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VALIDITY AND RELIABILITY OF THE SCREENING
TEST FOR ALZHEIMER’S DISEASE WITH
PROVERBS (STADP) FOR THE ELDERLY

Mauricéa Tabosa Ferreira Santos', Everton Botelho Sougey’, Jodo Carlos Alchieri’

Abstract — The prevalence Alzheimer’s disease with age compromises memory, language, executive functions,
constructive praxis and abstraction, requiring early evaluation with standardized tests. Objective: To validate
the Screening Test for Alzheimer’s Disease with Proverbs (STADP), elaborated using pieces from the proverb
memory game. Method: The test contains three stages (A: short-term memory, B: executive functions and
language and C: episodic memory). The sample consisted of 91 elderly individuals with minimum age of 60
years and one year of schooling, CDR of one or zero, cared for at specialized services of UFPE, HGA and private
institutions. Sociodemographic data, habits and health perception were assessed. Among the tests used were
MMSE (convergent validity) and GDS (discriminating). Results: A good correlation with standardized test was
found, acceptable internal consistency (0.71), cutoff point for schooling of 6.49 (low) (80% and 77.8%) and
8.66 (high) (84.6% and 86.1%); Kappa coefficient of 1(p=0.000) inter-rater consistency. Conclusion: STADP is a
valid test for screening Alzheimer’s disease.
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Validade e confiabilidade do teste de rastreio de Doenca de Alzheimer com provérbios (TRDAP) para idosos

Resumo - A prevaléncia da doenca de Alzheimer com o envelhecimento, que compromete memodria,
linguagem, funcdes executivas, praxia construtiva e abstragao, necessita avaliagdo precoce com testes
padronizados. Objetivo: Validagao do Teste de Rastreio de Doenca de Alzheimer com Provérbios (TRDAP),
elaborado com pedras do jogo de memodria de provérbios. Método: O teste contém trés etapas (A: memoria
curto-prazo, B: fungdes executivas e linguagem e C: meméria episodica). A amostra tinha 91 idosos com
minimos de 60 anos e de um ano de escolaridade, CDR (um ou zero), de servigos especializados da UFPE, HGA
e particular. Avaliaram-se dados sociodemograficos, habitos e percepcao de satide. Dentre os testes utilizados
- MEEM (validade convergente), EDG (discriminante). Resultados: Apontaram para boa correlacao com testes
padronizados, consisténcia interna aceitavel (0,71); ponto de corte por escolaridade foi 6,49 (80% e 77,8%) —
baixa, e alta 8,66 (84,6% e 86,1%); coeficiente Kappa igual a 1(p=0,000) inter-avaliadores. Conclusdo: O TRDAP
mostra-se valido para rastrear doenga de Alzheimer.

PALAVRAS-CHAVE: doenca de Alzheimer, provérbios, memodria, linguagem, validade de testes.

With aging, the presence of chronic incapacitating dis-
eases, such as Alzheimer’s disease (AD), compromises the
independence and autonomy of individuals'". Studies on
the initial phase of the disease point to deficits in episod-
ic declarative memory and in executive functions, with an
impact on daily activities®®, causing family distress and

increasing the likelihood of institutionalization®, rein-
forced by language, comprehension and interpretation
difficulties™”. Early diagnosis is a clinical priority aimed
at preventive multidisciplinary interventions with appro-
priate measuring instruments for the sociocultural con-
text. There are several instruments, but few have been
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psychometrically defined, standardized and validated for
our environment”, and mainly in relation to accuracy and
assessment time’®, avoiding errors caused by tiredness and
lack of motivation/attention™.

The use of proverbs to evaluate concrete and abstract
thinking about diseases dates from the 1950s®, and in AD
showed compromise in aspects related to their abstract
interpretation™®. Lezak"” suggested the use of proverbs as-
sociated to the Mini-Mental State Examination (MMSE)"®
to improve accuracy. The interest in proverbs emerged
from clinical observation and interpersonal contact, in
the motivation of the elderly to evoke them and trans-
mit them to younger individuals.

