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Abstract
The prevalence of multiple sclerosis (MS) is on the rise globally, and recent epidemiological studies have observed
increased rates in the Arab world (i.e., countries of North Africa and the Middle East where Arabic is the primary
language). However, assessment of cognitive impairment and its relevant covariates (e.g., fatigue and depressive symp-
tomatology) in the Arab world has not been rigorously reviewed. Thus, the objective of the present study was to
systematically review the current use of cognitive assessment measures in observational and interventional studies of
individuals with MS in the Arab world. A systematic review of studies that assessed cognitive function in adults with
MS in the Arab world was conducted using PubMed, PsycINFO, CINAHL, The Cochrane Library, Embase, WHO
Global Index Medicus, and Ovid Global Health. Studies that featured at least one objective cognitive measure were
included. Eligible studies were reviewed for bias and study quality using the QUADAS-2 and NIH QAT. Study char-
acteristics and finding were extracted by two independent reviewers, with results confirmed by a third reviewer. A total
of 13 (N = 846) studies met inclusion criteria. Risk of bias and included measures varied across studies. Results dem-
onstrated inconsistent availability and use of MS cognitive assessment tools across the Arab world. An Arabic version of
the BICAMS was the only cognitive battery that was evaluated with regard to psychometric properties. The most
common individual test include in reviewed studies was the SDMT. However, validation studies are still needed for
this and a number of other measures. Other measures are still in the early stages of translation and cultural-linguistic
norming. This review of cognitive assessment of individuals with MS in the Arab world was limited by variable study
quality and measure selection. The present review provides a summary of the tests most commonly used in this region
and recommendations for future investigation.
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Multiple sclerosis (MS) is a chronic central nervous system
disorder that leads to significant disability. MS is characterized
by inflammation and destruction of the myelin sheath that
protects nerve fibers, ultimately leading to axonal loss and
neurodegeneration in the brain, spinal cord, and optic nerves
(Weinshenker et al., 1989). The disease can take several

subtypes – relapsing-remitting, secondary progressive, or pri-
mary progressive – with disability severity ranging from min-
imal to severe. Although MS is estimated to affect over 2.5
million people worldwide, prevalence rates differ significantly
between geographical regions (Makhani et al., 2013; Pugliatti,
Sotgiu, & Rosati, 2002).

Historically, epidemiological studies have shown a gen-
eral trend that higher latitudes confer greater risk for MS
(Anderson et al., 1992; Rosati, 2001). However, much of
the early research was limited to studies conducted in
North American and northern Europe (Weinshenker,
1994), and thus did not account for the significant variabil-
ity in clinical presentations observed in other regions and
populations throughout the world. More recent MS epide-
miological research points to highly complex interactions
between genetic, environmental, and cultural-behavioral
risk factors, especially for diverse regions like the Middle

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11065-019-09408-5) contains supplementary
material, which is available to authorized users.

* Abbey J. Hughes
abbeyjhughes@jhmi.edu

1 Department of Physical Medicine and Rehabilitation, Johns Hopkins
University School of Medicine, Baltimore, MD, USA

2 American School of Professional Psychology at Argosy University
Northern Virginia, Arlington, VA, USA

Neuropsychology Review (2019) 29:259–269
https://doi.org/10.1007/s11065-019-09408-5

http://crossmark.crossref.org/dialog/?doi=10.1007/s11065-019-09408-5&domain=pdf
https://doi.org/10.1007/s11065-019-09408-5
mailto:abbeyjhughes@jhmi.edu


East and North Africa (Alonso & Hernán, 2008; Simpson,
Blizzard, Otahal, Van der Mei, & Taylor, 2011).

Rates of MS within the Arab world – countries within the
Middle East and North Africa in which Arabic is the primary
language – are comparable to those of North America (58–95
per 100,000), and are greater than those in parts of southern
Europe (Becuş & Popoviciu, 1994; Dean, Aksoy, Akalin,
Middleton, & Kyriallis, 1997). Thus, rates of MS in the Arab
world do not appear to conform to previous findings of a global
latitude gradient. Rates within the Arab world vary significant-
ly, ranging from as low as 0.7 per 100,000 in Jerusalem (Karni
et al., 2003), to 55 in Dubai (Bohlega et al., 2013), and 64.4 in
Abu Dhabi (Benamer, Ahmed, Al-Din, & Grosset, 2009;
Heydarpour, Khoshkish, Abtahi, Moradi-Lakeh, & Sahraian,
2015; Schiess et al., 2016). MS disease type, severity, and
clinical characteristics also differ for Arab populations.
Compared to geographically proximate Persian populations,
Arab populations exhibit higher rates of primary progressive
MS (15% vs 5%), motor deficits, and cerebellar dysfunction
(Al-Araji & Mohammed, 2005; Saadatnia, Etemadifar, &
Maghzi, 2007; Sharafaddinzadeh et al., 2013). With regard to
sex differences, men in North America and Europe tend to
exhibit greater disease severity than women. However, a study
conducted in Lebanon showed the opposite pattern, with wom-
en demonstrating greater disease progression (Yamout et al.,
2008). Given these findings, additional work is needed to char-
acterize other common features of MS in Arab populations,
including cognitive impairment.

Cognitive impairment affects 40–75% of people with MS,
and typically manifests in the domains of processing speed,
learning efficiency, and working memory (Chiaravalloti &
DeLuca, 2008; Rao, Leo, Bernardin, & Unverzagt, 1991). In
North America, Europe, and Australia, recommendations for
comprehensiveMS care encourage routine cognitive assessment
(Foley, Benedict, Gromisch, & DeLuca, 2012; Kalb et al.,
2018), as well as assessment of fatigue and depressive symp-
toms, which can negatively affect cognitive function (Rao et al.,
1991). Measures that have been validated for use inMS include:
(1) cognitive screening tools such as the Montreal Cognitive
Assessment (MOCA), (2) assessment batteries such as the
Minimal Assessment of Cognitive Function in MS
(MACFIMS) or the Brief International Cognitive Assessment
for MS (BICAMS), and (3) self-report inventories such as the
Fatigue Severity Scale (FSS) and the Patient Health
Questionnaire – 9 (PHQ-9) for fatigue and depressive symp-
toms, respectively (Benedict et al., 2006; Charvet et al., 2015;
Krupp, LaRocca, Muir-Nash, & Steinberg, 1989; Sjonnesen
et al., 2012). Although most of these measures were developed
in English and have been translated to other Indo-European
languages (Goretti et al., 2014; Vanotti, Smerbeck, Benedict,
& Caceres, 2016), their availability and use in the Arab world
has been limited historically (Manee, Nadar, Jassem, & Chavan,
2017). In a recent systematic review of cognitive assessment in

Arab samples, less than half of the measures examined across
384 studies were adequately adapted or validated (Fasfous, Al-
Joudi, Puente, & Perez-Garcia, 2017; Manee et al., 2017).

