION

Global prevalence of dementia is increasing and esti-
mates indicate that in 2050 there will be 135 million of peo-
ple worldwide suffering from dementia®. The higher preva-
lence rates are in Latin America (8.7%)%, probably due to
the increased occurrence of risk factors in these countries®.
Characterized by progressive impairment in cognition, in
behavior and in functional ability to independent living®*>),
the cause of dementia is still unknown®. Thus, postmortem
studies can play and important role in helping elucidate the
pathways of dementia physiopathology.

Clinicopathological studies of dementia are more im-
portant than brain autopsy only, once the correlations of
clinical data with the brain autopsy findings are precious.
'These types of studies have some limitations regarding au-
topsy donations and clinical data acquisition. Despite the
limitations, clinicopathological studies are worthy. After
death, in cases where clinical data are not available either
because the dementia diagnosis was not established in life
or because clinical data is missing, the informant interview
can be the only source of information.

Considering the value of functional status in the di-
agnosis of dementia®, assessing the patient’s ability to
perform independently activities of daily living (ADL) is
extremely important to clinicopathological diagnosis after
death. Information about the performance of the patient to
ADL can be gathered with a close knowledgeable infor-
mant by using assessment scales. The only problem is that
as far as it is known, no functional assessment scales have
been developed to be used in postmortem studies.

In the last decade, the Brazilian Brain Bank of the Ageing
Brain Study Group (BBBABSG) has been collecting brains
for clinicopathological analysis and functional data related
to performance in ADL prior to death is obtained, retro-
spectively, by the use of the Katz Index®. The instrument as-
sesses six basic ADL: bathing, dressing, toileting, continence,
transference and feeding®?. Since the scale development,
some evidences of validity were verified; with data concerning
psychometric information mostly limited to reliability and
validity analysis or to item difficulty hierarchy!®1¢).

To date, no study has described structural factors of the
scale and psychometric properties for its use with informants
in postmortem settings; therefore, the aim of the present
study was to analyze the psychometric properties of the Katz
Index for the retrospective assessment of basic ADL by in-
formants in postmortem, to assist neuropathological studies.

METHOD

STUDY DESIGN AND SOURCE OF CASES

A cross-sectional study was performed where second-
ary data from the Brazilian Brain Bank of the Aging Brain
Study Group (BBBABSG) database were analyzed. The BB-
BABSG is a tissue bank and its procedure has been approved
by local ethical committee (N° 458.272) and described else-
where® 19, The study was approved by the Research Ethics
Committee for the Hospital das Clinicas da Faculdade de

Medicina da Universidade de Sdo Paulo (N° 942/04). Writ-
ten informed consent was obtained from the next-of-kin on
behalf of the participant, before the interview.

STUDY SAMPLE AND PARTICIPANT SELECTION

From the original sample of 3.000 valid cases included
from 2005 to 2012, 650 cases were randomly selected by an
online program (http://www.randomizer.org/). The random
sampling procedure was adopted to minimize the investi-
gator’s interference in the case selection. Sample size was
estimated to obtain a factor loading of 0.30%).

STUDY VARIABLES
The variables extracted from the BBBABSG database

were age, gender, score of the Informant Questionnaire on
Cognitive Decline of the Elderly IQCODE), the score
of the Clinical Dementia Rating Scale (CDR), and Katz
Index scores (total and for each scale item). In the BB-
BABSG, these variables are gathered during a clinical in-
terview® with a knowledgeable informant and refer to the
time prior to the subject’s death. All of the informants re-
ported having close contact (daily living) with the subject.

AsSSESSMENT OF THE AcTivITIES OF DAILy Living (ADL)

During the BBBABSG clinical interview with the in-
formant, a trained nurse investigated basic ADL by the
Katz Index.

The Katz Index!” consists of a 6-item scale: bathing,
dressing, toileting, transfer, continence and feeding™®.
The scale ranks subjects according to performance for
each item and gives a total score corresponding to overall
performance”. Several forms of interpretation have been
proposed”1121-3%) The BBBABSG uses an adapted scoring
method that attributes a value for each item as follows: 1 —
performs the activity without any assistance (independent);
0.5 — performs the activity with partial assistance (partially
dependent); 0 — needs full assistance to perform the activity
(dependent). The global score varies from 0 to 6, with six be-
ing the most independent. Subjects are classified into three
levels of dependency: independent (z 6 points), partially
dependent (3 - 5 points) and dependent (s 2 points)®. The
3-point scoring system facilitates classical factor analysis, as
binary data can cause bias in the standard analyses'.