This study sought to elaborate an instrument, enti-
tled Screening Test for Alzheimer’s Disease with Proverbs
(STADP)"®?, with the ludic and cultural characteristics of
the respondents. The STADP consists of six pairs of wood-
en pieces from the Proverb Memory Game, with legible
writing, and six proverbs divided into two parts, at the
start and at the end. There are three stages (A,B,C). Stage
“A” consists of matching and memorizing the first three
proverbs, reading them out loud and then placing the
wooden pieces face down; “B” involves matching the oth-
er three and the consequent interpretation, read by the
examiner, who records the respondent’s comments; and
“C” the recall of the first three. Total score is 15 points,
subdivided into three: (A) 6 points for short-term mem-
ory with three consecutive attempts and the possibili-
ty of learning; (B) 3 points for executive functions — ab-
straction/language-syntax; and (C) 6 points for verbal ep-
isodic memory. The final result is the sum of the three
scores. The respondent is then asked to recognize the
proverbs (stage A) among other non-used ones. A prelim-
inary version”®” showed a significant relationship between
scores using standardized instruments and more current
instruments suitable for the Brazilian reality.

The latter were the basis of the present investigation,
aimed at validating the convergent and discriminating
construct and determining the reliability of STADP in a
sample of elderly individuals.

METHOD

A total of 92 elderly persons, aged 60 years or older with
minimum schooling of one year, took part in the study. Of these,
28 had AD and 63 were controls, assessed by geriatrists and neu-
rologists at specialized centers, the UNATi program at UFPE, the
Elderly Care Program of the HGA and at private clinics. The in-
clusion criteria were CDR of zero or one, meeting the criteria of
the Diagnostic and Statistical Manual of Mental Disorders (DSM
IV), minimum schooling of one year, not exhibiting visual and au-
ditory deficits or pathologies that compromise the performance
of data collection procedures and understanding of the instruc-
tions. The exclusion criteria adopted were: moderate depression
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(Geriatric Depression Scale >10), and the non-acceptance of con-
tinuity by the elderly subjects. Data collection took place be-
tween July 2007 and December 2008 in a quiet and comfortable
setting. Trained academics applied the protocols, obtaining the
scores and data from the sociodemographic interview, health
perception, healthy habits, the Screening Test for Alzheimer’s
Disease with Proverbs (STADP); the Mini-Mental State Examina-
tion (MMSE) — overall assessment of cognition; the Rey Semi-
complex Figure — Neuropsi (RN) — visual memory and construc-
tive skills; Word list (WL) — short-term, episodic and recognition
memories; Spontaneous Clock Drawing Test (CDT) — executive
functions; Digit Span (DS) — short-term memory and executive
functions; Geriatric Depression Scale (GDS) — suspected depres-
sion; Katz Index (ADL) — degree of functional dependence and
Semantic Verbal Fluency (SVF) — language and executive func-
tions. However, the MMSE was used to investigate the validity of
the convergent construct with a cutoff point for schooling™®*,
(18 for 1-7 years and 26 for 28 years) and the discriminating con-
struct was the GDS * (reduced version — 15 points), both cited
in the literature as being reliable**”. The retest occurred three
months later, as well as orientation from a specialist and as ret-
ribution to the participants, they were offered a memory work-
shop. The study was approved by the Research Ethics Commit-
tee of UFPE on May 22, 2007 (protocol number 072/07).

The instruments used from the SPSS 15.0 statistical package
were: Pearson’s correlation test for statistical significance; the
Student’s t-test — equality of means; Cronbach’s Alpha — anal-
ysis of the internal consistency of the STADP; the chi-squared
test — association between diagnosis of AD and screening using
STADP and MMSE, taking schooling into account. Furthermore,
the ROC curve was used to attribute the cutoff point with the
best sensitivity and specificity and the Kappa test for inter-ex-
aminer analysis.

