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Abstract
Aim: The number of patients with Alzheimer‘s disease is rapidly increasing worldwide. Alzheimer`s 

Disease Assessment Scale – cognitive subscale (ADAS-Cog) is an eleven-task screening tool developed 

for detecting early cognitive changes due to Alzheimer‘s disease. The ADAS-Cog score ranges from 

0 to 70 points, and a lower number of points means a better result. Thus, a higher total score correlates 

with more signifi cant cognitive impairment. Our study aim was to standardize ADAS-Cog for the 

Slovenian population. Methods: 84 cognitively unimpaired (CU) subjects were included (57% females). 

We tested them with the Slovenian version of ADAS-Cog. We used descriptive statistics to analyze 

the demographic data, ADAS-Cog total scores and individual task scores. The mean values for each 

task and the total score were compared between the sexes and between people younger and older 

than 65 years. At the end, we created a linear model between the ADAS-Cog total score and sex, age 

and years of education. Results: The age range was 40–87 (the mean age was 67.3 [SD 11.1]) years, the 

education range was 8–18 (mean years of education 12.5 [SD 2.8]) years and the mean total score was 

7.4 (SD 2.3) points. There were no diff erences between the sexes in the demographic data or ADAS-

Cog score at the individual task or in total. A signifi cant diff erence was found in the total score between 

younger and older participants (6.0 [SD 1.7] vs. 8.2 [SD 2.3] points). Using linear regression, we found 

that the total score was signifi cantly infl uenced by the age (B = 0.138; P < 0.001) and years of education 

(B = –0.236; P = 0.018). Conclusion: We standardized ADAS-Cog for the Slovenian population. The total 

score for CU people is relatively low and may be infl uenced by age and education. Thus, older subjects 

with a lower education may achieve higher scores than the rest of the population.

Souhrn
Cíl: Počet pacientů s Alzheimerovou chorobou se na celém světě rychle zvyšuje. Škála Alzheimer`s 

Disease Assessment Scale – cognitive subscale (ADAS-Cog) je screeningový nástroj sestávající 

z jedenácti položek vyvinutý pro časnou detekci kognitivních změn v důsledku Alzheimerovy choroby. 

Na škále ADAS-Cog je možné získat 0–70 bodů, přičemž nižší číslo znamená lepší výsledek. Vyšší celkové 

skóre tedy koreluje se závažnější poruchou kognitivních funkcí. Cílem naší studie bylo škálu ADAS-

Cog standardizovat pro slovinskou populaci. Metody: Do studie bylo zařazeno 84 osob bez poruchy 

kognitivních funkcí (57 % byly ženy), u nichž byla provedena administrace slovinské verze škály ADAS-Cog. 

Pro analýzu demografi ckých údajů, celkových skóre ADAS-Cog a skóre jednotlivých úkolů byly použity 

metody deskriptivní statistiky. Střední hodnoty pro jednotlivé úkoly a celkových skóre byly porovnány 

mezi pohlavími a osobami mladšími či staršími 65 let. Na závěr byl vytvořen lineární model pro celkové 

skóre ADAS-Cog a pohlaví, věk a délku vzdělávání v letech. Výsledky: Rozmezí věku bylo 40–87 (střední 

věk byl 67,3 [SD 11,1]) let, rozmezí délky vzdělávání bylo 8–18 (střední délka vzdělávání byla 12,5 [SD 2,8]) 

let a střední celkové skóre bylo 7,4 (SD 2,3) bodů. Mezi pohlavími nebyly v demografi ckých údajích nebo 

ve skóre ADAS-Cog rozdíly na úrovni jednotlivých úkolů nebo celkového skóre. Významný rozdíl byl 

zaznamenán v celkovém skóre mezi mladší a staršími účastníky (6,0 [SD 1,7] vs. 8,2 [SD 2,3] bodů). Pomocí 

lineární regrese bylo zjištěno, že celkové skóre bylo významně ovlivněno věkem (B = 0,138; p < 0,001) 

a délkou vzdělávání v letech (B = –0,236; p = 0,018). Závěr: Škála ADAS-Cog byla standardizována pro 

slovinskou populaci. Celkové skóre pro jedince bez poruchy kognitivních funkcí je relativně nízké a může 

být ovlivněno věkem a vzděláváním. U starších osob s nižším vzděláním může být dosaženo vyššího 

skóre než u zbytku populace.
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Introduction
Alzheimer‘s disease (AD) is the most com-

mon cause of neurodegenerative dementia 

worldwide [1], followed by Lewy body/ Par-

kinson‘s disease [2] and vascular dementia [3]. 

