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Purpose: Validated diagnostic scales for dementia in Arabic are still scarce. The aim of this 
study is to construct a standardized dementia scale for dementia diagnosis among the Arabic- 
speaking population.
Patients and Methods: Construction of the Dementia Arabic Scale (DAS) was done, 
followed by evaluation of content validity. A pilot study was done to ascertain feasibility and 
language clarity used in the scale. Patients diagnosed to have major neurocognitive disorder 
according to DSM-V criteria and control group were subjected to DAS, mini-mental state 
examination (MMSE) and Cognitive Abilities Screening Instrument (CASI). Finally, standardi
zation of the scale and estimation of cutoff point, sensitivity, specificity, positive predictive value 
and negative predictive value of the newly constructed scale (DAS) were done.
Results: There is significant correlation between DAS and both MMSE and CASI on 
Pearson’s correlation study. The internal consistency of the DAS scale was good, with 
Cronbach’s alpha correlation coefficient of 0.88. At cut-off ≤95 for literate, and ≤68 for 
illiterate, the sensitivity of the DAS scale was 100%, 87% for literate and illiterate, 
respectively, while specificity was 84%, 96% respectively, with an area under the receiver 
operating characteristic curve of (AUC) 0.96.
Conclusion: The DAS scale is an acceptable, reliable and valid scale for the diagnosis of 
dementia in Arabic-speaking countries.
Keywords: dementia, cognitive screening test, standardization, validity

Introduction
Dementias have tremendous consequences for individuals, their families, and the 
healthcare system.1 It was found that the prevalence of dementia varies worldwide. 
It is estimated that 5–8% of the general population aged 60 years and over have 
dementia.2 Previous studies on the prevalence of dementia in Egypt stated that it 
ranges from 2.01–5.07%.3–6 Given these estimates, and the expected increase in the 
prevalence of dementia over the next years, accurate and early diagnosis of these 
cases is mandatory for proper health planning and management.

Epidemiological studies on dementia depend mainly on screening and diagnos
tic scales. An obstacle facing early diagnosis and accurate estimates of dementia 
among the Arabic-speaking countries is the paucity of screening and diagnostic 
instruments, that were constructed in Arabic to avoid cultural, educational, and 
linguistic differences, that can affect the result of the screening tests.7

Previous studies have reported that mini-mental state examination (MMSE),8 is 
affected by age, sex, and educational level.9,10 However, it is still one of the most 
widely used screening test for dementia in Arab countries.11,12 MMSE may be not 
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suitable for the Arabic-speaking populations, where a high 
proportion of elderly are illiterate, while the test requires 
arithmetical ability, reading and writing skills.

Although the translation and validation of scales to the 
Arabic language were done through a few previous 
studies,13–19 there is still a need to construct a dementia 
Arabic scale that suits the educational and culture background 
for each population and covers wide areas of cognitive 
function.

Construction of a standardized Arabic scale that captures 
cognitive impairment related to dementia could potentially 
be of great value, considering the widespread use of the 
Arabic language and the problems that exist with using 
translated foreign instruments. In addition, as health care 
facilities improve, more people will reach an age at which 
dementia becomes an issue, so an Arabic diagnostic instru
ment will become increasingly relevant. This study was 
developed to construct a standardized Arabic scale for 
dementia diagnosis among Arabic-speaking populations.

Patients and Methods
This study consisted of 240 subjects, recruited from those 
attending our university hospital outpatients clinic or inpa
tients ward during the period from 2017–2018, and 
divided into two groups:

The patient’s group includes 120 patients proved to have 
dementia according to the fifth edition of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5),20 and 
documented by standard psychometric tests {obtaining <23 
for literate patients or <21 for illiterate patients on the Arabic 
version of MMSE),21,22 and obtaining <80 for literate 
patients and <50 for illiterate patients on the Cognitive 
Abilities Screening Instrument (CASI).23,24 Based on 
DSM-5, sixty-four patients with neurocognitive disorders 
(NCD) were categorized as Alzheimer’s disease, 50 patients 
as vascular dementia, 3 as Parkinson’s disease dementia and 
3 as frontotemporal lobar degeneration.

Patients known to have a psychiatric illness (schizo
phrenia, mood disorder), severe sensory impairment 
(blindness, and/or deafness), aphasia or dysphasia, and 
persons refused to participate in this study were excluded.