Fortunately, cognitive assessment in the Arab world is be-
coming more common for a wide range of neurologic condi-
tions (e.g., dementia, epilepsy, Parkinson’s disease). The review
by Fasfous et al. (2017) found 53 neuropsychological measures
that had been adapted and validated in neurologic or healthy
samples from 18 of the 22 Arab countries. Although the review
included several measures that are commonly used in MS (e.g.,
MOCA and several tests from MACFIMS and BICAMS bat-
teries), none of those studies featured MS samples. Thus, the
objective of the present study was to systematically review the
current use of cognitive assessment measures in observational
and interventional studies of individuals with MS in the Arab
world. Results will help inform recommendations for promot-
ing culturally competent assessment of cognitive impairment in
this diverse and under-studied population.

Method

The present review was planned and conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (Moher, Liberati,
Tetzlaff, & Altman, 2009). The review protocol was not pre-
registered. A PRISMA checklist has been provided as an on-
line supplement (see Supplement 1), and a PRISMA flow
diagram is presented in Fig. 1.

Eligibility Criteria

The following inclusion criteria were developed by the study
team and refined as needed as questions arose during the
search process. For final inclusion, all studies were required
to: (1) be published journal articles, poster abstracts, or unpub-
lished theses written in English, Arabic, or French, (2) feature
a sample of adults (age 18 or older) with a diagnosis of MS,
(3) take place in at least one of the 22 countries of the Arab
world, and (4) include at least one objective measure of cog-
nitive function. Studies could also include self-report mea-
sures of cognition, fatigue, and mood, though this was not
an inclusion criterion. Studies could be observational or ex-
perimental in design, provided that at least one objective cog-
nitive measure was administered prior to initiation of an inter-
vention. No restrictions were placed on dates of publication or
length of follow-up. Reviews (including meta-analyses) and
case studies were excluded.

Search Strategy and Sources

A comprehensive list of search terms was developed by the
study team with a help of a clinical informationist (CP) to
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refine search syntax according to unique database require-
ments (see Supplement 2). Search terms included: (1)
Bmultiple sclerosis^ or its variants, and (2) any term that
reflected a country (e.g., BIraq^), region (e.g., Bmiddle
east^) or population (e.g., BArab^) relevant to this study.
Searches included Medical Subject Headings (MeSH), text
words, and wildcard (*) terms and were conducted in the
following databases: PubMed, PsycINFO, CINAHL, The
Cochrane Library, Embase, WHO Global Index Medicus,
and Ovid Global Health. Additional references were iden-
tified via the reference list from a recent systematic review
of neuropsychological assessment in the Arab world
(Fasfous et al., 2017). All searches took place in

July 2018 and were conducted by the clinical informationist
and repeated by the third author (AH).

Study Selection

After removal of duplicate titles, all unique titles and abstracts
were independently screened for eligibility by the first two
authors (SP and AB). Differences in eligibility determination
were resolved by the third author (AH). After removal of
ineligible studies, remaining studies underwent full text re-
view by the first two authors (SP and AB). Reviewers exhib-
ited 86% agreement, and discrepancies were resolved by the
third author (AH). All remaining eligible studies, as well as a

Fig. 1 PRISMA flow diagram
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random selection of 25% of excluded studies, underwent full
text review by the third author (AH) to ensure agreement with
reasons for exclusion. Study selection took place between July
and September 2018.

Data Extraction and Summary Measures

Data extraction and risk of bias assessment took place be-
tween September and October 2018. A data extraction form
was modified from a previous review of depression assess-
ment in MS (Hind et al., 2016) and included the following
items and summary measures (see Tables 1 and 2): (1) study
authors, year and country, (2) study type (journal article or
published abstract) and design (observational or intervention-
al), (3) sample characteristics (sample size, % female, mean
age, MS types, mean MS duration, mean disability score), (4)
whether the study controlled for potential covariates such as
age or education, (5) whether the study measures were trans-
lated (to Arabic), adapted, or evaluated for reliability or valid-
ity, (6) objective cognitive tests, (7) self-report measures of
fatigue or depressive symptoms, and (8) responses to relevant
items from two measure of individual study bias - the Quality
Assessment of Diagnostic Accuracy Studies - 2 (QUADAS-2;
Whiting et al., 2011) and the National Institutes of Health
Quality Assessment Tool (NIH QAT; National Institutes of
Health, 2014). Using separate forms, two authors (AB and
AH) independently extracted data, and results were compared
for consistency. Discrepancies were discussed with the team
and resolved. Discrepancies were minimal and typically in-
volved confirming whether the study included sample size
justification and adequate inclusion criteria.

Risk of Bias

Risk of bias at the individual study was reviewed using the
three sample selection bias items from the QUADAS-2, and
six relevant study design items from the NIH QAT (see
Table 2). The second author (AB) rated all included studies,
and all items were checked by the third author (AH).
Discrepancies were resolved by discussion among the authors.
Bias at the global review level was assessed using the Risk of
Bias in Systematic Reviews (ROBIS; Whiting et al., 2016).

Results

Study Selection

Database searches retrieved 2512 articles (see Fig. 1 and
Supplement 2). An additional 140 references were retrieved
from Fasfous et al.’s systematic review (2017). After removal
of duplicate records, 1807 titles and abstracts were indepen-
dently screened for eligibility. Differences in eligibility

determination were observed for 3% (n = 51) of the studies.
Following resolution of discrepancies, 65 studies underwent
full text review. Fifty-two studies were excluded during full-
text review, with reviewers exhibiting 86% agreement. Of
note, 50 of those studies were excluded due to the sample
not being MS. Reasons for exclusion are presented in the
PRISMA flow diagram (Fig. 1). Additionally, a table of the
excluded citations, reasons for exclusion, and study popula-
tions is provided in an online supplement (Supplement 3).
Following resolution of discrepancies, a total of 13 studies
(N = 846 unique participants with MS) were included in the
final review.

