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Abstract

Background/Objectives: Accurate assessment of dietary behaviors is essential for un-
derstanding their impact on health and guiding nutritional policies. Given the escalating
prevalence of noncommunicable diseases in the MENA region, the availability of cultur-
ally adapted and psychometrically validated Arabic-language instruments is essential
for accurate health assessment. This systematic review aims to identify and evaluate
studies that have translated, adapted, or validated dietary behavior measurement in-
struments into Arabic. Methods: Following the PRISMA guidelines and registered in
PROSPERO (CRD420251157552), a search was conducted in PubMed, Scopus, and Web
of Science. Studies including the validation, translation, or adaptation of instruments
into Arabic among Arabic-speaking populations were included. Methodological quality
was assessed using the COSMIN checklist. Results: Thirty-two studies were included,
published between 2006 and 2025, primarily in Lebanon (n = 14) and Saudi Arabia (1 = 6).
The instruments measured various concepts: dietary intake, diet quality, eating disor-
ders, etc. While internal consistency and structural validity were frequently assessed
with adequate methodological quality, content validity, measurement error, and respon-
siveness were either under-reported or failed to meet COSMIN standards. Conclusions:
Despite an increasing volume of publications, the methodological quality of Arabic
instrument validation remains heterogeneous, with significant gaps in the assessment of
longitudinal properties. Efforts are needed to improve the rigor of adaptation processes
and to evaluate key properties such as responsiveness in order to ensure reliable tools
for research and clinical practice in the MENA region.
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1. Introduction

While diet is fundamentally defined by individual consumption, the specific parame-
ters of a “healthy diet” are context-dependent, shaped by cultural and economic factors.
Although undernutrition continues to be a major issue in some regions, the increasing
availability of processed foods and unhealthy dietary choices has led to a growing burden
of noncommunicable diseases associated with poor nutritional practices [1,2].

Accurately understanding and anticipating the burden of chronic diseases linked to
dietary behavior carries important implications for public health planning and interven-
tion. In fact, according to the World Health Organization (WHO), reducing the intake of
salt, sugars, saturated fats, and industrially produced trans-fats is essential for a healthy
diet, which in turn helps protect against numerous noncommunicable diseases, including
diabetes and cancer [3].

As a result, an unhealthy diet represents a major risk factor for numerous chronic
diseases, including cardiovascular diseases, cancer, diabetes, and other obesity-related con-
ditions. The Middle East and North Africa (MENA) region faces a high and rising burden of
obesity and noncommunicable diseases, driven in part by shifts toward Westernized dietary
patterns [4]. Reliable assessment of dietary behaviors is therefore essential for designing
effective prevention and early intervention strategies [5,6]. However, a critical method-
ological gap remains: the scarcity of culturally adapted and psychometrically validated
Arabic-language instruments for measuring dietary behaviors in MENA populations.

Accurate assessment of dietary intake is essential for understanding the effects of
diet on human health and disease, as well as for informing nutrition policies and the
development of dietary recommendations for individuals, groups, and communities [7].

Although numerous diet-related questionnaires and assessment scales have been
developed and are widely used at the international level, including well-known tools
such as Food Frequency Questionnaires (FFQs) and 24 h dietary recalls (24HRs), there
remains a significant shortage of instruments that are both valid and reliable for accurately
assessing dietary behaviors in Arabic-speaking populations. This methodological scarcity
hinders the collection of harmonized, culturally nuanced dietary data, thereby limiting
cross-study comparability and evidence-based practice. Consequently, researchers targeting
Arabic-speaking populations frequently adapt existing instruments; however, a rigorous
validation process is essential to maintain the original measurement properties within a
new cultural context [6,8,9].