RESULTS

A total of 91 seniors were assessed, after one was ex-
cluded for scoring higher than 10 points on the GDS. The
sample profile was analyzed with respect to sociodemo-
graphic data, health perception and healthy habits, and
it was found that 71% were women; age varied between
60 and 90 years (39.6% between 60—69 and 60.4% >70);
schooling: 31.9% (1—4 years), 27.5% (57 years), 20.9% (8—11
years) and 19.8% (=12 years). Around 50% of the partici-
pants were married or living with a common-law spouse
and had income of more than three minimum monthly
family wages (1 minimum monthly income = US$ 230.00).
In regard to health, only 39.6% of the elderly reported
having good health, which coincided with the percentage
who took part in social activities. The comorbidities found
were classified into: no disease (5%), one disease (29.6%),
two (28.5%), three or more (31.8%) and no response (6.1%),
showing greater percentage for one or more diseases, in
agreement with the literature®®?. Physical activity was re-
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Table 1. Cognitive and mood performance of the sample in the STADP, MMSE and GDS tests.

STADP MMSE GDS
n Mean SD Sig. Mean SD Sig. Mean SD Sig.

Sex Male 26 772 4.54 0.207 24.08 412 0.321 315 222 0.577
Female 65 893 395 25.00 3.94 3.49 2.74

Age range 60-64 20 n.2 3.61 0.000 26.95 333 0.000 2.80 176 0.770
65-69 16 912 4.08 25.50 3.58 325 2.62
70-74 25 9.24 3.73 25.40 317 3.72 316
75-79 13 472 3.80 22.23 4.7 3.92 296
80-84 n 830 2.65 23.64 3.38 3.00 245
>85 6 4.61 210 20.00 3.41 4.00 219

Schooling 1-4 29 6.38 3.54 0.002 22.76 4.04 0.007 441 2.88 0.006
5-7 25 9.60 3.87 25.88 277 3.00 210
8- 19 8.82 443 24.89 4.47 3.84 2.85
212 18 10.50 379 2617 3.80 1.83 1.54

Total 91 8.59 414 - 24.74 3.99 - 3.40 2.60 -

STADP: Screening Test for Alzheimer’s Disease with Proverbs; MMSE: Mini-Mental State Examination; GDS: Geriatric Depression Scale.

Table 2. Cognitive performance of the sample in the subtests (stages A.B.C) STADP.

STM EF,L-STADP EM-STADP
n Mean SD Sig. Mean SD Sig. Mean SD Sig.

Sex Male 26 3.99 1.62 0.049 135 113 0.629 242 2.35 0.511
Female 65 4.66 138 1.48 117 278 236

Age range 60-64 20 4.96 135 0.002 195 1.09 om 430 192 0.000
65-69 16 4.87 143 131 119 294 2.35
70-74 25 4.72 137 1.40 123 312 232
75-79 13 318 1.64 0.77 1.01 0.77 1.59
80-84 n 4.57 0.86 1.64 092 2.09 1.81
=85 6 3.27 114 133 1.21 0.00 0.00

Schooling 1-4 29 3.75 1.66 0.005 0.86 0.99 0.000 176 2.06 0.079
5-7 25 4.88 115 1.40 1.08 3.28 237
8-1 19 4.45 1.59 1.53 117 2.89 245
=12 18 5.06 0.98 233 097 3n 239

Total 91 4.47 147 - 144 116 - 2.68 2.35 -

STADP: Screening Test for Alzheimer’s Disease with Proverbs; STM: Short-term Memory (stage A); EF,L: Executive Functions and language (stage B); EM:

Episodic Memory (stage C).

ported by 60.4%, reading by 56% and writing by 34.1% of
the respondents, showing that many remained active de-
spite the difficulties observed. Memory problems were
cited by 80.2%, but only 26.4% needed help in daily ac-
tivities, coinciding with the elderly with AD.

The elderly expressed concern about developing de-
mentia and these individuals were referred to memory
workshops, courses at the UNATi and annual health exam-
inations. The total scores on STADP, MMSE and GDS were
analyzed in terms of sex, age and schooling (Table 1). The
MMSE was used to evaluate convergent validity and GDS
for discriminating validity.