The number of people aff ected is increasing 

yearly. Until recently, disease-specifi c drugs 

were unavailable. With the approval of adu-

canumab for the treatment of AD, it is more 

crucial now than ever to identify people with 

AD in the mild stage of the disease [4].Cere-

brospinal fl uid (CSF) analysis is a widely used 

and well-accepted method to support the 

dia gnosis of AD. CSF levels of beta-amyloid, 

total tau protein (t-tau) and phosphorylated 

tau protein (p-tau) may vary between labo-

ratories and countries [5,6]. Despite diff erent 

cut-off s, low levels of beta-amyloid and high 

t-tau and p-tau are characteristic of AD [7]. 

Another important tool is a cognitive test. 

There are several short screening tests that 

evaluate diff erent cognitive domains: mem-

ory and visuospatial functions Clock Draw-

ing Test [8], Coin in the Hand test for mem-

ory defi cit [9], the test of gestures (TEGEST) 

for episodic memory [10], the Picture Nam-

ing and Immediate Recall test (PICNIR) [11], 

and The Amnesia Light and Brief Assessment 

(ALBA) test for memory and language [12,13]. 

The two most common tests which evaluate 

several cognitive domains are the Mini-Men-

tal State Exam [14] and the Montreal Cogni-

tive Assessment [15], which are validated in 

several diff erent languages [16–21].

Although short screening tests may be 

practical for quick evaluation in the out-

patient clinic, they may not be sensitive or 

specific enough to detect subtle cogni-

tive impairment. A more elaborated tool is 

the Alzheimer‘s Disease Assessment Scale 

(ADAS). It was designed especially for screen-

ing for patients with AD. The initial version 

of the test was published in 1984 and was 

designed for evaluating cognitive (11 items) 

and behavioural impairment (10 items) in 

subjects with AD [22]. The non-cognitive 

subscale (ADAS-Noncog) is used to evaluate 

behaviour and mood impairment. With the 

cognitive subscale (ADAS-Cog), we assess 

memory, orientation, language and praxis. 

The maximum score is 70 points, where 

a higher score correlates with more signifi -

cant cognitive impairment. The ADAS-Non-

cog is rarely used nowadays. However, the 

ADAS-Cog has become the gold standard 

for evaluating the progression of AD and 

for monitoring the effi  cacy of antidementia 

treatments [23].

ADAS-Cog has been adapted to and 

validated in many dif ferent countries 

(Slovakia [24], Spain [25], Portugal [26], 

Hungary [27], Greece [28], Turkey [29], Tuni-

sia [30], China [31], South Korea [32] and Sin-

gapore – modified English version [33]). The 

scale has demonstrated high sensitivity (up 

to 97% [27]) and specifi city (up to 98% [26]) 

for detecting AD. Furthermore, ADAS-Cog 

was also eff ective for detecting mild cogni-

tive impairment, with lower sensitivity and 

specifi city [26]. 

Although ADAS-cog is a valuable tool 

for detecting cognitive impairment, we 

should not copy it into another language, 

but adapt it to social, cultural and educa-

tional backgrounds that may diff er between 

countries. 

In our study, we aimed to standardize 

ADAS-Cog for the Slovenian population.

Methods
Population 

Our study included 84 cognitively unim-

paired (CU) subjects. All participants were 

native Slovenian speakers and had normal 

or corrected eyesight. Each participant was 

interviewed extensively. The demographic 

data and years of education were collected. 

All participants had a negative history regar-

ding cognitive or cardio- or cerebrovascular 

disorders. They did not have any neurologi-

cal impairments. No further neuroimaging 

was done.

