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Abstract

Background: Filipino normative data for neuropsychological tests are lacking. Objectives:
This study aimed to determine the Filipino normative data for the Filipino Norming Project
(FNP) Neuropsychological Battery, combining the Alzheimer’'s Disease Assessment Scale —
Cognitive (ADAS-Cog) and the Neuropsychological Test Battery from the Uniform Dataset of
Alzheimer's Disease Center (UDS-ADC). Methods: We recruited participants 60 years and
older with normal cognition (MMSE score of 25 and above and did not fulfill criteria for de-
mentia according to DSM-IV criteria). Psychologists administered the tests to the study par-
ticipants. We conducted multivariate analyses to study the effect of age, gender, and educa-
tion on test performance. Results: A total of 191 participants underwent the FNP
Neuropsychological Test Battery. The mean age was 68.8 years (SD 5.4). The majority were
female (84.1%). The mean score of ADAS-Cog was 9.98 (SD 4.74). The effect of education was
prominent throughout the cognitive domains tested while the effect of age was limited to a
few cognitive domains. The mean ADAS-Cog scores were 11.80 + 4.40 for primary education,
9.93 + 5.08 for secondary, and 8.15 + 3.95 for tertiary. On average, women scored 2.75 points
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lower than men and performed better on the verbal components. Men performed better on
the constructional praxis component. The same effect of education and gender was observed
for the UDS-ADC. Conclusion: For the first time, normative data are available for the ADAS-
Cog and UDS-ADC for a Filipino older population. This study stresses the importance of es-
tablishing population-specific normative data, taking into account the specific sociocultural

and linguistic context of that population. © 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

The pre-dementia symptomatic phase of dementia disorders (mild cognitive impairment
[MCI]) [1] and the very early stages of dementia present a diagnostic challenge as in-depth
neuropsychological evaluation is required to detect and characterize the subtle cognitive
deficits. The diagnostic criteria for MCI require abnormal neuropsychological test performance
1.5 standard deviation (SD) below age- and education-matched norms to corroborate cognitive
impairment [1]. Filipino normative data for in-depth neuropsychological tests were lacking.

The Filipino Norming Project (FNP) was developed to establish normative data for the
Filipino older population on a neuropsychological test battery consisting of the Alzheimer’s
Disease Assessment Scale - Cognitive (ADAS-Cog) and the Neuropsychological Test Battery
from the Uniform Dataset of Alzheimer’s Disease Center (UDS-ADC) [2, 3]. ADAS-Cog is a brief
battery developed to assess cognitive functions in Alzheimer’s disease (AD) [2]. It is one of
the most widely used primary outcomes in AD clinical trials and has been found useful for
assessing dementia severity and clinical progression [4-6]. To standardize data collection in
multicenter collaborations and comparative studies, the UDS-ADC neuropsychological test
battery was developed by the Alzheimer’s Disease Center (ADC) program of the American
National Institute of Aging. It includes brief measures of attention, processing speed, exec-
utive function, episodic memory, and language [3]. The UDS-ADC battery supplements the
ADAS-Cog with more in-depth assessment of the cognitive domains affected in vascular
cognitive impairment such as executive function and processing speed.

Therefore, the aim of this study was to establish Filipino normative data for the FNP
Neuropsychological Battery, which consists of the ADAS-Cog and the UDS-ADC neuropsycho-
logical battery.

Materials and Methods

Study Design and Population

The FNP is a cross-sectional study recruiting subjects from the National Capital Region
(NCR), Luzon, Philippines, through the Office of Senior Citizen Affairs (0OSCA), a government
agency that handles benefits for senior citizens.

The inclusion criteria were: community-dwelling Filipinos aged >60 years who could
read and write, had a Mini-Mental State Examination (MMSE) score >25 [7], did not fulfill
criteria for cognitive impairment no dementia [8], based on a score of zero on the Clinical
Dementia Rating Scale (CDR) [9], and did not fulfill criteria for dementia according to DSM-1V
criteria [10]. The Filipino version of the MMSE (MMSE-P) has been validated, demonstrating
good psychometric properties to screen for dementia (85% sensitivity and 86% specificity at
the cutoff score of <23 for dementia) [11]. In our study, the cut-off was increased to >25 to
better ensure the inclusion of cognitively intact older persons.
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The exclusion criteria were: (1) Neurological conditions such as stroke, Parkinson'’s
disease and seizures, determined through a validated Philippine Neurological Association
(PNA) questionnaire [12], (2) depressive symptoms defined as scoring >5 on the 15-item
Geriatric Depression Scale [13], (3) medical or mental conditions that could potentially affect
cognitive performance, and (4) physical disability that could limit testing (e.g., visual and
hearing impairment, upper extremity weaknesses).