Study Characteristics

Study characteristics for the 13 included studies are presented
in Table 1. The studies were published between 2004 and
2017, with the majority (69%) published within the past five
years (Alosaimi, AlMulhem, & Moscovici, 2017; Ben Aljia
et al., 2016; Darwish et al., 2017; El Ayoubi et al., 2016; El
Ghoneimy, Hassan, Homos, Farghaly, & Dahshan, 2015; El-
Ghoneimy et al., 2009; El-Kholy, Ramadan, El-Sheikh, &Ali,
2012; Hamdy et al., 2013; Kamel, El Kholy, & Hashem, 2004;
Khalil et al., 2017; Kishk et al., 2017; Yamout et al., 2010;
Yamout et al., 2013). Countries represented in the included
studies were Egypt (n = 6), Lebanon (n = 4), Saudi Arabia
(n = 2), Tunisia (n = 1), and Syria (n = 1). Median sample size
was 50 (range 10–195). Ten studies were published articles,
and three were poster abstracts. Regarding study design, 10
studies were observational (e.g., examining associations be-
tween cognitive performance and other MS-related variables),
two were randomized controlled trials, and one was a quasi-
experimental single-group design. Regarding study objec-
tives, all studies examined cognitive performance in individ-
uals with MS in the Arab world. However, only one study
expressly aimed to determine psychometric properties of a
cognitive measure. Specifically, that study was a poster ab-
stract that evaluated the reliability of an Arabic version of the
BICAMS (Kishk et al., 2017). The remaining 12 studies ex-
amined associations between cognitive measures and other
MS-relevant variables (e.g., MRI indices), or examined
changes in cognitive function following intervention (e.g.,
vitamin D replacement).

Sample demographic characteristics were reported in 11 of
the included studies. Median sample age across studies was
33.5 years, and median percentage of women was 71%. Ten
studies reported mean MS duration (median = 6.1 years,
range = 2.6 to 20.0) and eight studies reported disability se-
verity based on the Expanded Disability Status Scale (EDSS;
median = 2.4, range = 1.2 to 4.0). For studies that reported on
MS subtype (n = 10), all but one (Yamout et al., 2010) fea-
tured samples that were over 50% relapsing-remitting. Only

262 Neuropsychol Rev (2019) 29:259–269



Ta
bl
e
1

St
ud
y
ch
ar
ac
te
ri
st
ic
s

C
ita
tio

n
C
ou
nt
ry

Ty
pe

D
es
ig
n

N
%

fe
m
al
e

A
ge

(y
rs
)

M
S

D
ur
at
io
n

(y
rs
)

M
S
Ty

pe
E
D
SS

C
ov
ar
ia
te
s

O
bj
ec
tiv

e
C
og
ni
tiv

e
Te
st
s

Se
lf
-

R
ep
or
t

M
ea
su
re
s

T
L

A
D

Ps
yc
ho
-

m
et
ri
cs

A
lo
sa
im

ie
ta
l.,

20
17

SA
JA

O
B
S

19
5

81
%

31
.8

6.
3

R
R
,S

P,
PP

N
R

N
R

M
O
C
A

P
H
Q
-9

Y
Y

N

B
en

A
lji
a
et
al
.,
20
16

T
N

PA
O
B
S

86
77
%

35
.3

N
R

N
R

N
R

N
R

PA
SA

T
S
D
M
T

B
D
I-
II

M
FI
S

N
R

N
R

N

D
ar
w
is
h
et
al
.,
20
17

L
B

PA
Q
E

88
N
R

N
R

N
R

R
R
,C

IS
N
R

N
R

B
V
M
T-
T
L

B
V
M
T-
D
R

M
O
C
A

S
D
M
T

St
ro
op

N
R

N
R

N
R

N

E
lA

yo
ub
ie
ta
l.,

20
16

L
B

JA
O
B
S

47
77
%

31
.7

2.
6

10
0%

R
R

1.
2

A
ge

E
du
ca
tio

n
M
S
(y
rs
)

B
V
M
T-
T
L

B
V
M
T-
D
R

M
O
C
A

S
D
M
T

H
S
C
L

Y
N
R

N

E
l-
G
ho
ne
im

y
et
al
.,
20
09

E
G

JA
O
B
S

30
63
%

28
.9

5.
9

50
%

R
R

30
%

SP
20
%

PP

3.
9

N
R

PA
SA

T
FS

S
N
R

N
R

N

E
lG

ho
ne
im

y
et
al
.,
20
15

E
G

JA
O
B
S

31
35
%

34
.4

6.
9

74
%

R
R

26
%

SP
3.
9

N
R

B
IC
A
M
S

B
V
M
T-
T
L

B
V
M
T-
D
R

C
O
W
A
T

C
V
LT

-T
L

C
V
LT

-D
R

M
M
SE

PA
SA

T
S
D
M
T

F
SS

Y
Y

N

E
l-
K
ho
ly

et
al
.,
20
12

E
G

JA
O
B
S

50
74
%

29
.3

4.
2

10
0%

R
R

2.
3

N
R

W
A
IS
-D

S
W
C
ST

N
R

N
R

N
R

N

H
am

dy
et
al
.,
20
13

E
G

JA
R
C
T

30
73
%

24
.0

3.
5

83
%

R
R

17
%

SP
2.
2

N
R

B
IC
A
M
S

B
V
M
T-
T
L

B
V
M
T-
D
R

C
O
W
A
T

C
V
LT

-T
L

C
V
LT

-D
R

PA
SA

T
S
D
M
T

W
C
ST

B
D
I-
II

F
SS

N
R

N
R

N

K
am

el
et
al
.,
20
04

E
G

JA
O
B
S

24
42
%

36
.5

5.
2

10
0%

R
R

4.
0

N
R

C
O
W
A
T

M
M
SE

W
A
IS
-D

S

N
R

Y
Y

N

K
ha
lil

et
al
.,
20
17

SA
JA

O
B
S

70
71
%

34
.3

7.
8

10
0%

R
R

2.
3

A
ge

B
D
I-
II

E
du
ca
tio

n
M
FI
S

S
ex

M
O
C
A

S
D
M
T

B
D
I-
II

M
FI
S

Y
Y

N

Neuropsychol Rev (2019) 29:259–269 263



three studies reported adjusting for relevant covariates (e.g.,
age, sex, education).