Cognitive evaluation

All participants were tested with the Slove-

nian version of ADAS-Cog. It consists of ele-

ven tasks with diff erent score ranges: Word 

Recall (0–10 points), Naming Objects and Fin-

gers (0–5 points), Commands (0–5 points), 

Constructional Praxis (0–5 points), Ideational 

Praxis (0–5 points), Orientation (0–8 points), 

Word Recognition (0–12 points), Remem-

bering Test Instructions (0–5 points), Spo-

ken Language Ability (0–5 points), Word Fin-

ding Diffi  culty (0–5 points), Comprehension 

of Spoken Language (0–5 points). The maxi-

mum score was 70 points and for each task 

the number of mistakes a participant made 

was assessed. Thus, a higher score meant 

greater cognitive impairment. For the Word 

Recall task, participants were shown one by 

one 10 words which were written on cards 

and asked to remember them. We used 

the following Slovenian words: maslo (Eng. 

butter), roka (Eng. arm), plaža (Eng. beach), 

pismo (Eng. letter), kralj (Eng. king), koča 

(Eng. cottage), os (Eng. axis), vstopnica (Eng. 

ticket), trava (Eng. grass), aparat (Eng. appara-

tus). Afterwards, the participants were asked 

to repeat the words in random order. There 

were three trials in this task and at the end 

the mean number of words which were not 

recalled across the trials was calculated.

In the Naming task, the participants had 

to name 12 randomly presented real objects 

(fl ower, bed, whistle, pencil, rattle, mask, scis-

Fig. 1. Twelve items for the “Naming task” (fl ower, bed, whistle, pencil, rattle, mask, scis-
sors, comb, wallet, harmonica, stethoscope, funnel).
Obr. 1. Dvanáct předmětů pro subtest “Pojmenování” (květina, postel, píšťalka, tužka, 
chrastítko, maska, nůžky, hřeben, peněženka, harmonika, stetoskop, trychtýř).
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sors, comb, wallet, harmonica, stethoscope, 

funnel) as shown in Fig. 1. Participants also 

had to name the fi ngers on their dominant 

hand. For the Commands task, the partici-

pants were asked to carry out fi ve separate 

commands (e. g., “Make a fi st”, “Point to the 

ceiling and then to the fl oor”). The Construc-

tional Praxis task demanded that the par-

ticipants copy four geometric forms (circle, 

two overlapping rectangles, rhombus and 

cube). Ideational praxis was assessed with 

the task in which the participants had to pre-

tend they were sending a letter by following 

these instructions: “I want you to pretend 

you have written yourself a letter. Take this 

sheet of paper, fold it so that it will fi t into the 

envelope, and then put it into the envelope. 

Then seal the envelope, address the enve-

lope to yourself and show me where the 

stamp goes.” For the Orientation task, par-

ticipants were asked to provide the follow-

ing pieces of information: person (their fi rst 

name and surname), day of the week, date, 

month, year, season, time of day and place 

(where they currently are). For the Word Rec-

ognition task, participants had one trial to 

learn a list of 12 words; afterwards, they had 

to try to identify these 12 words, which were 

mixed in among 12 other distracter words. At 

the end, the participants‘ ability to remem-

ber the test instructions, language, word-

fi nding diffi  culty and comprehension of the 

spoken language were assessed [23,34]. The 

estimated administration time of ADAS-Cog 

was around 15 min for each participant plus 

an additional 5 min for scoring.

Statistical analysis

SPSS (IBM SPSS Statistics for Windows, Ver-

sion 27.0. IBM Corp, Armonk, NY, USA) and 

GraphPad Prism 9, (GraphPad Software, San 

Diego, USA) were used for statistical analysis.

The descriptive statistics for age, years of 

education, score on individual ADAS-Cog 

task and the ADAS-Cog total score were cal-

culated. For the score of individual tasks and 

the total score, we calculated the One-Sam-

ple T-test. Then we correlated the scores of 

the individual tasks with the total score.

The mean values were compared be-

tween the sexes and between the partic-

ipants aged 65 years or older and the par-

ticipants younger than 65 years with an 

unpaired t-test. 

At the end, a linear model for the ADAS-

Cog total score was calculated. The in-

dependent variables were sex (males/ fe-

males), age (years) and education (years). 

