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Objectives: Validated screening tests for dementia in Arabic are lacking. Given the low levels of education among elderly
in the Middle East and North Africa region, the commonly used screening instrument, the Mini Mental State Examination,
is not best suited. Alternatively, the Rowland Universal Dementia Assessment Scale (RUDAS) was especially designed to
minimize the effects of cultural learning and education. The aim of this study was to validate the RUDAS in the Arabic
language (A-RUDAS), evaluate its ability to screen for mild and moderate dementia, and assess the effect of education,
sex, age, depression, and recruitment site on its performance.
Methods: A-RUDAS was administered to 232 elderly aged �65 years recruited from the communities, community-based
primary care clinics, and hospital-based specialist clinics. Of these, 136 had normal cognition, and 96 had dementia.
Clinicians diagnosed dementia according to the Diagnostic and Statistical Manual of Mental Disorders fourth edition
(DSM-IV) criteria. Interviewers, blind to the cognitive status of participants, administered A-RUDAS. The psychometric
properties of A-RUDAS were examined for three cutoffs.
Results: At the cutoff of �22, A-RUDAS exhibited good sensitivity (83%) and specificity (85%) with an area under the
receiver operating characteristic curve of 83.95%. Adjusting for age, sex, education, depression, and recruitment site, A-
RUDAS score demonstrated a high level of accuracy in screening for mild and moderate dementia against DSM-IV
diagnosis.
Conclusion: The A-RUDAS is proposed for dementia screening in clinical practice and in research in Arabic-speaking
populations with an optimal cutoff of �22.

Keywords: RUDAS; validation; dementia; Lebanon

Introduction

According to the World Health Organization (2012), the

world’s population over 60 years will double, and that

over 80 years will quadruple, between 2000 and 2050.

The vast majority (80%) of those will live in low- and/or

middle-income countries (LMIC). Lebanon, an LMIC,

ranks the 75th out of 201 countries with respect to the per-

centage of the population aged 60 years or older in 2013

(11.9%) (World Population Ageing Report, 2013). Along

with this trend in ageing, population surfaces an increased

burden from non-communicable diseases, specifically

neurodegenerative diseases that cause cognitive and

behavioral impairment such as dementia disorders. These

conditions elicit much suffering and morbidity both to

those affected by them and their family members. Persons

with dementia gradually lose their ability to live indepen-

dently and require various forms of long-term care

(home-, community-, residential- and hospital-based)

(World Health Organization, 2012).

Despite the rapid increase in the proportion of elderly

in the Arab region, data on the prevalence of dementia are

scarce. Only two studies were identified in Lebanon. One

study, conducted in 2007, reported that almost 60% of

nursing home residents had some form of dementia,

almost 50% of whom had severe dementia (Chahine,

Bijlsma, Hospers, & Chemali, 2007). A more recent study

surveyed a sample of 1200 elderly, aged 65 years and

older, from rural areas, using a modified version of the

mini mental state examination (MMSE). This study

reported high levels of cognitive dysfunction (23.2 %),

reaching 35 % among women (Boulos, Salameh, & Bar-

berger-Gateau, 2013). At a first glance, these proportions

are alarming, but they are nevertheless unreliable as popu-

lation estimates, something which the authors themselves

fully acknowledge. Both the sampling technique (nursing

homes selected on the basis of willingness to participate;

and only a random sample of rural elderly) and the screen-

ing tool selected � MMSE � are probable culprits in

these possibly inflated figures. Coupled with the increase

in the elderly population, these estimates emphasize the

need for accurate screening measures for the identification

of dementia, especially that the benefits of early diagnosis
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have been clearly established. Such benefits include

access to available pharmacologic and psychosocial inter-

ventions, and delayed institutionalization and with resul-

tant societal benefits and net savings (Prince et al., 2013).

The Eastern Mediterranean Region (EMR) includes 23

nations, 20 of them are Arab States lying in North Africa,

east and west Asia. EMR countries are characterized by

dissimilarities at many levels from the historical back-

ground to cultural aspects. Although Arabic is the official

language of most EMR countries, their spoken languages

are very different, including Arabic in different dialects.