STATISTICAL ANALYSIS

Before the analysis, sample was divided in two halves:
subsample A (N=325) and subsample B (N=325). The evi-
dence of construct validity was observed by Exploratory
Factor Analysis (EFA) and Confirmatory Factor Analysis
(CFA). EFA and Reliability analysis were conducted in
Subsample A and CFA in subsample B. To test whether
there were differences in construct validity according to
the existence of cognitive decline prior to death we strati-
fied subsample A in two groups: without cognitive decline
(CDR 0) and with cognitive decline (CDR 20.5).

For the EFA we used the weighted least squares

method to minimize residuals with oblimin rotation and
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extraction of factors load 2 0.404%9, A Kaiser-Meyer-Olkin
(KMO) 2 0.70 and a significant Bartlett Index represented
a measure of sample adequacy""”. Model fit was analyzed by
inspecting fit indexes, modification indexes (MI) and cor-
relational residuals®*?) Adequacy of a good model fit were:
non-significant Chi-squared (X?); goodness of fit index
(GFI) 2 0.95; adjusted goodness of fit index (AGFI) = 0.95;
standardized root mean square residual (SRMR) < 0.08;
comparative fit index (CFI) = 0.95; Tucker-Lewis coefficient
(TLI) = 0.95; normed fit index (NFI) > 0.95 and root mean
square error of approximation (RMSEA) < 0.07. MI was
observed to determine which errors could be controlled®?).,
Invariance™ of the scale according to cognitive decline was
analyzed by comparing the scale construct in two groups
(with or without cognitive decline).

To test reliability we used the Cronbach’s alpha (o).
Good general internal consistency was observed when the
o-value was > 0.70. Item-item correlation was used to de-
termine redundancy among items (> 0.80), and corrected
item-total correlation was observed to determine the dis-
criminatory power of the item (< 0.30)®.

For the analysis, the IBM Statistical Software for the So-
cial Sciences (SPSS v.21), with AMOS package, was used.
The Stats Tools Package of Excel was used for the analysis of
invariance. All tests were two-sided, and the significance
level was set at 0.05.

RESULTS

The total sample consisted of 650 participants who
were mostly men (55.3%) with a mean age of 68.7+11.3
years. Women were older than the men (70.7£11.8 vs.
67.1+10.7 years; p<0.01). Subjects were mostly indepen-
dent (76.5%). Only 7.7% were partially dependent, and
15.8% were totally dependent. Men were more indepen-
dent than women, with a mean global Katz Index score of
5.4%1.6 points (95% CI: 5.2 — 5.5) compared with 4.9+2.0
points for women (95% CI: 4.7 — 5.1). 'This difference was
statistically significant (p<0.001). Concerning the cognitive
decline, 513 (78,8%) were CDR 0 and 21,2% had CDR
varying from 0.5 to 3. The mean IQCODE of the sample
was 3.19+0.44 points. Comparisons of sex distribution, age,
years of schooling, Katz and IQCODE in each subsample
is presented in Table 1.

EXPLORATORY FACTOR ANALYSIS

A ratio of approximately 54 cases per item was used
(325 cases of subsample A and 6 items). Table 1 presents the
results of EFA for the whole subsample (total) and accord-
ing to cognitive decline. The Kaiser-Meyer-Olkin and the
Bartlett’s sphericity test showed the sample adequacy of the
factor analysis to be performed in all groups. We observed
the same evidence of construct structure (one-dimensional
instrument) and reliability in all groups. Only one factor
was extracted (named independence to ADL) being re-
sponsible for more than 80% of construct, in all groups.

It was observed the existence of strong range of item-
item correlations (> 0.85), very small correlation matrix
determinant (< 0.00001), higher values of communalities

(> 0.95) and strong standardized item-total correlations

(> 0.90). This all are indicatives of collinearity.

Table 1 - Sample characteristics according to selected variables —

Sao Paulo, SP, Brazil, 2005 - 2013.