P < 0.05 was considered signifi cant for all 

calculations. 

Results
We included 36 CU males and 48 CU fema-

les. The mean age was 67.3 (SD 11.1) years, 

the mean duration of education 12.5 (SD 2.8) 

years and the mean total ADAS-Cog score 

7.4 (SD 2.3) points (Tab. 1, Fig. 2). The scores 

on the tasks Word Recall, Constructional Pra-

xis, Word Recognition, Remembering Test 

Instructions, Word Finding Diffi  culty and the 

total score were signifi cantly diff erent from 

0 (Tab. 1). 

A strong positive correlation between the 

ADAS-Cog total score and the age of the 

participants was found (r = 0.52; P < 0.001) 

(Fig. 3). A strong correlation was also shown 

between the ADAS-Cog total score and the 

Word Recall task score and Word Recogni-

tion task score. A moderate correlation was 

determined between the ADAS-Cog total 

score and the scores on the Constructional 

Praxis, Remembering Test Instructions, Word 

Finding Difficulty and Comprehension of 

Spoken Language tasks (Tab. 1). The correla-

tion between the ADAS-Cog total score and 

the years of education was weakly negative 

(r = –0.17), but statistically insignifi cant (Fig. 

3). Other correlations were also insignifi cant. 

We did not fi nd any diff erences between 

males and females in age, education, scores 

on individual ADAS-Cog tasks or ADAS-Cog 

Tab. 1. Demographic data, mean scores on ADAS-cog, and correlation with the ADAS-Cog total score.

N = 84 Mean Standard 
deviation

95% confi dence interval for mean Correlation (r) 
with total scorelower bound upper bound

age (years) 67.3 11.0 64.9 69.7 0.52**

education (years)a 12.5 2.8 11.8 13.3 –0.17

word recall 4.6** 1.1 4.4 4.8 0.68**

naming objects and fi ngers 0.0 0.0 n.a. n.a. n.a.

commandsb 0.0 0.0 n.a. n.a. n.a.

constructional praxis 0.3** 0.5 0.2 0.4 0.38**

ideational praxisb 0.0 0.0 n.a. n.a. n.a.

orientationb 0.0 0.0 n.a. n.a. n.a.

word recognition 2.1** 1.5 1.7 2.4 0.69**

remembering test instructions 0.2* 0.4 0.1 0.2 0.35*

spoken language abilityb 0.0 0.0 n.a. n.a. n.a.

word fi nding diffi  culty 0.2** 0.4 0.1 0.3 0.30***

comprehension of spoken language 0.1 0.2 0.0 0.1 0.37*

total score 7.4** 2.3 6.9 7.9 n.a.

a Data were available for 56 participants; b one sample T-test cannot be computed because the standard deviation is 0.

*P < 0.001; **P ≤ 0.0001; ***P = 0.006

ADAS-Cog – Alzheimer‘s Disease Assessment Scale – cognitive subscale; N – number, n.a. – not applicable
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total score (Tab. 2). Participants younger than 

65 years had 1.5 years less formal education 

than participants aged 65 years or older and 

had signifi cantly better results in the Word 

Recall task and the Word Recognition task 

and the total ADAS-Cog score (Tab. 3).

Using linear regression (R2 = 0.424, con-

stant 0.688), we found a signifi cant relation-

ship (P < 0.001) between the ADAS-Cog 

total score and the age with a total score in-

crease of 0.138 (standard error 0.23) for each 

year of age, and –0.236 (standard error 0.096) 

decrease for each year of education. There 

were no correlations between the total 

score and the sex of the participants.

Discussion
Our study aimed to standardize ADAS-Cog 

for the Slovenian population. The values for 

our sample obtained in our study are simi-

lar as in the following similar studies. In most 

studies, a mean ADAS-Cog total score of CU 

people is between 5 and 10 points [23,25–

27,29–31,34,35]. Our study‘s mean total 

ADAS-Cog score (7.4 points) (Fig. 2) was very 

similar to the mean score from the study 

performed in Hungary (7.8 points) [27]. In 

comparison with their study, our sample was 

twice as large. However, our participants and 

theirs had nearly the same mean age and 

mean duration of education. The highest 

mean ADAS-Cog total score for the CU was 

reported from Korea (11.5) [32]. Such a high 

score can be ascribed to the specifi c cha-

racteristics of their sample. The participants 

in the Korean study were older than ours 

(mean age 72 vs. 67 years) and were signi-

fi cantly less educated (mean duration 4.2 vs. 