MMSE is one of the most widely used screening tests

for dementia globally and in the Eastern Mediterranean

Region (EMRO) (Mitchell, 2009; Scazufca, Almeida,

Vallada, Tasse, & Menezes, 2009), despite the fact that

several studies have confirmed that it is affected by age,

sex, and educational level (Brayne & Calloway, 1990;

Fratiglioni et al., 1993; Launer, Dinkgreve, Jonker,

Hooijer, & Lindeboom, 1993; O’connor, Pollitt, Treasure,

Brook, & Reiss, 1989; Tombaugh & McIntyre, 1992).

MMSE appears to be a beneficial tool to rule out dementia

in community and primary care settings; its usefulness as

a diagnostic tool, especially in populations that are cultur-

ally and/or linguistically diverse and with high levels of

illiteracy, is questionable (Ismail, Rajji, & Shulman,

2010). MMSE requires arithmetical ability and reading

and writing skills, and therefore is not suitable for Arabic-

speaking populations in EMRO where a high proportion

of elderly are illiterate.

The deficit perceived in the MMSE, specifically with

respect to its cultural and linguistic sensitivity, led to the

development of the Rowland Universal Dementia Assess-

ment Scale (RUDAS), a ‘multicultural cognitive assess-

ment scale’ (Storey, Rowland, Conforti, & Dickson,

2004). RUDAS contains six items: testing memory (regis-

tration and recall), body orientation, praxis, drawing,

judgment, and language, adding up to a total score of 30

with lower scores indicating poorer cognitive function.

The original validation study in a multicultural commu-

nity with both English and non-English speaking individu-

als of various ethnic backgrounds reported an optimal cut-

off score of �22 with a sensitivity of 89% and specificity

of 98% (Storey et al., 2004). Less than 20 published stud-

ies have used RUDAS, most of which were conducted in

Australia among different geographic and ethnic popula-

tions (Pang, Yu, Pearson, Lynch, & Fong, 2009). How-

ever, the RUDAS has also been validated in a

multicultural populations in other high-income countries

(Nielsen et al., 2013), as well as monocultural populations

from several LMIC, including Thailand, Iran, India, and

Malaysia (Iype et al., 2006; Limpawattana, Tiamkao,

Sawanyawisuth, & Thinkhamrop, 2012; Nielsen, Vogel,

Gade, & Waldemar, 2012; Salary, Shaeiri, & Asghari-

Moghadam, 2014; Shaaban, Aziz, Abdullah, & Ab Razak,

2013). Sex, years of education, and preferred language

were not associated with dementia as diagnosed by

RUDAS, while age was found to be a significant predic-

tor. (Storey et al., 2004) Subsequent studies in multicul-

tural populations in Australia and Denmark have

consistently reconfirmed this finding (Basic, Rowland,

et al., 2009; Gonçalves, Arnold, Appadurai, & Byrne,

2011; Nielsen et al., 2013; Rowland, Basic, Storey, &

Conforti, 2006), whereas a slight educational bias has

been reported in some studies with LMIC populations

(Iype et al., 2006; Limpawattana, Tiamkao, & Sawanya-

wisuth, 2012; Limpawattana, Tiamkao, Sawanyawisuth,

& Thinkhamrop, 2012; Nielsen et al., 2012). When

RUDAS was compared to the standardized MMSE and

the Informant Questionnaire on Cognitive Decline in the

Elderly, it displayed the highest specificity and positive

likelihood ratio (Gonçalves et al., 2011). Sensitivity and

specificity ranged between 66%–89% and 61.8%–98%,

depending on the characteristics of the study population

and the cut-off point used (Basic, Khoo, et al., 2009;

Basic, Rowland, et al., 2009; Gonçalves et al., 2011;

Ismail et al., 2010; Iype et al., 2006; Limpawattana, Tiam-

kao, Sawanyawisuth, & Thinkhamrop, 2012; Storey et al.,

2004).

The aim of this study was (1) to validate an Arabic

version of the Rowland Universal Dementia Assessment

Scale (A-RUDAS) in order to assess its reliability and

validity among an Arabic-speaking population, with asso-

ciated measures of sensitivity, specificity, and area under

the receiver operating characteristic (ROC) curve (AUC);

and (2) to evaluate its performance in different settings

(community vs. institution), depressed and non-depressed

subjects, males and females, different age groups, and

those with formal and no formal education.