Screening and Data Collection

From the Senior Registry which contains data of senior citizens aged 60 years and older
living in the 17 cities and municipalities of the NCR, a random sample of 400 persons was
drawn. We contacted the people on the list and invited them to participate. Those who volun-
teered to participate were screened by ateam of psychologists, who administered the MMSE-P.
Those who scored >25 on the MMSE were subsequently assessed by a team of neurologists,
who carried out a full neurological examination and interviewed the participants and their
informants to determine the participants’ cognitive status and eligibility for inclusion in the
study.

Subsequently, the psychologists administered the FNP Neuropsychological Test Battery
to those who were included in the study. The psychologists underwent training on test admin-
istration for standardization of data collection. For quality control, the scores were double-
checked by another psychologist who did notadminister the tests. Discrepancies were resolved
by consensus meetings between investigators (neurologists and psychologists). Multiple
protocols were randomly verified and compared with the database to ensure data quality and
consistency.

The FNP Battery: ADAS-Cog and the UDS-ADC Neuropsychological Test Battery

Alzheimer’s Disease Assessment Scale — Cognitive (ADAS-Cog) [2]

The ADAS-Cog contains two parts. The first is a brief interview to assess spontaneous
language components such as fluency in speech, naming, comprehension, and quality of
speech. The second is a battery of tests assessing multiple cognitive domains: word recall,
naming, commands, constructional praxis, ideational praxis, orientation, word recognition,
and remembering test instructions. The scores range from 0 to 70 with higher scores indi-
cating poorer cognitive function. The ADAS-Cog was previously adapted and validated in the
Filipino culture and main language (Tagalog). Briefly, the Filipino adaptation included the
following changes from the original version: (1) In the 10-word list recall, 6 of the original
English words were modified with other words in Tagalog: “stone” was replaced with the
Tagalog word “lupa” (land), “mountain” with “gubat” (forest), “boy” with “bata” (child, a term
with no gender specification in Tagalog), “flower” with dahon (leaf), “window” with “kwarto”
(room) and “cat” with “manok” (chicken); and (2) in the word recognition task, the word
“orchard” was replaced with “taniman” (garden), as the former is not a common term in
Tagalog, and the word “husband” was replaced with “esposo” (spouse), as spouse has no
gender specification in Tagalog [14]. Mean scores on the Filipino ADAS-Cog were significantly
different between people with AD and normal cognition and scores were found to correlate
well with the MMSE-P (r = 0.88) and CDR (r=0.81) [14].

The UDS-ADC Neuropsychological Test Battery

This battery has been translated into the Filipino language and used at St. Luke’s Memory
Center since 2000. The translation was done by a panel of experts including psychologists and
neurologists working at the Memory Center. We only made two minor modifications in the
Logical Memory Section in which geographical location and currency were contextualized to
the Philippines. The battery consists of:
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Table 1. Distribution of study participants according to age, gender, and level of education

60-69 years 270 years Total p value

Gender Male 22 (19.0) 10 (13.3) 32 (16.8) 0.33

Female 94 (81.0) 65 (86.7) 159 (83.2)

Total 116 (100.0) 75 (100.0) 191 (100.0)
Educational Primary (1-6 years) 36 (31.0) 25(33.3) 61(31.9) 0.94
level Secondary (7-10 years) 44 (37.9) 28 (37.3) 72 (37.7)

Tertiary (211 years) 36 (31.0) 22 (29.3) 58 (30.4)

Total 116 (100.0) 75 (100.0) 191 (100.0)

Values represent n (%).