Subsample Subsample

Total A B
N 650 325 325
Gender Male [n(%)] 360 (55.4) 183 (56.3) 177 (54.5)
Female [n(%)] 290 (44.6) 142 (43.7) 148 (45.5)
s me
Tniaei:noisscg‘)’o“”g 44+£35 3'83?; * 44134
IQCODE (mean + SD) 32+04 32+05 3.1x04
Katz Index (mean + SD) 53+x1.7 5317 52+1.38
Clinical Dementia Rating Scale [n(%)]
CDRO 512 (78.8) 247 (76.0) 265 (81.5)
CDR 0.5 3 (6.6) 0(6.2) 23 (7.1)
CDR 1 6(5.5) 1(6.5) 15 (4.6)
CDR 2 3(3.5) 4(4.3) 9(2.8)
CDR 3 6 (5.5) 3 (7.1 13 (4.0)

Table 2 - Exploratory Factor Analysis of Katz Index, according to
cognitive impairment — Sao Paulo, SP, Brazil, 2005-2013.

Without With
Total cognitive Cognitive
Impairment*  Impairment*
(n=247) (n=78)
Gender
Male/ Female (n) 152/95 31/47
Age 66.92 +10.68 76.52 + 10.61
(mean + SD)
Years of 419:3.84 294299
schooling
IQCODE
(mean = SD) 3.0+£04 3.9+0.6
Katz Index
(mean = SD) 5.8+0.6 20+35
Exploratory
Factor Analysis
Range of item 517 0040 0.742-0.945 0.754 - 0.926
correlation
% of Correlations
>0.90 27 27 7
Determinant 9.674° 7.405° 0.001
KMO 0.918 0.880 0.905
X? Bartlett 2968.689,, " 2312.715,, "  558.412,, "
Communalities  0.822 -0.950 0.721-0.975 0.777 -0.916
Factors extracted 1 1 1
Eigenvalue > 1 1 1 1
1+t factor 5.352 5.232 5.082
27 factor 0.233 0.315 0.346
% variance
explained by 87 85 82
the 1+ factor
Factor loadings 0.906 - 0.975 0.849-0.987 0.867 —0.952

continued...
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...continuation

Without With
cognitive Cognitive
Total Impairment*  Impairment*
(n=247) (n=78)
Reliability
analysis

a-Cronbach
(1C95%
intraclass
correlation)

0.974 (0.970 — 0.966 (0.959 — 0.964 (0.949 —
0.978) 0.972) 0.975)

Corrected Item-

. 0.892 -0.958 0.835-0.966 0.863 -0.934
Total Correlation

*Without cognitive impairment (CDR=0); With Cognitive impairment (CDR>0.5);
" p<0.001 (X? Bartlett). Note: (Subsample A; n=325).

CONFIRMATORY FACTOR ANALYSIS

To reach goodness of fit in CFA the initial model re-
quired two adjustments (errors controlled): a) between
bathing — dressing; b) between transfer — feeding. After
their adjustment, the model reached goodness of fit in-
dexes (Table 3). Structural Equation Model is presented
in Figure 1.

Invariance analysis evidenced that the Katz Index is in-
variant to the existence of cognitive decline (Table 4). These
results indicate that the scale can be used, independent of
the existence of cognitive decline, and no normalization
should be done for the scales in each group (with or with-
out cognitive decline).

Thus, all these results indicate that in post-mortem, the
Katz Index has good construct validity and goodness of fit
to assess independence to basic ADL, despite the existence
of cognitive decline.

Table 3 — Confirmatory Factor Analysis of Katz Index, according
to cognitive impairment (Subsample B) — Sdo Paulo, SP, Brazil,
2005-2013.

Katz Index
(N=325)

Fitness Coefficients Initial Adjusted
X? 39.21 4.32
Df 9 7
p-value 0.00 0.74
X 4.36 0.62
GFI 0.85 0.98
AGFI 0.65 0.95
NFI 0.93 0.99
TLI rho 0.91 1.00
CFI 0.95 1.00
SRMR 0.290 0.009
RMSEA (Confidence Interval 90%) 01 4?.310.28) (0.08{)101)

Number of Adjustments (errors
controlled)

X? — Chi-squared; Df— degrees of freedom

84

Bathing

8

Dressing

,98 Toileting

b

Independence
to ADL 85

Transference

8

Continence

,83
Feeding

Figure 1- Structural Equation Model path diagram for Katz Index
(Subsample B; n=325) — Sao Paulo, SP, Brazil, 2005-2013.

Table 4 — Analysis of invariance between groups of cognitive de-
cline — Sao Paulo, SP, Brazil, 2005-2013.