Methods

RUDAS was tested in a validation study that included

three different instruments to screen for and diagnose

dementia in clinical practice and in research (Phung et al.,

2014). Phung et al (2014) provide specific details on the

study design and methods. The English RUDAS was inde-

pendently translated to classical Arabic and back trans-

lated by two research assistants who were Master of

Public Health (MPH) graduates and fluent in both English

and Arabic. The translated RUDAS was pilot tested on 10

individuals under normal field conditions, to evaluate its

burden and acceptability.

Participants enrolled in the study were from the com-

munities, social organizations for the elderly, community-

based primary care clinics as well as hospital-based geri-

atric and neurological clinics. We included participants

aged 65 years and above and with normal cognitive status

or mild to moderate dementia. Participants with mild cog-

nitive impairment, diagnosed according to the core clini-

cal criteria for mild cognitive impairment (MCI) by the

National Institute on Aging � Alzheimer’s Association

Workgroups (Albert et al., 2011), or with severe somatic

or psychiatric illness were excluded. A total of 244 partic-

ipants were recruited. Twelve participants were excluded;

2 with missing data, and 10 could not perform the visuo-

constructional test (drawing a cube) due to poor vision or

musculoskeletal problems. Data on RUDAS was available

on 232 participants: 136 with normal cognition (controls)

and 96 with dementia (cases), of whom 51 had mild and

45 had moderate dementia.
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In the communities, social organizations, community-

based and hospital-based clinics, participants (controls

and cases) were recruited by nurses, social workers, com-

munity members, geriatricians, and neurologists. In the

hospital-based specialist clinics, geriatricians and neurolo-

gists diagnosed dementia cases. A physician from the

research team revised the case notes of the patients and

discussed with the specialists to reach an agreement about

the cognitive status of the participants and decide whom

to include or exclude from the study. In the social organi-

zation and community-based primary care clinics, the

staff nominated cases with cognitive complaints. Physi-

cians from the research team clinically assessed the nomi-

nated participants and interviewed their caregivers to

diagnose dementia. Dementia was diagnosed according to

Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV), fourth edition (American Psychiatric Associa-

tion, 2000). Criteria for dementia severity were rated

using Clinical Dementia Rating Scale (Morris, 1993). A

score of less than 1 indicates normal cognition, while a

score of 1, 2, and 3 indicates mild, moderate, and severe

dementia respectively. Depression was diagnosed using

the geriatric mental state (GMS) (Copeland et al., 1976).

Trained interviewers, who were three neurological fel-

lows, one geriatric fellow, one family medicine resident,

and a Public Health Graduate (MPH), administered A-

RUDAS to the elderly participants. Interviewers were

blind to the cognitive status of the participants.

Quality control was performed by the study coordina-

tor and the Arabic-speaking research assistant. They

accompanied the trained interviewers on multiple field

trips and attended the interviews in order to assure that

data collection was being done in a standardized manner

among all the interviewers. In addition, the study coordi-

nator and the research assistant revised every interview

script to check for potential mistakes, held weekly meet-

ings with all the interviewers to correct the mistakes found

during the script revision, and discussed any challenge

encountered during field work and how to overcome it.

Data collection took place from March 2012 till the end

of February 2013.

This study was approved by the Institutional Review

Board of the American University of Beirut. After reading

and understanding the informed consent, the participants

gave their written consent to participate in the study. If

they were illiterate, the informed consent was read out to

them and an oral informed consent was given in the pres-

ence of a witness. Decision-making capacity was assessed

through a check list (the checklist included various ques-

tions such as the purpose of the study, participant’s rights,

and confidentiality issues) in all participants with dementia

in order to ensure that they were capable of understanding

the nature of the study and give consent to participate. If

they were not, then the main caregiver or legal guardian

would provide the written consent on their behalf.