The control group includes 120 participants with normal 
cognitive function as documented by MMSE and CASI. 
Control subjects were age, sex, and educationally matched 
healthy subjects recruited from volunteers of patient’s rela
tives and paramedical personnel. The demographic charac
teristics of the study population are shown in Table 1.

Strategy of the Work
The First Stage: Construction of the Dementia 
Arabic Scale (DAS)
All questions in the Dementia Arabic Scale (Appendix1) 
were suggested by members of the team after meticulous 
reading of different international standardized scales, 

Table 1 Socio-Demographic Data and Dementia Scale Scores Comparison in Cases vs Controls

Variables Cases (n = 120) Controls (n = 120) P-value

Age/Years
● Mean ± SD 68.45 ± 8.5 66.43 ± 12.2 = 0.139*

● Median and range 68 (50–87) 63.5 (50–89)

Age Group
● <70 years 65 (54.2%) 77 (64.2%) = 0.115**
● ≥70 years 55 (45.8%) 43 (35.8%)

Sex (Male/Female) 73/47 69/51 = 0.599**

Educational Status
● Illiterate 78 (65%) 78 (65%) = 0.403**
● Basic/Secondary Education 29 (24.2%) 23 (19.2%)

● Higher Education 13 (10.8%) 19 (15.8%)

Dementia Diagnostic Scale (Mean ± SD)
● CASI (literate) 57.70 ± 17.7 95.37 ± 2.5 < 0.001*
● CASI (illiterate) 33.33 ± 18.7 67.83 ± 7.6 < 0.001*

● MMSE (literate) 19.81 ± 4.9 29.45 ± 0.6 < 0.001*

● MMSE (illiterate) 12.90 ± 5.3 22.15 ± 1.9 < 0.001*

Notes: *Independent t-test was used to compare the means among groups. **Chi-square analysis was used to compare the frequency among groups. 
Abbreviations: SD, standard deviation; CASI, Cognitive Abilities Screening Instrument; MMSE, mini-mental state examination.
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DSM-5 diagnostic criteria of neurocognitive disorders, and 
clinical experience of the staff members in this field. All 
words and questions in the new questionnaire (DAS) were 
adjusted to be appropriate for the education, language, and 
culture of our Arabic population.

The newly constructed scale depends on subjective infor
mation from a knowledgeable informant as well as objective 
assessment of the patient by the clinician. The scale provides 
quantitative assessment of the following cognitive domains: 
Orientation (13 marks) to time (present day, month, and year), 
persons (the attendant person and his relation to him), and 
place (the client is asked about his orientation to familiar, 
unfamiliar places and his ability to use transportation means 
alone). Memory (18 marks) including registration and repeti
tion of 3 unrelated words (pen, field, flag). The client is asked to 
remember the 3 words at the end of the scale (recent memory), 
and about his birthday or his home address for remote memory. 
Attention (23 marks for literate and 22 for illiterate persons), 
the client is asked to mention days of the week and months of 
the year forward and backward (for illiterate), and to spell the 
word boy and flag forward and backward (for literate persons), 
serial 7s and serial 5s test. Executive function (23 marks 19 for 
illiterates) including clock face drawing, copying of 
a geometric shape, and connection between 4 blank circles to 
form a square. Speech and language assessment (28 marks for 
literate persons and 18 for illiterates) including category flu
ency in which the client is asked to mention the maximal 
number of animal names (birds, fruits) within one minute, 
assessment of ability of reading, comprehension and writing. 
Judgment (9 marks), such as the client is asked to mention 
similarities and differences between grapes and apples, 
between an orange and a ball. The informant is asked about 
the patient’s ability to do financial transaction and to take 
proper decisions as before. Social cognition (5 marks) in 
which the informant is asked about the patient’s reckless 
behavior, whether he speaks to strangers as if he knows them 
or in a way which hurts the feelings of others, using porno
graphy openly, or speaks about private topics in public. 
Perceptual motor impairment (3 marks): where the informant 
is asked about the patient’s ability to put on and take off his 
clothes, socks, and shoes, or uses the telephone, or the TV 
remote as before, or uses a spoon or knife as before, or not.