Risk of Bias

Risk of bias within each study is presented in Table 2. Sample
selection method was not reported for five studies, three of
which were poster abstracts. Thus, risk of sample selection
bias based on items from the QUADAS-2 could not be deter-
mined for those studies. For the remaining eight studies, three
exhibited high risk of bias due to case control designs, and five
exhibited low risk of bias with consecutive recruitment and
enrollment procedures. Based on items from the NIH QAT, all
studies included study objectives, stated target populations,
and defined outcomes, however, studies varied with regard
to study inclusion criteria and sample size justification. The
three poster abstracts did not report on inclusion criteria, and
only two studies provided sample size justifications (El
Ayoubi et al., 2016; El-Ghoneimy et al., 2009). Overall, study
quality was good for two studies, fair-to-good for eight, and
unclear or fair for three. At the review level, risk of bias based
on the ROBIS was low overall, and low within each dimen-
sion evaluated (i.e., study eligibility criteria, selection of
studies, data collection, and synthesis; see Supplement 4).

Objective Cognitive Measures

Studies included a wide range of cognitive assessment mea-
sures, including global cognitive screeners, individual tests for
specific cognitive domains, and multi-domain assessment bat-
teries (see Table 1). The MOCAwas included in four studies
and was the most common global cognitive screener, followed
by the MMSE (n = 2). The SDMT was the most common
individual test (n = 7), followed by the Brief Visuospatial
Memory Test – Revised (BVMT-R; n = 5), Paced Auditory
Serial Addition Test (PASAT; n = 5), California Verbal
Learning Test – II (CVLT-II; n = 3), Controlled Oral Word
Association Test (COWAT; n = 3), Digit Span subtest from
the Wechsler Adult Intelligence Scale – Revised (WAIS-DS;
n = 2), Wisconsin Card Soring Test (WCST; n = 2), and
Stroop test (n = 1).

The BICAMS battery, which consists of the BVMT-R,
CVLT-II, and SDMT, was included in three studies and was
the only cognitive battery administered in its entirety. Overall,
tests from the BICAMS were the most common measures
included in the reviewed studies, which is consistent with
established recommendations for assessing processing speed
and learning efficiency in individuals with MS (Langdon
et al., 2012). Although five of the MACFIMS battery subtests
(i.e., BVMT-R, CVLT-II, SDMT, COWAT, and PASAT) were
included in several studies, no studies administered the re-
maining two MACFIMS subtests (i.e., Delis-KaplanT
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Executive Function System [DKEFS] Sorting Test and
Judgment of Line Orientation Test [JLO]).

Translation and Adaptation

As per review inclusion criteria, all studies were conducted in
countries where Arabic was the primary language. However,
only six studies explicitly reported that the cognitive tests
administered were translated into Arabic or adapted for use
in the Arab population. Among those studies, the SDMTwas
the most commonly used individual test (n = 4), followed by
the BVMT-R (n = 3), COWAT (n = 3), and CVLT-II (n = 2).
Two studies used Arabic versions of the MOCA, however, as
noted in one study (Alosaimi et al., 2017), use of this measure
for individuals with MS is not ideal due to its lack of speci-
ficity for detecting processing speed deficits. The SDMT, in
contrast, was cited as one of the most readily adaptable tests
for Arabic-speakingMS patients due to its use of linguistically
less demanding stimuli (El Ayoubi et al., 2016). Similarly, for
assessment of executive function, the WCSTwas used in lieu
of the DKEFS Sorting Test, which has not been adequately
translated or normed for use in the Arab world.

Self-Report Measures

Seven of the 13 studies assessed fatigue or depressive symp-
toms in conjunction with cognitive function. Six studies
assessed fatigue, using either the FSS (n = 4) or Modified
Fatigue Impact Scale (MFIS; n = 2), both of which have been
validated for use in other MS populations. Six studies assessed
depressive symptomatology, using one of the following mea-
sures: Beck Depression Inventory – II (BDI-II; n = 3), PHQ-9
(n = 1), Hamilton Depression Rating Scale (n = 1), andHopkins
Symptom Checklist (HSCL). Translation of self-report mea-
sures to Arabic was only described in one study, which used
the FSS and HDRS (Yamout et al., 2013). Although Arabic
versions of the BDI-II and PHQ-9 are available and used in
other Arab neurologic populations, none of the present studies
described use of these translated or adapted measures.

Discussion

Epidemiological studies over the past decade have document-
ed an increased prevalence of MS in the Arab world. Thus, a
growing body of literature has aimed to characterize key as-
pects of MS in this population, including cognitive impair-
ment. The present study systematically reviewed current use
of cognitive assessment measures in observational and inter-
ventional studies of individuals with MS in the Arab world. A
total of 13 studies were included.

In terms of availability and evidence for reliability, results
supported the BICAMS as the optimal battery for assessing

cognitive function in Arabic-speaking individuals with MS.
First, the BICAMS includes two subtests (SDMTand BVMT-
R) stimuli for which are not linguistically demanding. Second,
an Arabic version of the BICAMS was found to have good
reliability (Kishk et al., 2017). Consistent with studies in other
parts of the world, the BICAMS provides a brief assessment
that is uniquely designed to assess the cognitive deficits most
commonly observed in MS, namely, processing speed, learn-
ing efficiency, and working memory (Benedict et al., 2012).
Additional individual cognitive measures, such as the PASAT
and COWAT, are subtests of the MACFIMS and have also
been investigated in this population. However, because no
studies have examined the psychometric properties of the
MACFIMS in its entirety, or in several of its subtests (e.g.,
PASAT, COWAT, JLO, and DKEFS Sorting Test), interpreta-
tion of performance on these measures remains an area requir-
ing further investigation. Finally, studies in the present review
were more likely than studies in North American or European
populations to use the WCST as a measure of executive func-
tion. Results point to the need for additional translation, adap-
tation, and validation of common MS cognitive measures for
use in Arabic-speaking populations.