Statistical analysis

RUDAS scores were calculated as mean scores § stan-

dard deviation and the difference in mean RUDAS scores

were compared between controls, mild, and moderate

dementia. Scores were then divided into three cut-off

points (�21, �22, and �23). Using the clinical diagnosis

of dementia as the reference/gold standard, sensitivity

(Se), specificity (Sp) (with their respective 95% confi-

dence interval (CI)), area under the ROC curve (AUC),

and percentage correctly classified were calculated for

each of the specified cut-off points. Youden Index

(defined as J D max (sensitivity C specificity ¡1)) was

also calculated in order to help determine the optimal cut-

off point. In addition, positive predictive value (PPV),

positive likelihood ratio (LRC), and negative likelihood

ratio (LR¡) were computed with their 95% CI. Further

stratification of the analysis was performed based on: (1)

recruitment site (community vs. institution), (2) education

(no formal education vs. formal education), (3) sex of the

participant (male vs. female), (4) age group in year inter-

vals (65�74, 75�84 and 85 or more), and (5) depression

status (depressed vs. non-depressed). In addition to the

stratified analysis, we studied how an adjusted total

RUDAS score will affect the outcome using a logistic

regression model adjusted for age, sex, education, depres-

sion status, and recruitment site. Psychometric properties

of the adjusted RUDAS score were also calculated. The

reliability of RUDAS was assessed by computing Cron-

bach alpha as a measure of internal consistency.

Results

The characteristics of the whole sample and of each

dementia group are presented in Table 1. A higher propor-

tion of persons with moderate dementia are noted among

the older age groups. The average age of all participants

was 79.1 years § 8.1 years. Two-third of the study popu-

lation was females. The same proportions of males and

females were found among controls, mild, and moderate

dementia groups. The majority of our sample had no for-

mal education (51.7%); 29.7% had completed primary but

not secondary education, 11.64% and 6.9% had, respec-

tively, completed secondary and university education.

Controls were more likely to have formal education com-

pared to mild and moderate dementia participants. A

larger proportion of participants with normal cognition

and mild dementia were recruited from the community.

Depression was present in about half of the study sample,

both among controls and cases. The three dementia groups

were statistically significantly different in regard to age

group, education, and recruitment location. The mean A-

RUDAS score for participants with dementia was

17.05 § 7.05 (20.22 mild and 13.47 moderate) compared

to 26.54 § 3.11 for participants with normal cognition.

The difference was statistically significant (p < 0.01).

Table 2 presents the psychometric properties of A-

RUDAS for all participants using three cut-off points;

�21, �22, and �23. The highest sensitivity (92) was

noted for the highest cutoff (�23). However, this cutoff

gave the lowest specificity (78). The PPV at this cutoff

was 75 with a LRC of 4.16 and a LR¡ of 0.11. The �22

cutoff gave a good balance between sensitivity and speci-

ficity (83 and 85, respectively). The PPV was 79 and the

882 M. Chaaya et al.



LRC and LR¡ were 5.40 and 0.20, respectively. How-

ever, looking at the Youden Index and AUC, one would

find that the cutoff (�23) provides the best overall dis-

criminatory ability.

Sensitivity and specificity analyses including AUC’s

were repeated (Table 3) taking into consideration the three

cutoffs stratified by place of recruitment (community/

institution), education (formal/non formal), sex (male/

female), age in groups (65�74, 75�84, and 85C), and

depression status (depressed/non-depressed). The lowest

cutoff of �21 had the best balance of sensitivity and spec-

ificity for those with no formal education (83 and 85,

respectively), and aged 85 or more (79 and 75, respec-

tively). Sex and depression did not considerably affect the

psychometric properties. However, it should be noted that

for females and the non-depressed, the cutoff (�22)

showed the best balance of sensitivity and specificity (84

and 82, respectively). The highest cutoff chosen (�23)

gave the best psychometric results for those with formal

education (81 and 83, respectively) and those seen in the

community (Se 90, Sp82). The Cronbach alpha for A-

RUDAS items was 0.87. When analyzed as continuous

total score adjusted for sex, age, education, depression,

and recruitment site, the A-RUDAS exhibited psychomet-

ric properties similar to the lowest cutoff chosen (�21)

(Table 2) (Se 76 and Sp 90), only with a better AUC

which can be explained by the added variables used for

adjustment. It is worth noting that none of the adjusting

variables were significantly associated with the outcome,

indicating that their presence in the model had limited

impact on the A-RUDAS discriminatory power.

Discussion

The study showed that A-RUDAS is a good short screen-

ing test with very good psychometric properties among

different types of older adults irrespective of their demo-

graphic characteristics and depression status.