Verbal Fluency Test. This test measures verbal production, semantic memory, and
language [15]. [t requires the participant to name as many different animals or vegetables as
possible withina 1-min interval. For each category, the score is the number of words produced
in 1 min, with higher scores indicating better language function.

Boston Naming Test. This test measures visual naming based on ability to recognize
drawings of 15 different objects [16]. The score ranges from 0 to 15 with higher scores indi-
cating better language function.

Mini-Mental State Examination (MMSE). The MMSE measures orientation, attention,
language, memory, and constructional praxis [7]. In the Filipino version, MMSE-P, serial
subtraction was replaced with spelling backward a 5-letter word (“mundo” or world in
English). The score ranges from 0 to 30 [11].

Digit Span Tests. The Digit Span Forward measures attention and short-term memory
with a score range of 0-14, and the Digit Span Backward measures attention and working
memory with a score range of 0-12 [17]. The digits are read to the participant at a rate of one
per second and the participant is asked to repeat them.

Digit Symbol Test. This test measures associative ability and processing and psychomotor
speed [17]. The range of scores is 0-9.

Trail Making Test A and B. This test measures visual scanning, psychomotor and
processing speed, and executive function [18]. The score is obtained as the number of
seconds needed to finish each part, with a time limit of 150 seconds for Test A and 300
seconds for Test B.

Logical Memory. This test measures immediate recall, delayed recall, and recognition of
the Logical Memory, Story A, Wechsler Memory Scale - Revised (WMS-R) [17]. The test is
scored according to the number of correctly recalled or recognized passages from the story
read to the participants.

Statistical Analysis

Descriptive statistics were used to obtain normative data. Means, SD, and percentile
distributions were used to analyze the data and derive the normative ranges. Multivariate
linear regression analysis was used to determine the influence of gender, age, and education
on the neuropsychological test scores. Univariate and cross-tabulations were performed
using IBM SPSS version 23, while regression modeling was performed in Stata IC 15. All
analyses were setata95% confidence interval. A p value of < 0.05 (two-tailed) was considered
significant.
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Table 2. Summary statistics for ADAS-Cog and UDS-ADC Neuropsychological Test Battery

Neuropsychological tests n Mean = SD Qzs Median Q75 Range
ADAS-Cog 191 9.98+4.74 6.67 9.67 12.67 2-26.67
MMSE-P 191 27.73+1.34 27 28 29  25-30
Logical Memory

Immediate 191 6.50+2.83 5 7 9 1-18

Delayed recall 189 6.92+3.93 4 7 10 0-18

Recognition 189 11.57+£1.98 11 12 13 3-19
Verbal Fluency

Animals 190 12.84+3.21 10 13 15 5-21

Vegetables 131 13.07+£3.42 10 13 15 6-25
Digit Span Forward 128 8.72+2.36 7 8 10 3-14
Digit Span Backward 129 4.43+1.72 3 4 6 2-10
Boston Naming Test 82 12.98+1.52 12 13 14 7-15
Digit Symbol 185 28.36+£10.98 20 26 36 7-64
Trail Making A

Time (in seconds) 187 73.15+32.82 49 63 95  28-150

Errors 187 0.28+0.64 0 0 0 0-4
Trail Making B

Time (in seconds) 182 201.16+74.85 136 199 280  56-300

Errors 182 1.09+1.44 0 1 2 0-7

Qs represents the 25th percentile and Q75 represents the 75th percentile. ADAS-Cog, Alzheimer’s Disease
Assessment Scale - Cognitive (ADAS-Cog). ADS-ADC, The Neuropsychological Test Battery from the Uniform
Dataset of Alzheimer’s Disease Center.

Results

Study Population Characteristics

We included 191 participants aged 60 years and older with normal cognition. The mean
age was 68.8 years (SD 5.4). The demographic characteristics of the participants are presented
in Table 1. About two-thirds of the study participants were in the younger age group (60-69
years old) and 84.1% were female. The majority (68.1%) had obtained at least a secondary
level of education. The mean years of education were 9.1 (SD 3.7). There were no significant
differences in the gender and education distributions between the age groups (Table 1).

Normative Data of the FNP Neuropsychological Test Battery

Table 2 presents the summary statistics including the mean, SD, median, 25th and 75th
percentiles, and range (minimum and maximum) of the FNP Neuropsychological Battery.