Given the symptomatic overlap of fatigue and depressive
symptomswith cognitive impairment inMS, the present study
also reviewed use of self-report measures in the included stud-
ies, and whether studies adjusted for these variables in analy-
ses. Assessment of fatigue or depressive symptoms was ob-
served in approximately half of the studies reviewed and in-
cluded Arabic versions of the Fatigue Severity Scale and
Hamilton Depression Rating Scale. Arabic versions of the
BDI-II, another common depressive symptom inventory, have
been used in other Arab neurologic populations. Although the
BDI-II was included in three of the present studies, informa-
tion regarding its translation or adaptation was not reported.
The relatively common use of the BDI-II was also somewhat
unexpected given that in other parts of the world, research has
recommended use of measures that rely less heavily on somat-
ic depressive symptoms (e.g., psychomotor slowing).
Measures such as the PHQ-9, which was included in only
one of the present studies, or the BDI-Fast Screen, which
was not included in any of the present studies, reduce the
influence of somatic symptoms.

In terms of geographic and linguistic diversity, articles se-
lected for the present review included: (1) MS patients pre-
dominately from Egypt and Lebanon, and (2) measures that
had been translated or adapted to Modern Standard Arabic
(Fous-ha). Although Egypt and Lebanon include some of
the largest metropolitan areas of Arabic-speakingMS patients,
results highlight that numerous countries remain underrepre-
sented in this literature, including Iraq, Kuwait, Oman, and
Algeria. Significant cultural variations exist between and
within these countries based on urban versus rural regions
and other sociopolitical factors that were not captured in the
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present review. With regard to language, individuals in the
Arab world also exhibit significant regional variations in the
language and may use different pronunciations of certain let-
ters, or even different vocabulary. While many assessments in
the present review exhibit cross-cultural adaptability (e.g.,
SDMT), others may not generalize to all Arab cultures, even
when the measure is translated to Arabic (e.g., COWAT). As a
recent linguistic review noted, obstacles to the translation,
adaptation, and use of assessments in the Arab world include
the fact that some terms cannot be translated using a single
term, and some concepts may not translate from a cultural
perspective (Abou-Mrad et al., 2015).

Althoughmeasures like the BICAMS have been developed
to assess cognitive impairment specific to MS in the Arab
world, the measures and domains assessed were often initially
selected based on the clinical presentations of MS populations
within North America and Northern Europe. Additional re-
search may be needed to ensure the BICAMS reflects the
cognitive domains most affected by Arab MS patients. As
noted by Fasfous et al. (2017), several other cognitive assess-
ment measures have been translated to Arabic and normed in
other Arab neurologic populations (e.g., stroke, Parkinson’s
disease, traumatic brain injury). Examination of these other
measures in Arabic-speaking MS patients may help to further
identify tests that are optimally sensitive and specific for
assessing cognitive impairments in this population.

Finally, it is important to note that there are a limited number
of trained practitioners able to administer the recommendedMS
assessments to their patients. Estimates of the number of psy-
chiatrists in the Arab world range from zero to five per 100,000
(compared to 16 per 100,000 in theU.S.), and there appear to be
even fewer psychologists in the region (Melcon, Correale, &
Melcon, 2014). For example, in the United Arab Emirates,
often described as one of the most industrialized countries in
the Arab world, a recent survey found that there are 0.3 psychi-
atrists and 0.51 psychologists per 100,000 (Al-Darmaki &
Yaaqeib, 2015). Barriers to access range from lack of transpor-
tation and finance, to discrimination based on gender and reli-
gion, to health literacy (Kronfol, 2012). As such, it can be
assumed that many individuals with MS in the Arab world do
not have access to providers that use the assessments identified
in this paper, even in countries where they may be available.

Limitations

We acknowledge several limitations regarding the results of
the present review. First, despite current availability of the
measures reviewed, this area of research is relatively new,
with most included articles having been published in the past
five years. Thus, implementation and use of recommended
cognitive measures in clinical practice settings in the Arab
world remains understudied. Future dissemination and imple-
mentation work is needed, as well as research to assess the

barriers clinicians may face in accessing these measures. We
also acknowledge that availability does not necessarily equate
to usage and perceived utility of these measures, as several of
the measures are subject to copyright and require financial
investment by the provider. It remains unclear whether re-
searchers and clinicians are regularly seeking out Arabic trans-
lations or adapted versions of these measures.

In terms of methodological limitations, this study relied on
Latin-character searches of English- and Arabic-language da-
tabases. However, the first author’s fluency in Arabic mini-
mized this possible limitation by allowing for searches in
Arabic language. Nevertheless, it is possible that the search
did not capture all available Arabic-language data. It is also
possible that some assessment tools are either not available
online, or are treated as proprietary by their authors or institu-
tions and are not publicly listed.

Conclusion

This systematic review found wide variability in the availability
and use ofMS cognitive assessment tools across theArabworld.
Although anArabic version of the BICAMS represents themost
recently translated and most commonly used cognitive battery,
validation of the BICAMS is currently pending completion.
BICAMS subtests, and those of the MACFIMS exist, but may
lack broader application. Furthermore, despite the increasing
prevalence of MS in the region, dissemination and implementa-
tion of these measures in MS clinics remains understudied.

Acknowledgements The authors wish to acknowledge the 2017 review
by Doctors Fasfous, al-Joudi , Puente, and Pérez-García ,
BNeuropsychological measures in the Arab world: A systematic review,^
which contributed substantially to our current understanding of cognitive
assessment in the Arab world. References included in Fasfous et al., 2017
were integral to identifying articles for the present review of MS-related
cognitive assessment in the Arab world.

Funding Abbey Hughes is currently funded on an NIH career develop-
ment award through the Eunice Kennedy Shriver National Institute of
Child Health and Human Development, National Center for Medical
Rehabilitation Research (K23HD086154).