Uncon-  Fully Con- Difference p-value Invariance
strained strained p
Chi-square 297,467 305,481 8.014
0.155 Yes*
Df 13 23
X2/df 16.526 13.282
(p-value) (<0.001) (<0.001)
CFI 0.902 0.901
RMSEA 0.219 0.195
(0.198 — (0.176 —
(IC90%) 0.142) 0215

*Invariance assumed (groups are not different)
Note: (Subsample B; N=325).

DISCUSSION

Postmortem assessment of ADL to assist neuropatho-
logical studies is as important as it is during health care
assistance, once it will contribute to the better under-
standing of the mechanisms of disease during the clinico-
pathological analysis. It is important to consider not only
how to rate ADL, but also how it is assessed, once tech-
niques related to measures will influence the estimative
of impairment®).

In postmortem settings, ADL is very important as an
indicative of disease progression. However, patients are not
available to provide valid information or to perform activi-
ties to the assessment, as they are already dead. Therefore,
other methods of gathering valid information are necessary,
and the informant is an important source, as it is when the
patient is alive. Thus, methods of investigation or health
assessment by informants must be improved.

The Katz Index is a widely used instrument in different
scenarios. It has been demonstrated that several studies used
the Katz Index to assess ADL directly by patients or by
proxies (informants)®?”. The reliability of the scale to as-
sess ADL was synthetized in a review published in 20082,
and the cut-off points for the Katz Index to be considered
as indicative of functional decline®” were demonstrated in
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another systematic review published in 2011. The item diffi-
culty of the Katz Index was also analyzed by item-response
theory, proving the hierarchical model of the scale®?. In
spite of all these previous studies, a comprehensive search
on PubMed and other bases retrieved no research that
aimed to analyze construct validity by factor analysis or re-
liability of the scale when applied by informants retrospec-
tively. To the best of our knowledge, this original study was
the first to analyze the construct validity of the Katz Index
when applied to informants in postmortem settings to assist
neuropathological studies.

The psychometric analysis of the Katz Index indicates
that the instrument is valid and reliable to retrospectively
assess basic activities of daily living in the elderly by in-
formants, in postmortem settings, despite the existence of
cognitive decline. However, careful analysis of data demon-
strated the existence of multicollinearity™ indicating that
there are items that could be revised. Psychometrically, if
more than one item in the instrument measures the same
phenomenon, both items are not necessary®”. These indica-
tives of multicollinearity are probably because of the infor-
mant bias. In cognitive normal subjects, the informant may
not be so aware of details in ADL performance, meanly
when considering bathing and toileting. This may lead to
variance in responses causing the collinearity to be more
evident in subjects without cognitive decline. Further in-
vestigation of collinearity shall be done.

CFA confirmed that the instrument fit the hypothetical
model, after the treatment of two co-variances’?®, reassur-
ing the unidimensionality of the instrument, as indicated by
the EFA. Invariance analyzes assured the fact that there is
no need for normalization of the scale according to cogni-
tive decline. This means that the Katz Index can be applied
and scored the same way for both cognitive normal subjects
and cognitively impaired ones.

Nowadays, total validity of an instrument is not mea-
sured by one single procedure. It is necessary to collect sev-
eral evidences of validity to assume that the instrument is
totally validated®®. The present study analyzed evidences of
construct validity and reliability but no evidence of criterion
validity could be obtained. A diagnosis of multicollinear-
ity was not performed to determine collinear items to be
dropped, according to the existence of cognitive decline.
These all could be considered limitations of the study.

Once data were collected in a postmortem setting, the
assessment was performed entirely by an informant without
the patient’s input, which can be considered another limita-
tion. We did not have a previous functional assessment to
comparisons. The method of collecting postmortem data to

RESUMO

assist a neuropathological study was previously validated
by comparing the correspondence of information obtained
by the caregiver to that obtained by the gold standard®.
'The results showed high specificity and sensitivity of the
method for the diagnosis of dementia, normal cognition
and function. Despite these results, further investigation of
the psychometric properties of the Katz Index using the
method of diagnosis correspondence between assessment of
ADL by patients and informants is recommended.

The Katz Index was originally designed to assess
ADL dichotomically, classifying the subject as being or
not independent to ADL®™. As recently highlighted, the
scale is useful to detect independency and severe limita-
tions. However, it is not sensitive to detect different levels
of dependency and minor deviations from a previous as-
sessment®). The three point scale used by the BBBABSG
shall be useful in detecting levels of impairment between
total independency and total dependency, once this scor-
ing system transforms the index in an ordinal scale, instead
of dichotomous. This should be considered for advanced
practice in clinical settings.