Mean performance and the standard deviation of
points on the STADP was 8.591+4.14, on MMSE 24.74+3.99
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and on GDS 3.40£2.60. There was no significant difference
with respect to sex in the STADP, MMSE and GDS results.
The results point to the impact of schooling on STADP
(p=0.002), on MMSE (p=0.007) and on GDS (p=0.006). Age
obtained an equal p=0.000 in both STADP and MMSE,
showing a discrepancy in the 60—64 age range compared
to 85 years and older, corroborating other studies™"*,
whereas in GDS there was no significance (p=0.770). How-
ever, the 75-90 year range showed lower values on STADP
and MMSE compared to the 80—84 year range, as did the
schooling range of 811 years compared to the 5-7 year
range, where the largest number of individuals with AD
is concentrated.

The results of the STADP stages were also analyzed by
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Table 3. Pearson’s correlation between the STADP stages and some MMSE categories.

STADP-STM ~ MMSE-STM  STADP-EF and L MMSE-EF and L

STADP-EM ~ MMSE-EM  STADP -Total MMSE -Total

Maximum=6  Maximum=3  Maximum=3 Maximum=14  Maximum=6 Maximum=3 Maximum=15 Maximum=30
STADP-STM  Pearson’s
Maximum=6  correlation 1 01 610(**) 644(*%) 618(**) A39(**) 879(**) TN(*)
Sig. 904 .000 .000 .000 .000 .000 .000
MMSE-STM  Pearson’s
Maximum=3  correlation 1 -019 .039 104 .075 .058 291(*)
Sig. 860 712 327 481 .582 .005
STADP-EF and LPearson’s
Maximum=3  correlation 1 A12(*) 322(*%) 315(**) 673(**) A442(*)
Sig. .000 .002 .002 .000 .000
MMSE-EF and LPearson’s
Maximum=14  correlation 1 A15(*%) 335(**) .580(**) T736(*¥)
Sig. .000 .001 .000 .000
STADP-EM Pearson’s
Maximum=6  correlation 1 614(**) 878(**) 669(**)
Sig. .000 .000 .000
MMSE-EM Pearson’s
Maximum=3  correlation 1 594(**) .660(**)
Sig. .000 .000
STADP-Total  Pearson’s
Maximum=15  correlation 1 T57(*¥)
Sig. .000
MMSE-Total  Pearson’s
Maximum=30 correlation 1
Sig.
N 91

STADP: Screening Test for Alzheimer’s Disease with Proverbs; MMSE: Mini-Mental State Examination; STM: Short-term Memory; EF: Executive functions;
L: Language; EM: Episodic Memory; Maximum: maximum or total scores of each stage.

age and schooling (Table 2), where the effect of age, com-
paring the extremes, showed poorer performance in the
older seniors, but the interference of the presence of AD
was greater in all the stages, regardless of age, corrobo-
rating Carchat®. When episodic and short-term memory
were analyzed, statistical significance was found for age,
a finding not observed in executive and language func-
tions (p=0.111). However, in terms of schooling, these last
two underwent the most interference (p=0.000), in con-
trast to the findings of Campanha et al.'%, who found no
relationship between schooling and metalinguistic tasks,
in interpreting popular proverbs. Short-term memory on
STADP was related to schooling (p=0.005), a result not
found with episodic memory, which only exhibited a ten-
dency (p=0.079). The 8-11 year schooling range obtained
lower memory scores (Stages A and C), possibly because it
contains more elderly with AD, whose memories are sig-
nificantly more affected by AD, confirming data in the in-
ternational literature.