The Second Stage: Validation of the Scale (DAS) 
(Face Validity)
Through this phase, the DAS scale has been reviewed by 
11 Professors of Neuropsychiatry as referees from 5 

different Egyptian universities and then it is finally 
adjusted according to their opinions.

The Third Stage: Pilot Study Phase
DAS scale, was applied to 10 normal healthy subjects with 
no neurocognitive impairment and 10 patients diagnosed 
as major NCD according to DSM-5.

The Fourth Stage: Application and Standardization 
Phase
In this phase the DAS scale was applied to 120 healthy 
subjects as a control group, and 120 patients diagnosed to 
have neurocognitive disorders (NCDs), according to 
DSM-5 criteria. Mini-mental state examination (MMSE) 
and cognitive ability screening instrument (CASI) were 
applied to both patients and controls by a trained clinical 
psychologist, who was blind to the group status. A few 
days latter, the DAS scale was applied by another trained 
clinical psychologist, who was blind to the group status, 
and scores on MMSE and CASI. Assessment of all parti
cipants were done through a face to face interview The 
DAS total score has a range from 0 to 120 for literate, and 
from 0 to 105 for illiterate. The administration time takes 
~15–20 minutes to complete among patients with NCD, 
while in the control groups it takes ~10–12 minutes.

Standardization
Reliability
Assessment of the internal consistency of DAS was done 
through estimation of its Cronbach’s alpha and corrected 
item total correlation coefficient of its sub-items.

Validity
Contrasted Group Validity 
The scores (mean ± SD) of the patient’s and control group 
on DAS were compared using Student’s t-test.

Criterion-Related Validity 
By studying the correlation between scores of dementia 
patients on DAS in relation to their performance on stan
dard tests, such as MMSE as well as CASI.

Diagnostic Validity 
ROC curve was depicted to estimate the sensitivity, speci
ficity, positive predictive value and negative predictive 
value of the newly constructed scale (DAS). Disease 
severity diagnostic power of DAS was tested against 
MMSE severity categories. For illiterates, a score of 21 
to 17 for mild, from 16 to 9 for moderate and less than 9 
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for severe degrees of dementia. Likewise, for literates, the 
values of 23 to 19 for mild, 18 to 10 for moderate and less 
than 10 for severe dementia.21

Statistical Analysis
Data were verified, coded and analyzed using a statistical 
package for the social sciences (IBM-SPSS version 19). 
Reliability and internal consistency of the new battery was 
carried out using Cronbach’s alpha coefficient value and cor
rected item total correlation. Mean ± SD and median with 
range were calculated for (continuous data) scores of the used 
batteries for both the patients and control group and compared 
using an independent sample t-test for contrasted group valid
ity. Pearson’s correlation was done for comparison between 
the new battery and reference standard tests (MMSE and 
CASI) (criterion related validity). ROC curve was depicted 
to investigate the diagnostic performance of different scale 
scores for the diagnosis of dementia and its severity, analyzed 
as area under the curve (AUC), and 95% confidence interval 
(CI). Validity statistics (sensitivity, specificity, positive and 
negative predictive value –PPV and NPV-) were calculated. 
A p-value equal to or less than 0.05 was considered significant.

Results
There were no statistically significant differences in the 
basic sociodemographic characteristics between the cases 
and controls (Table 1). Moreover, demented cases had 
significantly lower mean scores for CASI and MMSE 
scales for both illiterate and literate groups compared 
with the controls (Table 1).

Cronbach’s alpha coefficient value of the newly con
structed Arabic scale for dementia (DAS) was (0.888). The 
corrected item total correlation shows that Cronbach’s 
alpha coefficient value minimally decreases if any one of 
the sub-items was deleted, except for the item of assessing 
comprehension for illiterate patients.

Pearson’s Correlation study between DAS and MMSE 
shows significant correlation between the total score as 
well as all corresponding sub-items of the two scales 
(Table 2). Furthermore, the Correlation study between 
DAS and CASI shows significant correlation between the 
total scores of both scales as well as all corresponding sub- 
items of the two scales (Table 3).

Table 4 shows that control subjects have significantly 
higher mean scores than patients diagnosed as having 
dementia on the total as well as all test sub-items of DAS. 
The result was significant for literate and illiterate subjects.