References

Abou-Mrad, F., Tarabey, L., Zamrini, E., Pasquier, F., Chelune, G., Fadel,
P., & Hayek, M. (2015). Sociolinguistic reflection on neuropsycho-
logical assessment: An insight into selected culturally adapted bat-
tery of Lebanese Arabic cognitive testing. Neurological Sciences,
36(10), 1813–1822. https://doi.org/10.1007/s10072-015-2257-3

Al-Araji, A., &Mohammed, A. I. (2005). Multiple sclerosis in Iraq: Does
it have the same features encountered inWestern countries? Journal
of the Neurological Sciences, 234(1-2), 67–71. https://doi.org/10.
1016/j.jns.2005.03.033

Al-Darmaki, F., & Yaaqeib, S. (2015). Psychology and mental health
services in the UAE. Psychology International.

Neuropsychol Rev (2019) 29:259–269 267

https://doi.org/10.1007/s10072-015-2257-3
https://doi.org/10.1016/j.jns.2005.03.033
https://doi.org/10.1016/j.jns.2005.03.033


Alonso, A., & Hernán, M. A. (2008). Temporal trends in the incidence of
multiple sclerosis. A Systematic Review, 71(2), 129–135. https://doi.
org/10.1212/01.wnl.0000316802.35974.34

Alosaimi, F. D., AlMulhem, A., & Moscovici, M. (2017). The
Relationship between Psychosocial Factors and Cognition in
Multiple Sclerosis., 2017, 6847070. https://doi.org/10.1155/2017/
6847070

Anderson, D., Ellenberg, J., Leventhal, C., Reingold, S., Rodriguez,
M., & Silberberg, D. (1992). Revised estimate of the preva-
lence of multiple sclerosis in the United States. Annals of
Neurology, 31(3), 333–336.

Becuş, T., & Popoviciu, L. (1994). Epidemiologic survey of multiple
sclerosis in Mureş County, Romania. Romanian Journal of
Neurology and Psychiatry= Revue Roumaine De Neurologie Et
Psychiatrie, 32(2), 115–122.

Ben Aljia, L., Anissa, K., Rabiaa, D., Salma, N., Sofian, B., & BA, L.
(2016). Fatigue, depression, and memory impairment in multiple
sclerosis. European Journal of Neurology, 23(S2), 111–344.
https://doi.org/10.1111/ene.13092

Benamer, H. T., Ahmed, E. S., Al-Din, A. S., & Grosset, D. G. (2009).
Frequency and clinical patterns of multiple sclerosis in Arab coun-
tries: A systematic review. Journal of the Neurological Sciences,
278(1-2), 1–4. https://doi.org/10.1016/j.jns.2008.12.001

Benedict, R. H., Amato, M. P., Boringa, J., Brochet, B., Foley, F.,
Fredrikson, S., ... Penner, I. (2012). Brief international cognitive
assessment for MS (BICAMS): International standards for valida-
tion. BMC Neurology, 12(1), 55.

Benedict, R. H., Cookfair, D., Gavett, R., Gunther, M., Munschauer, F.,
Garg, N., &Weinstock-Guttman, B. (2006). Validity of the minimal
assessment of cognitive function in multiple sclerosis (MACFIMS).
Journal of the International Neuropsychological Society, 12(04),
549–558.

Bohlega, S., Inshasi, J., Al Tahan, A. R., Madani, A. B., Qahtani, H., &
Rieckmann, P. (2013). Multiple sclerosis in the Arabian gulf coun-
tries: A consensus statement. Journal of Neurology, 260(12), 2959–
2963. https://doi.org/10.1007/s00415-013-6876-4

Charvet, L., Taub, E., Cersosimo, B., Rosicki, C., Melville, P., & Krupp,
L. (2015). The Montreal cognitive assessment (MoCA) in multiple
sclerosis: Relation to clinical features. J Mult Scler, 2(135), 2376–
0389.1000135.

Chiaravalloti, N. D., & DeLuca, J. (2008). Cognitive impairment in mul-
tiple sclerosis. Lancet Neurology, 7(12), 1139–1151.

Darwish, H., Haddad, R., Osman, S., Ghassan, S., Yamout, B., Tamim,
H., & Khoury, S. (2017). Effect of vitamin D replacement on cog-
nition in multiple sclerosis patients. Scientific Reports, 7(1), 45926.
https://doi.org/10.1038/srep45926

Dean, G., Aksoy, H., Akalin, T., Middleton, L., & Kyriallis, K. (1997).
Multiple sclerosis in the Turkish- and Greek-speaking communities
of Cyprus. A United Nations (UNHCR) Bicommunal project.
Journal of the Neurological Sciences, 145(2), 163–168.

El Ayoubi, N. K., Ghassan, S., Said, M., Allam, J., Darwish, H., &
Khoury, S. J. (2016). Retinal measures correlate with cognitive
and physical disability in early multiple sclerosis. Journal of
Neurology, 263(11), 2287–2295.

El Ghoneimy, A. T., Hassan, A., Homos, M., Farghaly, M., & Dahshan,
A. (2015). Thalamic involvement and its impact on disability and
cognition in multiple sclerosis: A clinical and diffusion tensor im-
aging study. Egyptian Journal Of Neurology Psychiatry And
Neurosurgery, 52(2), 139–145.

El-Ghoneimy, A. T., Gad, A. H., Samir, H., Shalaby, N., Ramzy, G.,
Farghaly, M., & Hegazy, M. I. (2009). Contribution of vitamin D
to the pathogenesis of multiple sclerosis and its effect on bone
health. Journal of the Neurological Sciences, 285, S202.

El-Kholy, O. A., Ramadan, M., El-Sheikh, M., & Ali, M. (2012).
Impairment in working memory in multiple sclerosis. Egyptian
Journal of Psychiatry, 33(3), 117.

Fasfous, A. F., Al-Joudi, H. F., Puente, A. E., & Perez-Garcia, M. (2017).
Neuropsychological measures in the Arab world: A systematic re-
view. Neuropsychology Review, 27(2), 158–173.