Table 3 presents the results of the linear regression models to examine the effect of age,
gender, and education on the UDS-ADC test battery. In the multivariate analysis, the effect of
education was significant across almost all subtests. The lower the education the poorer the
performance. However, the effect of age was only significant for the Verbal Fluency Tests and
the Trail Making Test A. The older the person became, the poorer the performance. The effect
of gender was significant in the Verbal Fluency Tests and Logical Memory Test, in which
women performed better than men (Table 3).

Table 4 presents the results of the linear regression models to examine the effect of age,
gender, and education on the ADAS-Cog. The effect of gender was significant, in which women
performed better than men, on average scoring 2.75 points lower. In the subtests, women
performed better than men in the word list recall but worse than men in the constructional
praxis. Age only had a significant effect on constructional praxis, in which older persons
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Table 3. Univariate and multivariate regression model for MMSE and UDS-ADC Neuropsychological Test Battery

Neuropsychological
tests

Univariate model

Multivariate model

gender

age

education

gender

age

education

MMSE-P

Logical Memory
Immediate

Delayed recall
Recognition

Verbal Fluency
Animals

Vegetables
Digit Span Forward
Digit Span Backward
Boston Naming Test
Digit Symbol Test

Trail Making A
Time (in seconds)

Errors

Trail Making B
Time (in seconds)

Errors

-0.13
(-0.65 to 0.39)

0.06
(-1.01 to 1.13)
0.38

(-1.12 to 1.88)
0.80°

(0.05 to 1.54)

1.11
(-0.11 to 2.33)
2.38

(0.85 t0 3.91)
-0.03

(-1.17 to 1.11)
0.35

(-0.47 to 1.16)
-0.03

(-0.85 t0 0.78)
-0.20

(-4.34 to 3.94)

0.32
(-13.13 to 13.78)
0.10

(-0.15 to 0.34)

-0.49
(-32.3 t0 31.33)
0.23

(-0.35 to 0.80)

-0.02
(-0.06 t0 0.01)

0.001
(-0.08 t0 0.07)
-0.04
(-0.15 to 0.06)
-0.03
(-0.08 t0 0.02)

-0.12"

(-0.20 to -0.03)
-0.14"

(-0.24 to -0.03)
-0.05

(-0.12 t0 0.03)
-0.05

(-0.11 to 0.001)
0.02

(-0.04 to 0.09)
-0.16

(-0.46 to 0.13)

1.22"

(0.30 to 2.14)
0.01

(-0.01t0 0.02)

1.92
(-0.31 to 4.14)
0.01

(-0.03 to 0.05)

—0.41 %5
(-0.65 to -0.17)

—1.56%%5x
(-2.02 to ~1.09)
_1.84****
(-2.50 to -1.17)
—0.83%xwx
(-1.17 to -0.49)

_1.32****
(-1.87 to -0.76)
-0.79*

(-1.53 to -0.06)
-0.59*

(~1.10 to -0.08)
_0_75****
(-1.11 to -0.39)
-0.19

(-0.61 to 0.24)
_3.80****
(-5.74 to -1.86)

12.19%**
(6.15 to 18.22)
0.11

(-0.01 to 0.22)

34,784k
(20.88 to 48.68)
0.08

(-0.19 to 0.35)

-0.14
(-0.65 to 0.36)

0.22
(-0.76 to 1.20)
0.57

(-0.86 to 1.99)
0.89*

(0.17 to 1.60)

1.33*

(0.18 to 2.48)
2.61****
(1.14 to 4.08)
0.05

(-1.07 to 1.17)
0.46

(-0.30 to 1.22)
-0.02

(-0.84 0 0.80)
0.07

(-4.01 to 4.14)

-1.49
(-14.42 to 11.44)
0.09

(-0.16 to 0.34)

-9.47
(-39.63 to 20.68)
0.18

(-0.41 t0 0.76)

-0.02
(-0.06 to 0.02)

0.01

(-0.06 to 0.08)
-0.02

(-0.12 to 0.08)
-0.02

(-0.07 t0 0.03)