Validity measurements for the different dementia scales 
as a screening tool are shown in Table 5 and Figure 1. All 
three scales showed near perfect significant diagnostic 
power (AUC = 0.964. 0.880 and 0.911 for DAS, MMSE 
and CASI, respectively). Using different cut-offs for illit
erates and literates; scales showed very high validity mea
sures (accuracy = 82% to 95.5%, sensitivity = 74% to 
100%, specificity = 72% to 96%, PPV = 78% to 95.5% 
and NPV = 79% to 100%) (p < 0.001). This was more 
evident for literates compared with illiterates. Statistically, 
DAS was the best measure concerning validity (Table 5).

Table 6 illustrates the validity measures of the DAS 
score for dementia severity diagnosis. The scale showed 

Table 2 Shows Criterion-Related Validity of the DAS in Relation 
to MMSE

DAS MMSE r-

Orientation to time Orientation to time 0.917**

Orientation to Place Orientation to Place 0.632**

Attention and 
concentration

Attention and 
concentration

0.786**

Registration and repetition Registration and repetition 0.795**

Short term memory Short term memory 0.730**
Reading and 

comprehension

Reading and 

comprehension

0.616**

Writing Writing 0.810**

Naming Naming 0.856**

Executive Function Drawing 0.691**
Total DAS Total MMSE 0.908**

Note: **P = 0.01 or 0.001. 
Abbreviations: DAS, Dementia Arabic Scale; MMSE, mini-mental state 
examination.

Table 3 Shows Criterion-Related Validity of the DAS in Relation 
to CASI

DAS CASI r-

Orientation to time Orientation to time 0.884**

Orientation to Place Orientation to Place 0.662**

Attention and concentration Attention and concentration 0.713**

Registration and repetition Registration and repetition 0.707**

Short term memory Short term memory 0.887**

Long term memory Long term memory 0.836**

Reading and comprehension Reading and comprehension 0.644**

Writing Writing 0.686**

Naming Naming 0.799**

Executive Function Drawing 0.745**

Category fluency test Category fluency test 0.330**

Abstract thinking and judgment Abstract thinking and judgment 0.699**

Total DAS Total CASI 0.924**

Note: **P = 0.01 or 0.001. 
Abbreviations: DAS, Dementia Arabic Scale; CASI, Cognitive Abilities Screening 
Instrument.
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Table 4 Contrasted Group Validity

DAS Patient  
(N = 120)

Control  
(N = 120)

T P. Value 95% CI

Mean ± Std Mean ± SD

1. Orientation 6.38±3.12 11.89±1.33 −17.81 0.00 {−6.11761:−4.89905}

2. Memory 8.58±5.40 14.91±2.91 −11.311 0.000 {−7.436:−5.22855}

a) Registration and repetition: 2.5667±.90501 3.0000±.00000 −5.245 0.000 −0.59609: −0.27058

b) Long term memory 3.2083±2.11396 4.3000±1.40587 −4.710 0.000 −1.54822: −0.63511

c) Short term memory: 2.8000±3.79872 7.6083±2.16269 −12.050 0.000 −5.59443:−4.02224

3. Attention and Concentration (total) 9.2250±6.88130 14.5333±4.75789 −6.951 0.000 −6.81282:−3.80384

a) Attention and concentration DAS (literate) 15.8095±6.24398 20.3571±2.34595 −4.418 0.000 −6.59507:−2.50016

b) Attention and concentration DAS (illiterate) 5.68±4.01 11.42±1.91 11.432 0.000 {−6.73610:−4.75108}

4. Executive Function DAS 4.9500±6.56941 12.3500±6.08021 −9.056 0.000 −9.00975:−5.79025

a) Executive Function DAS (illiterate) 1.9487±2.51178 8.2692±2.77125 −14.925 0.000 {−7.15711:−5.48391}

b) Executive Function DAS (literate) 10.2143±8.15262 19.7619±2.38705 −7.284 0.000 −12.15520:−6.94004

5. Abstract thinking and judgment 4.0333±2.80436 7.2000±1.28076 −11.252 0.000 −3.72109: −2.61224

6. Speech and articulation 4.5250±1.69012 6.0000±.00000 −9.560 0.000 −1.77894:−1.17106

a) Category fluency test DAS 0.2083±.70884 1.9500±.93350 −16.277 0.000 −1.95245:−1.53088

b) Naming: 2.7750±.71552 3.0000±.00000 −3.445 0.001 −0.35368:−0.09632

c) Reading and comprehension 5.6667±2.66737 6.7500±2.39485 −3.311 0.001 −1.72799:−0.43868

1) For illiterate patient: ask him to catch the red pencil and give it    

to the doctor? (illiterate)

4.7436±1.11000 5.0000±.00000 −2.040 0.043 −0.50470:−0.00813

2) For literate patient: read the sentence and do the instruction?    