Regardless the limitations, we shall probably assume
that the results of the present study could be applied to
samples of living patients, whenever it is necessary to assess
ADL by knowledgeable informants (these results are only
applicable if the informant is able to provide valid data).
Once patients has dementia, the informant play an impor-
tant role as a source of valid data®®. Other else, there are
situations when patients is unable to inform or demonstrate
their abilities to perform ADL, because they are confused
(with delirium) or unconscious. In such cases, the informant
can be the only available source of data. Yet, the gerontolo-
gist should remember the limitations proper to the scale,
regarding its strict ability to detect moderate impairment
or discreet changes in function®), and the recall period in
retrospective assessments. There is no consensus on the ideal
recall period, but it is assumed that the longer the recall pe-
riod, the higher the chance of imprecise information®. All
these considerations should be addressed as implications for
advanced practice.

Therefore, the Katz Index can be used to assess ADL
in elderly subjects by informants, aiming to assist clinico-
pathological studies.

CONCLUSION

The Katz Index is a one-dimensional instrument that
can be used to retrospectively assess ADL by informants,
with construct validity and reliability, despite the presence
of cognitive decline.

Objetivo: Analisar as evidéncias de validade de constructo do Indice de Katz para a avaliagio retrospectiva das Atividades Bésicas
de Vida Didria (AbVD) por informantes, para apoiar estudos neuropatolégicos no envelhecimento. Método: Por meio de estudo
transversal foi analisada a capacidade funcional para as AbVD mensurada pelo Indice de Katz em 650 casos randomizados das bases de
dados do Banco de Encéfalos Humanos do Grupo de Estudos em Envelhecimento Cerebral (BEHGEEC). A amostra foi particionada
em duas subamostras para as andlises (N=325, cada) e entdo estratificada de acordo com o comprometimento cognitivo determinado
pelo Escore Clinico de Deméncia (CDR). Foram realizadas anilise fatorial, de consisténcia interna e de invariancia. Resultados: A

Rev Esc Enferm USP - 2015; 49(6):944-950

www.ee.usp.br/reeusp



Ferretti-Rebustini REL, Balbinotti MAA, Jacob-Filho W, Rebustini F, Suemoto CK, Pasqualucci CAG, Farfel JM, Leite REP, Grinberg LT, Nitrini R

andlise fatorial evidenciou um instrumento unidimensional com étima consisténcia interna, em todos os grupos. Otimos indices de
ajuste foram obtidos apés o tratamento de duas covariancias, indicando adequagio da escala para avaliar AbVD por informantes. A
escala é invariante para o comprometimento cognitivo, o que significa que pode ser usada em individuos com ou sem comprometimento
cognitivo. Conclusdo: O Indice de Katz apresenta validade de constructo para a avaliagio retrospectiva das AbVD por informantes,
com confiabilidade.

DESCRITORES
Atividades Cotidianas; Envelhecimento; Procurador; Psicometria; Estudos de Validagio.

RESUMEN

Objetivo: Analizar las evidencias de validez de constructo del Indice de Katz para la evaluacién retrospectiva de las Actividades Bésicas
de Vida Diaria (AbVD) por informantes para apoyar estudios neuropatoldgicos en el envejecimiento. Método: Por medio de estudio
transversal se analiz6 la capacidad funcional para las AbVD mensurada por el Indice de Katz en 650 casos randomizados de las bases de
datos del Banco de Encéfalos Humanos del Grupo de Estudios en Envejecimiento Cerebral (BEHGEEC). La muestra fue dividida en
dos submuestras para los analisis (N=325, cada) y luego estratificada de acuerdo con el compromiso cognitivo determinado por la Escala
de Clasificacién de la Demencia Clinica (CDR). Se hicieron anilisis factorial, de consistencia interna y de invariancia. Resultados: El
andlisis factorial evidencié un instrumento unidimensional con excelente consistencia interna, en todos los grupos. Excelentes indices
de ajuste fueron obtenidos después del tratamiento de dos covariancias, indicando la adecuacién de la escala para evaluar AbVD por
informantes. La escala es invariante para el compromiso cognitivo, lo que significa que se puede utilizarla en individuos con o sin
compromiso cognitivo. Conclusién: El Indice de Katz presenta validez de constructo para la evaluacién retrospectiva de las AbVD por
informantes, con confiabilidad.

DESCRIPTORES

Actividades Cotidianas; Envejecimiento; Apoderado; Psicometria; Estudios de Validacién.
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