12.5 years in our study). The lowest mean 

total score (4.0) was reported in the study 

from Singapore, where younger CU sub-

jects were included, compared to our study 

(mean age 62 vs. 67 years). The duration of 

education did not diff er signifi cantly. [33] 

The analysis of the individual tasks re-

vealed that our participants made the most 

mistakes at the Word Recall and Word Rec-

ognition tasks. The same was shown in 

the Portuguese [26], Chinese [31] and Turk-

ish [29] studies. These two tasks are be-

lieved to be the most diffi  cult in the ADAS-

Cog [23], where cognitively unimpaired 

individuals also tend to make a few mis-

takes. Furthermore, very few mistakes (mean 

score less than 0.5) were made at Construc-

tional Praxis, Remembering Test Instructions 

and Word Finding Diffi  culty, similar to other 

studies [29,30,33]. In Constructional Praxis, 

Fig. 2. The histogram of total ADAS-Cog scores. Columns represent absolute number of 
subjects and percentage of the sample (N = 84).
ADAS-Coq – Alzheimer̀ s Disease Assessment Scale – cognitive subscale

Obr. 2. Histogram celkových skóre ASAD-Cog. Sloupce představují absolutní počet 
subjektů a procento vzorku (n = 84).
ADAS-Coq – Alzheimer̀ s Disease Assessment Scale – cognitive subscale

1413121110987654321

total score on ADAS-Cog

20

18

16

14

12

10

8

6

4

2

0

fr
e

q
u

e
n

c
y

Fig. 3. A correlation between the age, education the and ADAS-Cog total score.
Correlation for age was signifi cant (r = 0.52; P < 0.001). Correlation for education was not sig-

nifi cant (r = –0.17). Data on education were available for 56 participants.

ADAS-Coq – Alzheimer̀ s Disease Assessment Scale – cognitive subscale

Obr. 3. Korelace mezi věkem, vzděláním a celkovým skóre ADAS-Cog.
Korelace pro věk byla signifi kantní (r = 0,52; p < 0,001). Korelace pro vzdělání signifi kantní 

nebyla (r = –0,17). Údaje o vzdělání byly k dispozici u 56 účastníků.

ADAS-Coq – Alzheimer̀ s Disease Assessment Scale – cognitive subscale

10 11 12 13 14 15
0

10

20

30

40

50

60

70

80

90

100

ADAS-Cog total score

ye
a

rs

age

education

0 42 6 á1 53 7 9

proLékaře.cz | 8.12.2025



STANDARDISATION OF THE SLOVENIAN VERSION OF THE ALZHEIMER’S DISEASE ASSESSMENT SCALE

Cesk Slov Ne urol N 2021; 84/ 117(4): 381– 387 385

Tab. 2. Diff erences between males and females in ADAS-Cog.

Females (N = 48) Males (N = 36)

mean standard 
deviation

95% confi dence 
interval for mean

mean standard 
deviation

95% confi dence 
interval for mean

lower 
bound

upper 
bound

lower 
bound

upper 
bound

age (years) 65.7 10.3 62.7 68.7 69.5 11.7 65.5 73.42

education (years)a 12.1 2.9 11.1 13.2 13.0 2.6 11.9 14.07

word recall 4.5 1.0 4.18 4.8 4.8 1.2 4.3 5.17

naming objects and fi ngersb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

commandsb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

constructional praxis 0.3 0.6 0.2 0.5 0.2 0.4 0.1 0.36

ideational praxisb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

orientationb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

word recognition 2.1 1.4 1.7 2.5 2.0 1.6 1.46 2.54

remembering test instructions 0.2 0.4 0.1 0.3 0.1 0.4 0.02 0.26

spoken language abilityb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

word fi nding diffi  culty 0.2 0.4 0.1 0.3 0.2 0.4 0.08 0.36

comprehension of spoken languageb 0.0 n.a. n.a. n.a. 0.1 0.3 -0.01 0.18

total score 7.3 2.3 6.6 8.0 7.5 2.4 6.71 8.29

a Data were available for 31 females and 25 males; b one sample T-test cannot be computed because the standard deviation is 0.