Foley, F. W., Benedict, R. H. B., Gromisch, E. S., & DeLuca, J. (2012).
The need for screening, assessment, and treatment for cognitive
dysfunction in multiple sclerosis: Results of a multidisciplinary
CMSC consensus conference, September 24, 2010. International
Journal of MS Care, 14(2), 58–64. https://doi.org/10.7224/1537-
2073-14.2.58

Goretti, B., Niccolai, C., Hakiki, B., Sturchio, A., Falautano, M.,
Minacapelli, E., ... Amato, M. P. (2014). The brief international
cognitive assessment for multiple sclerosis (BICAMS): Normative
values with gender, age and education corrections in the Italian
population. BMC Neurology, 14(1), 171. https://doi.org/10.1186/
s12883-014-0171-6

Hamdy, S., Shaheen, H. A., Aboumousa, A. M., Farghaly, M., Ezzat, L.
M., & Daker, L. (2013). Does the disease course or treatment type
have impact on executive functions and cognition in multiple scle-
rosis patients? A clinical and 3 tesla MRI study. Egyptian Journal of
Neurology, Psychiatry & Neurosurgery, 50(4).

Heydarpour, P., Khoshkish, S., Abtahi, S., Moradi-Lakeh, M., &
Sahraian, M. A. (2015). Multiple sclerosis epidemiology in Middle
East and North Africa: A systematic review and meta-analysis.
Neuroepidemiology, 44(4), 232–244. https://doi.org/10.1159/
000431042

Hind, D., Kaklamanou, D., Beever, D., Webster, R., Lee, E., Barkham,
M., & Cooper, C. (2016). The assessment of depression in people
with multiple sclerosis: A systematic review of psychometric vali-
dation studies. BMC Psychiatry, 16(1), 278. https://doi.org/10.1186/
s12888-016-0931-5

Kalb, R., Beier, M., Benedict, R. H., Charvet, L., Costello, K., Feinstein,
A., ... DeLuca, J. (2018). Recommendations for cognitive screening
and management in multiple sclerosis care. Multiple Sclerosis,
24(13), 1665–1680. https://doi.org/10.1177/1352458518803785

Kamel, R., El Kholy, S., & Hashem, H. (2004). Multiple sclerosis:
Correlation of neuropsychological tests with EEG coherence analy-
sis and MRI findings. Egyptian Journal Of Neurology Psychiatry
And Neurosurgery, 41(1), 79–94.

Karni, A., Kahana, E., Zilber, N., Abramsky, O., Alter, M., &Karussis, D.
(2003). The frequency of multiple sclerosis in jewish and Arab pop-
ulations in greater Jerusalem. Neuroepidemiology, 22(1), 82–86.
https://doi.org/10.1159/000067101

Khalil, H., Al-Shorman, A., El-Salem, K., Abdo, N., Alghwiri, A. A.,
Aburub, A., ... Al-Mustafa, F. (2017). Fear of falling in people with
multiple sclerosis: Which clinical characteristics are important?
Physical Therapy, 97, 698–706. https://doi.org/10.1093/ptj/pzx044

Kishk, N., Shalaby, N., Shehata, H., Hassan, A., Hegazy, M., Elmazny,
A., ... Farghaly, M. (2017). Reliability of BICAMS (Arabic version)
in Egyptian multiple sclerosis patients. Multiple Sclerosis Journal,
23, 155–156. https://doi.org/10.1177/1352458517731404

Kronfol, N. (2012). Access and barriers to health care delivery in Arab
countries: A review.

Krupp, L. B., LaRocca, N. G., Muir-Nash, J., & Steinberg, A. D. (1989).
The fatigue severity scale: Application to patients with multiple
sclerosis and systemic lupus erythematosus. Archives of
Neurology, 46(10), 1121–1123.

Langdon, D. W., Amato, M. P., Boringa, J., Brochet, B., Foley, F.,
Fredrikson, S., ... Penner, I. K. (2012). Recommendations for a brief
international cognitive assessment for multiple sclerosis (BICAMS).
Multiple Sclerosis Journal, 18(6), 891–898.

Makhani, N., Morrow, S., Fisk, J., Evans, C., Beland, S. G., Kulaga, S., ...
Koch, M. (2013). Trends in multiple sclerosis incidence and preva-
lence in Africa, Asia, Australia and New Zealand: A systematic
review. Multiple Sclerosis, 19, 344–345. https://doi.org/10.1177/
1352458513502429

268 Neuropsychol Rev (2019) 29:259–269

https://doi.org/10.1212/01.wnl.0000316802.35974.34
https://doi.org/10.1212/01.wnl.0000316802.35974.34
https://doi.org/10.1155/2017/6847070
https://doi.org/10.1155/2017/6847070
https://doi.org/10.1111/ene.13092
https://doi.org/10.1016/j.jns.2008.12.001
https://doi.org/10.1007/s00415-013-6876-4
https://doi.org/10.1038/srep45926
https://doi.org/10.7224/1537-2073-14.2.58
https://doi.org/10.7224/1537-2073-14.2.58
https://doi.org/10.1186/s12883-014-0171-6
https://doi.org/10.1186/s12883-014-0171-6
https://doi.org/10.1159/000431042
https://doi.org/10.1159/000431042
https://doi.org/10.1186/s12888-016-0931-5
https://doi.org/10.1186/s12888-016-0931-5
https://doi.org/10.1177/1352458518803785
https://doi.org/10.1159/000067101
https://doi.org/10.1093/ptj/pzx044
https://doi.org/10.1177/1352458517731404
https://doi.org/10.1177/1352458513502429
https://doi.org/10.1177/1352458513502429


Manee, F. S., Nadar, M. S., Jassem, Z., & Chavan, S. R. (2017). Survey of
cognitive rehabilitation practices in the state of Kuwait.
Scandinavian Journal of Occupational Therapy, 24(2), 83–88.

Melcon, M. O., Correale, J., & Melcon, C. M. (2014). Is it time for a new
global classification of multiple sclerosis? Journal of the
Neurological Sciences, 344(1-2), 171–181. https://doi.org/10.1016/
j.jns.2014.06.051

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred
reporting items for systematic reviews and meta-analyses: The
PRISMA statement. Annals of Internal Medicine, 151(4), 264–269.

National Institutes of Health. (2014). Quality assessment tool for obser-
vational cohort and cross-sectional studies. National Heart, Lung,
and Blood Institute. Avaliable from: www. nhlbi. nih. gov/health-
pro/guidelines/indevelop/cardiovascular-risk-reduction/tools/
cohort.[Accessed November 5, 2015].