-0.11%*

(-0.2 to -0.03)
-0.14**
(-0.24 to -0.04)
-0.05

(-0.12 t0 0.03)
-0.05

(-0.10 to 0.00)
0.02

(~0.04 to 0.08)
-0.13

(-0.42 to 0.15)

1.04*

(0.15 to 1.94)
0.004

(-0.01 to 0.02)

1.52
(-0.58 to 3.62)
0.01
(-0.03 to 0.05)

—0.41%5x%
(-0.65 to -0.17)

~1.56%%5x
(-2.11 to -1.20)
_1_84****
(-2.50 to -1.17)
-0.84x5x
(-1.17 to -0.50)

-1.30%*

(-1.84 to -0.03)
-0.82*

(-1.52 to -0.13)
-0.57*

(~1.09 to -0.06)
_0_74****
(-1.09 to -0.39)
-0.18

(-0.61 to 0.25)
_3_75****
(-5.70 to -1.80)

11.55%%x
(5.56 to 17.55)
0.10

(-0.01 to 0.22)

34,29k
(20.4 to 48.23)
0.08

(-0.19 to 0.37)

Values represent 3 (95% CI). MMSE, Mini-Mental State Examination; UDS-ADC, Uniform Dataset of Alzheimer’s Disease Center. Gender was categorized into
male and female. The reference variable is male. Education was categorized into three levels: tertiary education (211 years) as reference group, secondary education
(7-10 years), and primary education (1-6 years). Age was analyzed as a continuous variable. **** Indicates significance at p < 0.001, *** p < 0.005, ** p < 0.01,*p <

0.05.

performed poorer, but the total scores of ADAS-Cog was not affected by age. On the other hand,
the effect of education was significant in almost all the subtests and in the total score (Table 4).

Table 5 presents the means and SD for each ADAS-Cog cognitive domain stratified by age
and education. Regardless of educational levels, participants made the most errors in the
word list recall. Participants also had trouble naming low-frequency objects such as stetho-
scope and rattle and the middle and ring fingers, a problem most pronounced in the lowest
educational group. Copying a cube also represented a challenge, especially for those in the
lowest educational level (Table 5).

Discussion and Conclusion

The neuropsychological tests that are currently used in research and in clinical work
were mainly developed and validated in industrialized Western countries. It has become
increasingly clear that the same psychometric properties and normative data cannot be
universally applied to other populations with different ethnic, sociocultural, and linguistic
contexts. Over the course of the life span, cognitive outcomes in a specific population are influ-
enced by a multitude of unique sociocultural and environmental factors.
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Table 4. Univariate and multivariate regression model for ADAS-Cog and its cognitive domains
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ADAS-Cog domains

Univariate model

Multivariate model

gender age education gender age education
Word list recall -0.89%** 0.04 0.18 -1.04%** 0.04 0.19

(-1.47 to -0.30) (-0.003 to 0.08) (0.10 to 0.46) (-1.62 to -0.46) (-0.003 to 0.08) (-0.08 to 0.46)
Naming -0.43 0.02 0.67**** -0.58 0.02 0.68*#**

(-0.05 to 0.19) (-0.02 t0 0.07) (0.40 to 0.95) (-1.18 t0 0.01) (-0.02 to 0.06) (0.41 to 0.96)
Commands 0.06 0.01 0.04 -0.09 0.01 0.04

(-0.33 t0 0.21) (-0.01 to 0.03) (-0.08 t0 0.17) (-0.36 t0 0.18) (-0.01 to 0.03) (-0.08t0 0.17)
Constructional praxis 0.47*** 0.03*** 0.19%*** 0.42%* 0.03** 0.18*

(0.15 to0 0.78) (0.01 to 0.05) (0.05 to 0.34) (0.11t0 0.73) (0.01 to 0.05) (0.03t0 0.32)
Ideational praxis -0.08 -0.003 0.05 -0.07 -0.004 0.05