Research from Australia has reported that both

patients who were diagnosed using RUDAS and physi-

cians who administered it were satisfied with the scale

(Pang et al., 2009). Moreover, surveyed clinicians showed

a preference for RUDAS over MMSE for culturally and

linguistically diverse populations (Pang et al., 2009).

However, we experienced that some items of the A-

RUDAS were particularly challenging for participants

(with and without dementia) with no formal education.

One item was the visuoconstructional test, when the par-

ticipants were asked to draw the cube. Almost half of the

participants(51%) with no formal education failed to do

Table 2. Psychometric properties of RUDAS for all participants (overall).

Overall RUDAS (N D 232)

Cut-off
point

Se (%)
(95% CI)

Sp (%)
(95% CI)

YI (%)
(95% CI)

Correctly
classified (%) AURoc (%) PPV

Positive
likelihood ratio

Negative
likelihood ratio

�21 77 (67, 85) 89 (82, 94) 66 (56, 76) 84.05 (79, 89) 83.03 (78, 88) 83 (74, 90) 6.99 (4.28, 11.40) 0.26 (0.18, 0.37)

�22 83 (74, 90) 85 (77, 90) 68 (58, 78) 84.05 (79, 89) 83.95 (79, 88) 79 (70, 87) 5.40 (3.61, 8.08) 0.20 (0.13, 0.31)

�23 92 (84, 96) 78 (70, 85) 70 (61, 79) 83.62 (78, 88) 84.80 (80, 89) 75 (66, 82) 4.16 (3.01, 5.73) 0.11 (0.05, 0.21)

Note: Se: sensitivity; Sp: specificity; CI: confidence interval; YI: Youden index; AURoc: area under ROC curve; and N: number of observations.

Table 1. Characteristics of participants by dementia status.

Non-demented N D 136 Mild dementia N D 51 Moderate dementia N D 45

N % N % N % p-value

Age 65�74 60 44.12 7 13.73 7 15.56 <0.001�

75�84 48 35.29 30 58.82 18 40.00

85C 28 20.59 14 27.45 20 44.44

Gender Males 53 38.97 18 35.29 13 28.89 0.230

Females 83 61.03 33 64.71 32 71.11

Education No formal education 61 44.85 29 56.86 30 66.67 <0.001�

Formal education 75 55.15 22 43.14 15 33.33

Recruitment location Community 98 72.06 31 60.78 20 44.44 0.001�

Nursing home 38 27.94 20 39.22 25 55.56

Depression status Non-depressed 67 49.26 29 56.86 21 46.67 0.882

Depressed 69 50.74 22 43.14 24 53.33

Note: N: number of observations.
�significant p-value < 0.05.

Aging & Mental Health 883



so, compared to 30% from those with primary to second-

ary education, and 14% with university education.

Another item was the test for praxis when the participants

were asked to do rapid alternating movements. Similar

observations were found among Turkish illiterates (Niel-

sen & Jorgensen, 2013). However, these difficulties did

not seem to affect the screening accuracy of the RUDAS

in our study.

The most widely used and recommended cutoff is �22

and this was proposed by the researchers who developed

the instrument (Storey et al., 2004). Sensitivity and speci-

ficity at this cutoff varied depending of the type of the pop-

ulation surveyed. (Basic, Khoo, et al., 2009; Basic,

Rowland, et al., 2009; Gonçalves et al., 2011; Ismail et al.,

2010; Limpawattana, Tiamkao, Sawanyawisuth, & Think-

hamrop, 2012; Storey et al., 2004). In some studies, mild

cognitive impairment (MCI) was included, while in others,

MCI patients were excluded (Storey et al., 2004). In our

study, at the recommended cut-off point of �22,

A_RUDAS showed very good validity measures in terms

of sensitivity and specificity (Se 83 and Sp 85), the balance

between them, and the Youden Index. The sensitivity and

specificity of the Arabic version are very close to those

reported by Storey and colleagues (2004) (Se 89 and Sp

98), and to those of Iype and colleagues (2006) (Se 88 and

Sp 76), who validated the scale in Kerala, South India. A-

RUDAS (with a cutoff of �22) was similar to RUDAS-

Thai in terms of discriminating power (Limpawattana,

Tiamkao, Sawanyawisuth, & Thinkhamrop, 2012). How-

ever, the cutoff suggested for RUDAS-Thai was �24 for

their outpatient geriatric sample with a majority having

less than six years of education. The performance of A-

RUDAS at the three cutoffs (21, 22, and 23) was better

than the Malay and Iranian versions of the scale (Limpa-

wattana, Tiamkao, Sawanyawisuth, & Thinkhamrop, 2012;

Salary et al., 2014; Shaaban et al., 2013).