The convergent validity of STADP was obtained with
MMSE, the instrument used in studies screening overall

cognition that considers seven categories to assess the
following specific cognitive functions: orientation for
time (5 points), orientation for place (5 points), registra-
tion of 3 words (3 points), attention/calculation (5 points),
recall of 3 words (3 points), language (8 points) and visual
constructive capacity (1 point)™. The three stages (A, B, C)
of STADP were compared with the MMSE categories, ex-
cept for space-temporal orientation, an aspect not eval-
uated by STADP. In stage A, short-term memory was com-
pared with the registration of 3 words on MMSE; in stage
B, the executive and language functions with attention/
calculation, visual constructive capacity and language on
MMSE; in stage C, episodic memory with the recall of
three words on MMSE. The results point to the conver-
gent validity of STADP with MMSE (Table 3), and significant
correlation in executive functions and language (r=0.47;
p=0.000) and episodic memory (r=0.61; p=0.000), show-
ing that they exhibit aspects of a same construct. Short-
term memory on STADP showed no relationship (r=0.13;
p=0.904) with short-term memory on MMSE. It was ob-
served that the tasks used in the two instruments are dis-
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Table 4. Agreement between STADP screening and the other assessments (Medical and MMSE screening).

MMSE screening

Medical diagnosis

Control AD Total Control AD Total
STADP screening No screening 40 6 46 43 3 46
Screening 28 17 45 20 25 45
Total 68 23 91 63 28 91

MMSE: Mini-Mental State Examination; AD: Alzheimer’s Disease; STADP: Screening Test for Alzheimer’s Disease with Proverbs.

tinct in short-term memory. STADP showed greater com-
plexity than MMSE, denominated “registration” task on
the latter instrument®, possibly being the cause of the
non-correlation.

The findings corroborate those observed in a meta-
analysis study”, using 47 articles with more than nine
thousand controls and over one thousand patients with
pre-clinical AD, analyzing the size of the effect on cogni-
tive skills after three years. It was observed that episodic
memory and executive functions were the most affected,
in addition to those not contained on STADP. This same
study reports that the recall of words on MMSE was also
affected, a finding confirmed in our study. The correlation
between STADP and GDS for discriminating validity was in-
verse (r=—0.28; p=0.007), with the following stages: short-
term memory was (r= —0.25; p=0.19), executive function
and language on STADP (r= —0.33; p=0.001), and episod-
ic memory (r=—0.19; p=0.077), characterizing discriminat-
ing validity, a similar aspect to that found by Banhato and
Nascimento™. A weak correlation (r= —0.17; p=0.005) on
the Center for Epidemiologic Studies — Depression Scale
(CES-D) with the Symbols Search subtest (executive func-
tion test). However, executive function and language on
STADP showed a significant correlation (r=0.33; p=0.001),
a finding that demonstrates the possible interference of
mood on executive functions and language in this test.

Content validity was initially achieved with the par-
ticipation of specialists in task elaboration, using piec-
es from the Proverb Memory Game specifically designed
for the elderly™™. An earlier study showed a correlation
between STADP with the total scores of the three stan-
dardized tests applied to sixty seniors — fourteen with
initial AD and forty-six without AD — with MMSE (r=0.64;
p<0.001), semantic verbal fluency (r=0.56; p<0.001) and
clock drawing test (r=0.50; p<0.016)”". In the present study
these tests show significant correlations as do the others,
and with GDS (inverse correlation). There was a stronger
correlation with the CERAD word list (r=0.61; p=0.000),
data that agree with those observed by Bertolucci et al.?,
who found sensitivity and specificity in the verbal mem-
ory tests. The functions evaluated in stage B (executive
functions and language) on STADP were significantly re-
lated to the standardized tests as follows: semantic ver-
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bal fluency (r=0.51; p=0.000), a test with good sensitivity
(75%) and specificity (75%)* and with DS, which obtained
r=0.42 (p=0.000), confirming the literature’.