(literate)

7.3810±3.70203 10.000±0.0000 −4.585 0.000 −3.75542:−1.48268

d) Writing: 2.5714±2.33889 5.0000±.00000 −6.729 0.000 {−3.14651:−1.71063-}

7. Impairments of social cognition: 4.0917±1.02076 5.0000±.00000 −9.748 0.000 −1.09190:−0.72477

8. Perceptual motor impairment 1.5833±1.31943 3.0000±.00000 −11.762 0.000 −1.65394:−1.17939

Total DAS (illiterate) N = 78 41.28±16.76 75.41±6.79 16.67 0.000 {−38.17:−30.083}

Total DAS (literate) N = 42 73.98±26.38 112.21±4.91 9.234 0.000 {−46.47578:−30.00041}

Abbreviations: DAS, Dementia Arabic Scale; SD, standard deviation; C.I., confidence interval.

Table 5 Diagnostic Performance of Different Scales for Prediction of Dementia, Analyzed as Area Under the Curve (95% CI)

Total DAS Total MMSE Total CASI

AUC (95% CI) 0.964 (0.932–0.995)* 0.880 (0.838–0.927) 0.911 (0.875–0.948)

P-value** < 0.001 < 0.001 < 0.001

Literate Illiterate Literate Illiterate Literate Illiterate

Cutoff 95 68 23 21 80 50

Accuracy 92% 91.5% 86% 82% 95.5% 89.5%

Sensitivity % 100% 87% 100% 74% 100% 100%
Specificity % 84% 96% 72% 90% 91% 79%

PPV % 86% 95.5% 78% 88% 92% 83%

NPV % 100% 88% 100% 79% 100% 100%

Notes: Sensitivity (true positives/all diseased); specificity (true negatives/all non-diseased); PPV (true positives/all test positives); NPV (true negatives/all test 
negatives). *SE = standard error +CI = confidence interval. **Null hypothesis: true area = 0.5. 
Abbreviations: AUC, area under the curve; DAS, Dementia Arabic Scale; MMSE, mini-mental state examination; CASI, Cognitive Abilities Screening Instrument.
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near perfect significant diagnostic power (AUC = 0.977, 
0.987, and 0.981 for mild, moderate, and severe demen
tia, respectively). The best identified cut-off values for 
literates were 95, 62 and 35 for mild, moderate, and 
severe cases, respectively. Likewise, the best identified 
cut-off values for illiterates were 68, 57 and 35 for mild, 
moderate, and severe cases, respectively. Using these 
cut-off values; DAS scale showed very high validity 
measures for both groups (accuracy = 90.5% to 97%, 
sensitivity = 81% to 100%, specificity = 90% to 100%, 
PPV = 90.5% to 100% and NPV = 84% to 100%) 
(p < 0.001).

Discussion
The true prevalence of neurological disorders in most 
developing countries is still underestimated. One of the 
major reasons for this is the current lack of a suitable tool 
for its proper measurement.25 To be suitable, the tool must 
be culturally and linguistically suited for the designed 
studied population. So, the existing instruments may 
underestimate the true burden.26

A screening instrument must be feasible, reliable and 
valid. It must be accepted by the community, easily 
applied by a nonmedical trainee, and brief. It must be 
sensitive enough to pick up most suspected persons with 
NCD for subsequent detailed diagnosis, and at the same 
time it should be specific enough so as not to overwhelm 
specialists. An excessive number of false positives could 
make the survey logistically impossible to perform. This 
latter point is the greatest challenge for epidemiologists in 
resource-poor settings.27

In the current study the percentage of illiteracy (65%) 
is much higher than literacy (35%). This might indicate 
that illiteracy could be a risk factor for dementia. In this 
context, Nitrini et al (2009) performed meta-analysis of 
dementia studies in Latin America and similarly, they 
found that the prevalence of dementia among illiterates 
was two folds that among literates.28

In addition to the significant correlation between total 
score of DAS and MMSE, the newly constructed scale 
(DAS) has more cognitive domains which are not matched 
in MMSE as Judgment, Orientation to person, Long term 
memory, Category fluency test, Impairment of social cog
nition, Perceptual motor impairment and subjective testing 
of Speech and Language.