At the recommended cutoff of �22, and among those

with no formal education, A-RUDAS exhibited very good

sensitivity and good balance between sensitivity and spec-

ificity. Furthermore, at this cutoff, the test was robust

against variability in mental status (depression) and sex.

This is in line with most published studies on RUDAS

(Basic, Rowland, et al., 2009; Iype et al., 2006; Storey

et al., 2004). The stratified analyses that were performed

on the three cutoffs also demonstrated that, similar to

other mental health scales (e.g. the General Health Ques-

tionnaire (Goldberg & Hillier, 1979), the Geriatric

Depression Scale (Yesavage et al., 1983), the Mental

Health Inventory (Veit & Ware, 1983) and others), several

cutoffs could be used for dividing the responders into pos-

itive or high risk and negative or low risk. The cut-off

points are usually derived from ROC analyses and could

differ across populations. The results from the adjusted

regression model were in agreement with the general

hypothesis that the RUDAS and its association with

dementia is robust against variability within the basic

socio-demographic variables as well as depression status

(Storey et al., 2004).

The calculated mean scores of A-RUDAS were very

comparable to those reported by Nielsen and coworkersT
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(Nielsen et al., 2012) (26.8§2.4), who administered an

immediately translated RUDAS to cognitively unimpaired

Turkish immigrants in Denmark. Compared to the

MMSE, the scale was more valid to measure cognitive

function in individuals with less than five years of school-

ing (Nielsen et al., 2012).

The sample size for this validation study is one of the

largest reported in the literature on RUDAS. Its strength

lies in the inclusion of a diverse group of older adults

from both the community and institutions. Selection fac-

tors and ascertainment of dementia were done very rigor-

ously and therefore, the internal validity of the study is

enhanced.

A particular limitation of the study is the fact that the

GMS has not been separately validated in Arabic. It has

been validated as part of the Arabic version of the 10/66

Dementia Research Group diagnostic assessment for

dementia (Phung et al, 2014). However, literature pro-

vides sufficient evidence of its validity in developed and

developing countries (Prince et al, 2004).

The A-RUDAS is an accurate and user-friendly scale

that can be used for dementia screening in research and in

clinical practice. It is valid for both ruling in and ruling

out dementia for elderly of various educational and social

backgrounds and in both communities and institutions.

Recently, research interest has developed in detecting

dementia in the primary health care setting. Though it has

been estimated that around 39% of individuals afflicted

with dementia seek care at specialty clinics (Galvin &

Sadowsky, 2012), this percentage generally represents

individuals with more advanced dementia. Most persons

with mild to moderate dementia initially present to pri-

mary care physicians, often for seemingly unrelated prob-

lems, are often missed and remain undiagnosed.

Undiagnosed dementia increases the risk of delirium,

motor vehicle accidents, medication errors, financial diffi-

culties, caregiver burnout, and poor management of co-

morbid conditions (Lee, Weston, & Hillier, 2013). There-

fore, valid short simple screening tests such as RUDAS

could be used as a routine practice when patients aged

65 years and older attend primary care clinics. It could be

administered by the nurse or the primary care physician

with proper training.

Conclusion

The A-RUDAS – which was constructed in classical Ara-

bic to make it useful for all Arabic speaking countries �
demonstrated a high level of accuracy in screening for

mild and moderate dementia against the gold standard

DSM-IV diagnosis. It could be used in clinical settings

and in the community for both screening and research pur-

poses instead of the commonly used MMSE. We recom-

mend a score �22 as the optimal cut-off point when used

in both the general population and clinical settings. How-

ever, when a study addresses community participants with

an acceptable level of education, a higher cutoff of �23

could be used to improve diagnostic accuracy. Our results

corroborate with findings of most studies on RUDAS.

Nonetheless, further validations of A-RUDAS are needed

in different settings, languages, and larger studies before

it is recommended to be widely used for dementia screen-

ing in Arabic speaking populations in EMRO.
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