Orientation

Word list recognition

(-0.24 t0 0.09)
0.10

(-0.08 to 0.28)
-0.36

(-0.01 to 0.01)
-0.01

(-0.02 to 0.005)
0.01

(-0.03 t0 0.12)
-0.05

(-0.14 t0 0.03)
0.24

(-0.23 to 0.09)
0.11

(~0.08 to 0.29)
-0.43

(-0.01 to 0.01)
-0.01

(-0.02 t0 .005)
0.01

(-0.03 t0 0.12)
-0.05
(-0.14 t0 0.03)
0.25*

(-0.88t0 0.16) (-0.02 to 0.05) (-0.01 to 0.48) (-0.96 to 0.10) (-0.02 to 0.05) (.001 to 0.49)
Remembering test -0.10 0.02 0.42%#%% -0.18 0.02 0.4 1%#%*
instructions (-0.48 t0 0.27) (-0.003 to 0.05) (0.25t0 0.58) (-0.54 t0 0.18) (-.005 to 0.04) (0.25t0 0.58)
Spoken language ability -0.14 0.01 0.19%** -0.18 0.01 0.19%**

(-0.41 to 0.14) (-0.01 to 0.03) (0.07 to 0.32) (-0.45 to0 0.10) (-0.01 to 0.03) (0.07 to 0.32)
Word finding difficulty -0.24 -0.004 0.15* -0.27 -0.005 0.16*

(-0.52 to 0.05) (-0.02 to 0.02) (0.02 to 0.29) (-0.55 t0 0.02) (-0.02 t0 0.01) (0.03 to 0.29)
Comprehension 0.11 0.004 0.19%*** 0.07 0.004 0.19%***

(-0.12 to 0.34) (-0.01 to 0.02) (0.09 to 0.29) (-0.15 to 0.29) (-0.01 to 0.02) (0.09 to 0.29)
ADAS-Cog Total -2.25* 0.12 1.82%kk =27 5kk 0.11 1.82%kk

(~4.03 to -0.47)

(-0.01 to 0.25)

(1.01 to 2.64)

(~4.43 to -1.07)

(-0.01 to 0.23)

(1.03 to 2.62)

Values represent § (95% CI). ADAS-Cog, The Alzheimer’s Disease Assessment Scale - Cognitive (ADAS-Cog). Gender was categorized into male and female. The
reference variable is male. Education was categorized into three levels: tertiary education (211 years) as reference group, secondary education (7-10 years), and
primary education (1-6 years). Age was analyzed as a continuous variable. **** Indicates significance at p < 0.001, *** p < 0.005, ** p < 0.01, * p < 0.05.

Filipino older persons with normal cognition struggled with some of the tasks in the Filipino
version of the ADAS-Cog. The majority of participants with primary education failed to name
the middle and ring fingers, perhaps due to the lack of necessity to know these terms in their
daily lives (Table 4). Furthermore, wearing a wedding ring on the fourth finger is not a tradi-
tional Filipino custom. Most people with primary education also failed to copy the cube correctly.
They typically drew two overlapping rectangles but were unable to reproduce a 3-D perspective.
The same difficulty has been observed among illiterate people, i.e., older Turkish immigrants in
Denmark and older persons in Lebanon [19, 20]. In the Filipino older population, illiteracy is
not a problem, since the literacy rate is 93.6% among women and 96.8% among men [21]. It
seemed that primary education did not emphasize learning how to draw a 3-D figure. Another
area of difficulty was the word list recall task, in which Filipino older adults, regardless of educa-
tional levels, scored on average 2-3 points more than the US norms [22]. Interestingly, similar
difficulties were also observed in the Brazilian population [23]. The mean score of ADAS-Cog
for the Filipino population in this study was 9.98 (SD 4.74; Table 2) compared to 5.6 (SD 3.3) in
the USA and 6.12 (SD 2.46) in Portugal [22, 24]. Although the US study population was highly
educated (years of schooling 14.8 + 3.3) and half of the Portuguese study population only had
primary education, ADAS-Cog scores were not found to be affected by education in these studies.
In contrast, the effect of education was present among people with low or no education in China
(no education), Brazil (grade 0-4), and Sub-Saharan Africa (71.9% illiteracy and only 6.3%
completed primary school) [23, 25, 26]. In these populations, ADAS-Cog mean scores were
comparable to the Filipino value: 11.9 (SD 4.7) in China, 10.9 (SD 6.2) in Brazil, and a median of
12.8 (9.1-16.2) in Sub-Saharan Africa. The studies in China and Sub-Saharan Africa adapted the
ADAS-Cog specifically for people with no or low education. However, even among people with
low education, poor performance seemed to be limited to differenteducational levels in different
countries: grade 0 in China and grade 0-4 in Brazil [25, 26]. Therefore, the effect of education
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Table 5. Age and education stratified norms for cognitive domains of ADAS-Cog