ADAS-Cog – Alzheimer‘s Disease Assessment Scale – cognitive subscale; N – number, n.a. – not applicable

Tab. 3. Diff erences between cognitively unimpaired subjects aged 65 years or older and younger than 65 years on ADAS-Cog.

Participants younger than 65 years (N = 32)  Participants old 65 years or more (N = 52)

mean standard 
deviation

95% confi dence 
interval for mean

mean standard 
deviation

95% confi dence 
interval for mean

lower 
bound

upper 
bound

lower 
bound

upper 
bound

age (years) 55.2*** 4.8 53.5 56.9 74.8 5.9 73.2 76.4

education (years)a 11.6* 2.6 10.5 12.7 13.2 2.8 12.2 14.

word recall 4.2** 1.0 3.8 4.5 4.9 1.1 4.5 5.2

naming objects and fi ngersb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

commandsb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

constructional praxis 0.2 0.4 0.0 0.3 0.4 0.6 0.2 0.5

ideational praxisb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

orientationb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

word recognition 1.6* 1.1 1.2 2.0 2.4 1.6 1.0 2.8

remembering test instructionsb 0.0* n.a. n.a. n.a. 0.2 0.5 0.1 0.4

spoken language abilityb 0.0 n.a. n.a. n.a. 0.0 n.a. n.a. n.a.

word fi nding diffi  culty 0.1 0.3 0.0 0.2 0.2 0.4 0.1 0.4

comprehension of spoken languageb 0.0 n.a. n.a. n.a. 0.1 0.3 0.0 0.2

total score 6.0*** 1.7 5.4 6.6 8.2 2.3 7.6 8.9

a Data were available for 23 participants younger than 65 years, and 33 participants 65 years old or older; b one sample T-test cannot be compu-

ted because the standard deviation is 0.

*P < 0.05; **P ≤ 0.01; ***P < 0.001

ADAS-Cog – Alzheimer‘s Disease Assessment Scale – cognitive subscale; N – number, n.a. – not applicable
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mistakes were made when drawing a cube, 

which is the most complex geometrical ob-

ject to copy in this task [34]. The ability to re-

member test instructions is assessed solely 

on the participant‘s performance in the 

Word Recognition task, which is among the 

most challenging tasks in ADAS-Cog. Scor-

ing a single point on the Word Finding Dif-

fi culty task means that the participant was 

looking for a word once or twice, which is 

considered to be clinically irrelevant [23].

Eff ect of sex, age and education on 

the ADAS-Cog total score

In our sample, no diff erences were found 

between males and females (Tab. 2). Alt-

hough our male participants were slightly 

older than female participants, they did not 

diff er signifi cantly in the duration of edu-

cation, ADAS-Cog total scores or individual 

task scores. Sex was not a signifi cant varia-

ble in the linear model. Our results are similar 

to the studies performed by Weyer et al [36], 

Graham et al [37], Liu et al [38] and Jemaa 

et al [30], who could not fi nd diff erences in 

the performance between males and fema-

les on the ADAS-Cog. 

As expected, we found a strong correla-

tion (r = 0.52) between the ADAS-Cog total 

score and the age of participants (Fig. 3). 

A signifi cant correlation between the total 

score and the age was previously shown by 

Graham et al [37], Jemaa et al [30], Pákáski et 

al [27] and Mavioglu et al [29]. Younger par-

ticipants tend to make fewer mistakes and 

thus obtain a lower total ADAS-Cog score. 

Age may not be the only factor that infl u-

ences the total ADAS-Cog score. We found 

a weak signifi cant correlation between the 

education and the ADAS-Cog total score 

(Fig. 3). The eff ect of education is not unified 

across the studies. For example, Mavioglu et 

al [29] noted that only age, but not educa-

tion, infl uenced the total ADAS-Cog score. 