Acceptable internal consistency was found with re-
spect to STADP, using Cronbach’s Alpha coefficient (0.71).
The correlations between the items of the three stages
of the instrument under study were: short-term mem-
ory with executive functions and language was (r=0.61);
short-term memory with episodic memory (r=0.62); ex-
ecutive functions and language with episodic memory
(r=0.32). The correlations between these stages and the
total score on STADP were stronger: r=0.88 (p=0.000)
with short-term memory, r=0.67 (p=0.000) with execu-
tive functions and language, and r=0.88 (p=0.000) with
episodic memory. The reaction time on STADP showed a
significant correlation (r=0.28; p=0.006) with Neurops:i Fig-
ure reaction time and an inverse correlation with proverb
recognition (r= —0.26; p=0.01). The STADP memories also
interfered in reaction time: episodic memory (r= —0.36;
p=0.000), short-term memory (r= —0.34; p=0.01) as well
as in proverb recognition, requested after a mean of for-
ty minutes: episodic memory (r=0.37; p=0.000) and short-
term memory (r=0.28; p=0.007), pointing to better perfor-
mance from those who better codified the information *°.
The same occurred with the total score on STADP (r=0.32;
p=0.002). Executive functions and language did not inter-
fere in proverb recognition (r=0.15; p=0.17), but did inter-
fere in reaction time (r= —0.30; p=0.005). There was also
a good correlation between proverb recognition and the
word list (r=0.58; p=0.000).

There was a significant association between STADP
screening and that of MMSE (p=0.07) as well as between
STADP and medical diagnosis (p=0.000) (Table 4).

With respect to schooling, considering medical diag-
nosis, the cutoff point for 1-7 years of schooling was 6.49,
with sensibility of 80% and specificity of 77.8%. Therefore,
scores below 6.5 may predict the need for more thorough
neuropsychological evaluation, shown on the ROC curve
(Fig 1). In the =8 years of schooling range the cutoff point
found was 8.66, sensitivity (84.6%) and specificity (86.1%),
indicating a level below 8.67 on the STADP (Fig 2).

Participation in the retest, after three months, showed
sample mortality of 8% and the reasons for non-partic-
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Fig 1. ROC curve of the elderly with 1-7 years of schooling, consid-
ering medical diagnosis.

ipation were: death, clinical comorbidity and loss of in-
terest; however, it is believed that the offer of a memory
workshop increased adherence. The consistency of inter-
examiner assessment was equal to 1(p=0.000).

DISCUSSION

The results strongly suggest that the Screening Test for
Alzheimer’s Disease with Proverbs (STADP) shows the psy-
chometric properties of an instrument capable of iden-
tifying the initial alterations of AD, and may contribute,
along with other instruments standardized in specialized
centers.

The importance of short-term memory (stage A) on
the STADP was marked, showing that learning is compro-
mised in early AD, corroborating Campanha et al.'’, who
found significantly worse results in elderly with AD in the
recognition, interpretation and abstraction of popular
proverbs, in addition to being a widely recommended in-
strument in the international literature about AD screen-
ing. The importance of episodic memory (stage C) was
confirmed in AD screening, agreeing with Charchat® as to
the importance of deficits in episodic memory for the
transition from normality to the initial stages of AD. The
internal consistency of the subtests show that they are
adequate, ensuring the reliability of STADP without the
need for new studies. There was no divergence between
the examiners, further characterizing the reliability of the
instrument. Attention was paid to the schooling variable
and to the use of the corresponding cutoff points, show-
ing greater sensitivity and specificity at higher schooling
levels. It is hypothesized that the schooling levels found
interfere in the abstract interpretation of proverbs (stage
B of STADP), although the difference is minimal in terms
of sensitivity and specificity.

In regard to the importance of mood in the perfor-
mance of the elderly on STADP, executive functions and

Fig 2. ROC curve of the elderly with 28 years of schooling, consider-
ing medical diagnosis.

language showed a correlation (r= —0.33; p=0.001), also ob-
served by Argimon et al.*, and confirmed by Siviero” as to
the increase in number of errors in speech, in the inter-
pretation of proverbs.

The greatest difficulty of the present study was in find-
ing elderly individuals with CDR=1, a fact that restricted
the sample. We observed a lack of health education in
making the population aware of the importance of seek-
ing treatment in the early phase of AD and of profession-
als for screening at the specialized state institutions and
even at private facilities. This finding justifies continued
research in dementia screening and increased treatment
by multidisciplinary teams.
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