Education Age groups Total

60-69 years 270 years
Word list recall
Primary 3.51+1.52 (n = 36) 3.56+1.37 (n = 25) 3.53+1.45 (n = 61)
Secondary 3.45+1.75 (n = 44) 3.60+1.72 (n = 28) 3.50+1.73 (n=72)
Tertiary 2.94+1.59 (n = 36) 3.97+1.32 (n=22) 3.33+1.56 (n = 58)
Total 3.31+1.64 (n1=116)  3.69+1.49 (n=75) 3.46%1.59 (n=191)
Naming
Primary 2.44+1.42 (n = 36) 2.52+1.33 (n = 25) 2.48+1.37 (n = 61)
Secondary 1.77+1.55 (n = 44) 1.89+2.06 (n=28) 1.82+1.75 (n=72)
Tertiary 1.39+1.29 (n = 36) 1.14+1.25 (n = 22) 1.29+1.27 (n=58)
Total 1.87#1.49 (n=116)  1.88£1.69 (n="75) 1.87£1.57 (n = 191)
Commands
Primary 0.31+0.52 (n = 36) 0.48+0.71 (n = 25) 0.38+0.61 (n = 61)
Secondary 0.34+0.91 (n = 44) 0.39+0.63 (n = 28) 0.36+0.81 (n=72)
Tertiary 0.39+0.64 (n = 36) 0.23+0.53 (n = 22) 0.33+0.60 (n = 58)
Total 0.35+0.72 (n=116) 0.37£0.63 (n=75) 0.36+0.69 (n=191)

Constructional praxis
Primary

1.06+0.71 (n = 36)

1.24+0.88 (n = 25)

1.13%0.78 (n = 61)

Secondary 0.61+0.62 (n = 44) 1.21+0.88 (n =28) 0.85+0.78 (n =72)
Tertiary 0.86+0.96 (n = 36) 0.59+0.67 (n=22) 0.76+0.86 (n = 58)
Total 0.83+0.78 (n=116) 1.04+0.86 (n=75) 0.91+0.82 (n=191)
Ideational praxis

Primary 0.31+£0.47 (n = 36) 0.12+0.33 (n = 25) 0.23+0.42 (n=61)
Secondary 0.18+0.45 (n = 44) 0.21+0.42 (n = 28) 0.19+0.43 (n=72)
Tertiary 0.08+0.28 (n = 36) 0.23+£0.53 (n=22) 0.14+0.40 (n = 58)
Total 0.19+0.42 (n=116) 0.19+0.43 (n=75) 0.19+0.42 (n = 191)
Orientation

Primary 0.22+0.42 (n = 36) 0.04£0.20 (n = 25) 0.15+0.36 (n = 61)
Secondary 0.34+0.53 (n = 44) 0.14+0.45 (n = 28) 0.26+0.50 (n=72)
Tertiary 0.19+£0.40 (n = 36) 0.32+0.57 (n=22) 0.24+0.47 (n = 58)
Total 0.26+0.46 (n=116) 0.16£0.44 (n=75) 0.22+0.45 (n = 191)
Word list recognition

Primary 1.65£1.59 (n = 36) 1.76+1.22 (n = 25) 1.69+1.44 (n=61)
Secondary 1.65+1.35 (n = 44) 1.49+1.24 (n=28) 1.59+1.30 (n=72)
Tertiary 1.07£0.79 (n = 36) 1.68+1.60 (n =22) 1.30+1.19 (n = 58)
Total 1.47+1.31 (n=116) 1.64+1.33 (n=75) 1.54+1.32 (n =191)