Currently, there is a notable lack of a comprehensive synthesis of the existing evidence
regarding both the availability and the quality of measurement instruments that have been
culturally adapted for use in Arabic-speaking populations. This gap in the literature may
contribute to the continued use of tools that have not undergone rigorous validation or
reliability testing, which in turn can result in inaccurate data collection, reduced compa-
rability of findings across different studies, and ultimately less effective assessment and
intervention in both clinical practice and research contexts. Given the growing importance
of accurately assessing dietary behaviors to inform public health policies and interventions,
addressing this gap is particularly critical.

Therefore, in response to this need, our systematic review objective is to identify,
evaluate, and synthesize all studies that have undertaken the translation, cultural adap-
tation, and/or validation of Arabic-language instruments designed to measure dietary
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behaviors in Arab countries, with the aim of providing a clear overview of the current
state of available tools and their psychometric properties, thereby guiding researchers and
practitioners toward the use of more valid and reliable measures in this context.

2. Materials and Methods
2.1. Protocol and Registration

At the time of protocol submission to PROSPERO (PROSPERO 2026 CRD420251157552)
on 25 February 2026, a search of the registry confirmed that no systematic reviews with
identical objectives had been previously registered. We note that the review process began
in August 2025. We registered this systematic review protocol in PROSPERO. This review
adheres to the 2020 Preferred Reporting Items for Systematic Reviews (PRISMA) guidelines
(Supplementary Materials).

This systematic review was guided by a research question structured according to the
PICO(S) framework:

e  Population (P): Arabic-speaking participants from Arab countries in the MENA region
(general population, community settings, or specific healthy groups).

e Intervention/instrument (I): Any instrument (scale, questionnaire, survey, or tool)
measuring dietary behavior, eating behavior, or food habits that has been translated,
cross-culturally adapted, and/or psychometrically validated into Arabic.

e  Comparator (C): Not applicable for the primary descriptive synthesis; however, for hy-
pothesis testing of construct validity, comparisons with the original language version
or other validated instruments were considered when reported.

e  Outcome (O): Psychometric properties (internal consistency, reliability, structural
validity, construct validity, criterion validity, responsiveness, floor/ceiling effects, and
acceptability) and the quality of translation/cultural adaptation procedures.

e Study design (S): Cross-sectional validation studies, or studies reporting transla-
tion/cultural adaptation procedures.

The formal research question therefore is as follows: What is the quality of translation,
cross-cultural adaptation, and psychometric validation of Arabic-language instruments
measuring dietary behavior (excluding nutritional knowledge, attitudes, beliefs, or bio-
chemical status) among Arabic-speaking populations in the MENA region?

2.2. Eligibility Criteria
2.2.1. Inclusion Criteria
Studies were included if they met the following criteria:

e Population: Arabic-speaking participants from Arab countries in any MENA region
country, general population, community setting, or specific healthy groups.

e Instrument: Instruments measuring any facet of dietary behavior, eating behavior, or
food habits that have been translated, cross-culturally adapted, or validated in Arabic.

e  Type of study: methodological, cross-sectional, or validation studies, including trans-
lation/cultural adaptation procedures.

e Language of publication: While no initial language restrictions were applied to the
search, only records featuring an English abstract were eligible for full-text assessment.

e  Type of publication: Full-text articles.

2.2.2. Exclusion Criteria
We excluded the following:

e  Studies using dietary behavior tools that had not been cross-cultural adapted or
validated in Arabic.
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e  Studies not conducted in an Arab country or with an Arab population.

e Instruments measuring only nutritional knowledge, food safety, attitudes/beliefs
without behavior, or purely biochemical nutritional status.

e  Systematic reviews, commentaries, editorials, opinion pieces, or conference abstracts.

e  Studies that only use an Arabic instrument without reporting on any of its translation,
adaptation, or validation properties.