In another study, Graham et al [37] reported 

a signifi cant correlation between the age 

and the total ADAS-Cog score and a very 

weak correlation (r = –0.04) between the ed-

ucation and the total ADAS-Cog score. One 

possible explanation for a weak correlation 

in the study by Graham et al is the low varia-

bility in education of the participants. When 

we compared our results with Graham et 

al [37] (Tab. 3), the results in our study were 

signifi cantly higher than in the study of Gra-

ham et al (for younger than 65 years 6.0 vs 

5.0 and for aged 65 years or more 8.2 vs 5.2) 

regardless of the age of the participants. 

One possible reason, besides cultural dif-

ferences, may be that the duration of edu-

cation in our study was shorter. The mean 

duration of education in our younger group 

was 11.6 vs. 15.3 years, while the mean du-

ration of education in the older group was 

13.2 vs. 15.6 years (Tab. 3).

On the other hand, several other studies 

found a significant correlation between 

the education and the total ADAS-cog 

score [8,11–15]. The results from some studies 

suggest that only low levels of education 

(e. g., 6 years or fewer) may infl uence the 

total ADAS-Cog scores [37–39]. In another 

study [39], statistically signifi cant diff erences 

in the ADAS-Cog total scores were found 

only between high school dropouts and 

high school graduates. There were no sta-

tistically signifi cant diff erences among bet-

ter-educated groups (high school graduates, 

college graduates and post-graduates). The 

eff ect of education may be lost for people 

with ten or more years of schooling [37]. 

Limitations

The main limitation of our study is a relatively 

small sample size of very old and poorly edu-

cated participants. However, according to the 

statistical data, there are not many people with 

fewer than six years of education, since pri-

mary school that lasted eight years in the past 

(now nine years) is mandatory in Slovenia. 

Another limitation is the intrinsic property 

of the ADAS-Cog. The results may be infl u-

enced by the age and the education of par-

ticipant, as described previously. Jemaa et 

al [30] suggested a correction table for the 

ADAS-Cog total score to minimise the in-

fl uence of age and education. The partic-

ipants were divided into groups according 

to their education (primary, secondary, uni-

versity) and age (50–59, 60–69, 70–79, 80+ 

years). In accordance with their age and ed-

ucation group, older and less educated par-

ticipants had between 0 and 3 points sub-

tracted from their total scores. Inversely, 

younger and more educated participants 

had between 0 and 3 points added to their 

total scores. Similarly, a simpler model may 

be used, where 6 points would be consid-

ered as a normal value for subjects younger 

than 65 years and 8 points as a normal value 

for subjects aged 65 years or older (Tab. 2). 

We may also use our linear regression 

model for a more elaborate prediction of 

a normal ADAS-Cog score. The influence 

of education on the total score may not be 

obvious from the correlation. Still, a signifi -

cant association may be found after creating 

a linear model considering both the educa-

tion and the age. For example, for a 70-year-

old CU subject with 14 years of education, 

an expected ADAS-Cog total score equals 

to 7 (0.688 + 0.138 × 70 – 0.236 × 14 = 7.044). 

However, there are also limitations of our 

model. With the proposed formula, we can 

explain 42.4% of the sample, but we have to 

consider standard errors and may not make 

assumptions for subjects with an age or ed-

ucation out of our data range (Fig. 3). 

There are also limitations related to the 

ADAS-Cog tasks themselves. For example, 

a demonstration of how to send a letter in 

the Ideational Praxis task may seem slightly 

outdated. However, our sample consisted of 

older participants who are probably still used 

to sending letters. For younger participants, 

a diff erent task could be considered. Another 

drawback is that the last four tasks related to 

language are based on a subjective assess-

ment of an examiner. Before solving the ADAS-

Cog tasks and in between solving them, we 

had a short conversation with the participants 

from which we were able to assess their lan-

guage abilities. Furthermore, each participant 

was evaluated by the same examiner. 

Conclusion
In our study, we prepared data for the Slove-

nian population and a linear model for the 

total ADAS-Cog score. This may be of practi-

cal use for clinical work in countries with si-

milar cultural, educational and social bac-

kgrounds as ours [40]. 
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