Remembering test instructions

Primary 0.67+0.76 (n = 36) 1.32+1.35 (n = 25) 0.93+£1.08 (n=61)
Secondary 0.57+0.85 (n = 44) 0.57+0.88 (n = 28) 0.57+0.85 (n=72)
Tertiary 0.22+0.64 (n = 36) 0.27+0.63 (n=22) 0.24+0.63 (n = 58)
Total 0.49+0.77 (n = 116) 0.73£1.08 (n="75) 0.59+£0.92 (n=191)
Spoken language ability

Primary 0.28+0.51 (n = 36) 0.64+1.00 (n=25) 0.43+0.76 (n = 61)
Secondary 0.34+0.71 (n = 44) 0.21+0.50 (n = 28) 0.29+0.64 (n=72)
Tertiary 0.08+0.28 (n = 36) 0.27+0.55 (n=22) 0.16+0.41 (n = 58)
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Table 5 (continued)

Education Age groups Total

60-69 years 270 years
Total 0.2440.55 (n=116)  0.37%0.73 (n = 75) 0.29+0.63 (n = 191)
Word finding difficulty
Primary 0.44+0.69 (n = 36) 0.56+0.87 (n = 25) 0.49+0.77 (n = 61)
Secondary 0.4620.73 (n = 44) 0.11%0.42 (n = 28) 0.32+0.65 (n = 72)
Tertiary 0.25+0.60 (n = 36) 0.36+0.73 (n=22) 0.29+0.65 (n = 58)
Total 0.39+0.68 (n1=116)  0.33%0.70 (n = 75) 0.37+0.70 (n = 191)
Comprehension
Primary 0.31+0.58 (n = 36) 0.44+0.92 (n = 25) 0.36+0.73 (n = 61)
Secondary 0.18+0.39 (n = 44) 0.14+0.36 (n = 28) 0.17+0.38 (n=72)
Tertiary 0.08+0.28 (n = 36) 0.05+0.21 (n=22) 0.07+0.26 (n = 58)
Total 0.19+0.44 (n=116)  0.21%0.60 (n = 75) 0.20+0.50 (n = 191)
Total ADAS-Cog
Primary 11.19+3.52 (n=36)  12.68+5.38 (n = 25) 11.80+4.40 (n = 61)
Secondary 9.89+4.85 (n = 44) 9.98+5.50 (n = 28) 9.93+5.08 (n=72)
Tertiary 7.56+4.00 (n = 36) 9.11#3.78 (n = 22) 8.15+3.95 (n = 58)
Total 9.5744.42 (n=116)  10.62+5.17 (n = 75) 9.98+4.74 (n = 191)

on cognitive abilities seems to be context specific and must be analyzed for each population.
The specific adaptation should also be taken into consideration, since it can affect the impact of
education on test performance as well.

Compared to the US normative data for the UDS-ADC test battery [3], except for the Digit
Span Tests and the Verbal Fluency in naming vegetables, the Filipino older persons took
almost double the time to complete Trail Making A and B, scored 50% lower in the Logical
Memory Test, and named seven animals fewer within 60 s in the Verbal Fluency animal
category. To our knowledge, there are no normative data for the UDS-ADC for other popula-
tions. In the Filipino population, the effect of education was also much stronger than the effect
of age, affecting almost all domains of the battery (Table 3).

Our sample was overrepresented by women because they were more willing to partic-
ipate in research than men. Cognitive abilities between men and women may differ under the
influence of both biological and sociocultural factors as well as a complex interaction between
these factors. Sociocultural factors affect access to resources such as nutrition, healthcare,
education, and work, and define the distinct roles of men and women, thereby shaping their
differential capacities and skills. Studies have shown that women performed better than men
in verbal components, such as episodic recall, face and verbal recognition, and semantic
fluency, whereas men performed better than women on visuospatial skills [27, 28]. We
observed similar differences in our study (Tables 3 and 4).

The findings from our study underline the importance of defining the population-specific
normative data, taking into account the specific sociocultural and linguistic contexts of that
population. Furthermore, it is equally important to generate gender-based normative data
since the cognitive abilities of men and women seem to differ in specific domains. In future
studies, efforts should be made to include more Filipino men in cognitive research. The
Filipino normative data for the FNP Neuropsychological Battery, the first of its kind in the
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Philippines, will contribute to increase the accuracy of diagnosing MCI and early stages of
dementia, both in clinical practice and in research.
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