Pugliatti, M., Sotgiu, S., & Rosati, G. (2002). The worldwide prevalence
of multiple sclerosis. Clinical Neurology and Neurosurgery, 104(3),
182–191.

Rao, S. M., Leo, G. J., Bernardin, L., & Unverzagt, F. (1991). Cognitive
dysfunction in multiple sclerosis. I. Frequency, patterns, and predic-
tion. Neurology, 41(5), 685–691.

Rosati, G. (2001). The prevalence of multiple sclerosis in the world: An
update. Neurological Sciences, 22(2), 117–139.

Saadatnia, M., Etemadifar, M., & Maghzi, A. H. (2007). Multiple sclero-
sis in Isfahan, Iran. International Review of Neurobiology, 79, 357–
375. https://doi.org/10.1016/s0074-7742(07)79016-5

Schiess, N., Huether, K., Fatafta, T., Fitzgerald, K. C., Calabresi, P. A.,
Blair, I., ... Szolics, M. (2016). How global MS prevalence is chang-
ing: A retrospective chart review in the United Arab Emirates.
Multiple Sclerosis and Related Disorders, 9, 73–79. https://doi.
org/10.1016/j.msard.2016.07.005

Sharafaddinzadeh, N., Moghtaderi, A., Majdinasab, N., Dahmardeh,
M., Kashipazha, D., & Shalbafan, B. (2013). The influence of
ethnicity on the characteristics of multiple sclerosis: A local
population study between Persians and Arabs. Clinical
Neurology and Neurosurgery, 115(8), 1271–1275. https://doi.
org/10.1016/j.clineuro.2012.11.027

Simpson, S., Blizzard, L., Otahal, P., Van der Mei, I., & Taylor, B. (2011).
Latitude is significantly associated with the prevalence of multiple
sclerosis: A meta-analysis. Journal of Neurology, Neurosurgery and
Psychiatry, 82(10), 1132–1141.

Sjonnesen, K., Berzins, S., Fiest, K. M., AG, M. B., Metz, L. M.,
Thombs, B. D., & Patten, S. B. (2012). Evaluation of the 9-item
patient health questionnaire (PHQ-9) as an assessment instrument
for symptoms of depression in patients with multiple sclerosis.
Postgraduate Medicine, 124(5), 69–77. https://doi.org/10.3810/
pgm.2012.09.2595

Vanotti, S., Smerbeck, A., Benedict, R. H. B., & Caceres, F. (2016). A
new assessment tool for patients with multiple sclerosis from
Spanish-speaking countries: Validation of the brief international
cognitive assessment for MS (BICAMS) in Argentina. The
Clinical Neuropsychologist, 30(7), 1023–1031. https://doi.org/10.
1080/13854046.2016.1184317

Weinshenker, B. G. (1994). Natural history of multiple sclerosis. Annals
of Neurology: Official Journal of the American Neurological
Association and the Child Neurology Society, 36(S1), S6–S11.

Weinshenker, B. G., Bass, B., Rice, G. P., Noseworthy, J., Carriere, W.,
Baskerville, J., & Ebers, G. C. (1989). The natural history of multi-
ple sclerosis: A geographically based study. I. Clinical course and
disability. Brain, 112(Pt 1), 133–146.

Whiting, P., Savović, J., Higgins, J. P., Caldwell, D. M., Reeves, B. C.,
Shea, B., ... Churchill, R. (2016). ROBIS: A new tool to assess risk
of bias in systematic reviews was developed. Journal of Clinical
Epidemiology, 69, 225–234.

Whiting, P. F., Rutjes, A. W., Westwood, M. E., Mallett, S., Deeks, J. J.,
Reitsma, J. B., ... Bossuyt, P. M. (2011). QUADAS-2: A revised tool
for the quality assessment of diagnostic accuracy studies. Annals of
Internal Medicine, 155(8), 529–536.

Yamout, B., Barada, W., Tohme, R. A., Mehio-Sibai, A., Khalifeh, R., &
El-Hajj, T. (2008). Clinical characteristics of multiple sclerosis in
Lebanon. Journal of the Neurological Sciences, 270(1-2), 88–93.
https://doi.org/10.1016/j.jns.2008.02.009

Yamout, B., Hourani, R., Salti, H., Barada, W., El-Hajj, T., Al-Kutoubi,
A., ... Khalil-Hamdan, R. (2010). Bone marrow mesenchymal stem
cell transplantation in patients with multiple sclerosis: A pilot study.
Journal of Neuroimmunology, 227(1–2), 185–189.

Yamout, B., Issa, Z., Herlopian, A., El Bejjani, M., Khalifa, A., Ghadieh,
A., & Habib, R. (2013). Predictors of quality of life among multiple
sclerosis patients: A comprehensive analysis. European Journal of
Neurology, 20(5), 756–764.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Neuropsychol Rev (2019) 29:259–269 269

https://doi.org/10.1016/j.jns.2014.06.051
https://doi.org/10.1016/j.jns.2014.06.051
https://doi.org/10.1016/s0074-7742(07)79016-5
https://doi.org/10.1016/j.msard.2016.07.005
https://doi.org/10.1016/j.msard.2016.07.005
https://doi.org/10.1016/j.clineuro.2012.11.027
https://doi.org/10.1016/j.clineuro.2012.11.027
https://doi.org/10.3810/pgm.2012.09.2595
https://doi.org/10.3810/pgm.2012.09.2595
https://doi.org/10.1080/13854046.2016.1184317
https://doi.org/10.1080/13854046.2016.1184317
https://doi.org/10.1016/j.jns.2008.02.009

	Cognitive Assessment of Individuals with Multiple Sclerosis in the Arab World: a Systematic Review
	Abstract
	Method
	Eligibility Criteria
	Search Strategy and Sources
	Study Selection
	Data Extraction and Summary Measures
	Risk of Bias

	Results
	Study Selection
	Study Characteristics
	Risk of Bias
	Objective Cognitive Measures
	Translation and Adaptation
	Self-Report Measures

	Discussion
	Limitations
	Conclusion

	References