Figure 1 ROC curve for different scales for prediction of dementia.

Table 6 Diagnostic Performance of DAS Scales for Prediction of Dementia Severity, Analyzed as Area Under the Curve (95% CI)

Mild Moderate Severe

AUC (95% CI) 0.977 (0.958–0.995)* 0.987 (0.963–1.000) 0.981 (0.964–0.999)

P-value** < 0.001 < 0.001 < 0.001

Literate Illiterate Literate Illiterate Literate Illiterate

Cutoff 95 68 62 57 35 35

Accuracy 97% 90.5% 93.5% 92.5% 97.5% 95%

Sensitivity % 100% 81% 97% 93% 95% 94%
Specificity % 94% 100% 90% 92% 100% 96%

PPV % 94.5% 100% 90.5% 92% 100% 96%

NPV % 100% 84% 96.5% 93% 95.5% 94%

Notes: Sensitivity (true positives/all diseased); specificity (true negatives/all non-diseased); PPV (true positives/all test positives); NPV (true negatives/all test 
negatives). *SE = standard error +CI = confidence interval. **Null hypothesis: true area = 0.5. 
Abbreviation: AUC, area under the curve.
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In this regard, the newly constructed DAS shows 
higher correlation with the Arabic version of MMSE, 
than the Arabic version of Cognitive Subscale of the 
Alzheimer’s Disease Assessment Scale (A-ADAS-Cog)16 

with Arabic MMSE. It was also higher than the correlation 
between cognitive subscale of Alzheimer’s Disease 
Assessment Scale (A-ADAS-Cog) and clinical dementia 
rating scale (CDR) by Sum of Boxes (CDR-SB; r = 0.87), 
or global CDR score (CDR-Global; r = 0.74).

In the present study, there is significant correlation 
between total score of DAS and CASI. Moreover it is 
worth noting that there are items in DAS that are neither 
matched by CASI nor MMSE. These include: (Impairment 
of social cognition, Perceptual motor impairment, and 
subjective Speech and Language impairment). This might 
reflect the significance of the newly constructed scale in 
picking up subjects having impairment of these cognitive 
domains, implying the early diagnosis of dementia.

The DAS scale showed high validity measurements for 
both literacy and illiteracy among Arabic-speaking sub
jects. The sensitivity of DAS was higher than the Arabic 
version of ADAS-Cog (84% at cut off 10).16 More than 
half of patients with neurocognitive disorders (NCD) were 
categorized as Alzheimer’s disease in the present study, 
thus DAS is suitable as a screening tool for Alzheimer’s 
disease and other dementias among the Arabic-speaking 
literate and illiterate population.

Furthermore, Chaaya et al (2015) evaluated the valida
tion of the Rowland Universal Dementia Assessment Scale 
in Arabic language (A-RUDAS) to screen for mild and 
moderate dementia. The scale exhibited good sensitivity 
(83%) and specificity (85%) with an AUC of 83.95%, 
while the ROC analysis of DAS demonstrated that the 
clinical validity was excellent (AUC=0.964 (96.4%)). 
This indicates the higher ability of DAS in discriminating 
cases of dementia from negative cases in clinical practice 
among the Arabic-speaking population.13

The strength of this study is that the constructed DAS 
is carried out in the native language (Arabic) to be used in 
screening and diagnosis of dementia among the Arabic- 
speaking population. However, its limitation is that 
although the scale was constructed for Arabic- speaking 
countries, participants were included from only one coun
try. Thus further studies with representation from different 
Arab countries might be required to control for the effects 
of subcultures in the different Arab countries.

Conclusions
The newly constructed DAS scale, which was constructed 
in Arabic to be suitable for Arabic-speaking populations, 
demonstrated a high level of accuracy in diagnosis for 
dementia, and it can be used for dementia diagnosis 
instead of the previously translated scales. Furthermore, 
it can be suitable for both literate and illiterate subjects.
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