2.3. Information Sources and Search Strategy

We conducted, on 16 August 2025, an exhaustive search for full-text articles in
databases, namely in PubMed, Scopus, and in Web of sciences, without any date restrictions.
We used the keywords and combined MeSH terms such as the following;:

PubMed/MEDLINE: ((“Validation Studies as Topic”[MeSH] OR “Psychometrics”[MeSH]
OR “Cross-Cultural Comparison”[MeSH] OR “Translating”[MeSH] OR (validat*[tiab] OR
reliab*[tiab] OR psychometr*[tiab] OR “cross-cultural”[tiab] OR adaptat*[tiab] OR trans-
lat*[tiab])) AND (“Feeding Behavior”[MeSH] OR “Eating”[MeSH] OR “Diet”[MeSH] OR
“Nutrition Assessment”’[MeSH] OR (“dietary behavior”[tiab] OR “eating behavior”[tiab]
OR “food habit*”[tiab] OR “dietary habit*”[tiab] OR “nutritional habit*”[tiab] OR “dietary
intake”[tiab] OR “food consumption”[tiab])) AND ((“Arabic version”[tiab] OR “Arabic transla-
tion”[tiab] OR “in Arabic”[tiab] OR “Arabic adaptation”[tiab]) OR ((“scale”[tiab] OR “question-
naire”[tiab] OR “survey”[tiab] OR “instrument”[tiab] OR “test”[tiab]) AND “Arabic”[tiab]))
AND (Afghanistan[ad] OR Bahrain[ad] OR Djibouti[ad] OR Egypt[ad] OR Iran[ad] OR
Irag[ad] OR Jordan[ad] OR Kuwait[ad] OR Lebanon[ad] OR Libya[ad] OR Morocco[ad] OR
Oman[ad] OR Pakistan[ad] OR Qatar[ad] OR “Saudi Arabia”[ad] OR Somalia[ad] OR Su-
dan[ad] OR Syria[ad] OR Tunisia[ad] OR “United Arab Emirates”[ad] OR Yemen[ad] OR
Palestine[ad] OR Algeria[ad] OR “Middle East”[ad] OR “North Africa”[ad])).

Scopus: TITLE-ABS-KEY ((“dietary behavio*” OR “eating behavio*” OR “food habit*”
OR “dietary habit*” OR “nutritional habit*” OR “food intake” OR “dietary intake” OR
“nutritional intake” OR “diet quality” OR “food consumption” OR “eating pattern*” OR
“dietary pattern*”) AND (validat* OR psychometric* OR reliab* OR “cross-cultural” OR
adaptat* OR translat* OR “factor analysis” OR “cronbach’s alpha” OR “internal consistency”
OR “test-retest”) AND (“Arabic version” OR “Arabic translation” OR “Arabic adaptation”
OR “in Arabic” OR “Arabic scale” OR “Arabic questionnaire” OR “Arabic instrument” OR
“Arabic validation”) AND (scale OR questionnaire OR survey OR instrument OR tool OR
measure OR INDEX OR inventory OR assessment OR test) AND (Afghanistan OR Bahrain
OR Djibouti OR Egypt OR Iran OR Iraq OR Jordan OR Kuwait OR Lebanon OR Libya
OR Morocco OR Oman OR Pakistan OR Qatar OR “Saudi Arabia” OR Somalia OR Sudan
OR Syria OR Tunisia OR “United Arab Emirates” OR Yemen OR Palestine OR Algeria OR
“Middle East” OR “North Africa” OR “Arab world” OR “MENA” OR “GCC")).

Web of Science: TS = ((scale OR questionnaire OR tool OR “assessment instrument” OR
measure OR index OR inventory OR test) AND (“dietary behavior” OR “eating behavior”
OR “food habits” OR “nutritional intake” OR “dietary intake” OR “food consumption”)
AND (validation OR psychometric OR reliability OR validity OR “cross-cultural” OR
adaptation OR translation) AND (“Arabic version” OR “Arabic translation” OR “in Arabic”
OR “Arabic adaptation”) AND (Morocco OR Algeria OR Tunisia OR Egypt OR Jordan OR
Lebanon OR Qatar OR Kuwait OR Oman OR Bahrain OR Iraq OR Syria OR Yemen OR
Libya OR Sudan OR Palestine OR “Saudi Arabia” OR “United Arab Emirates” OR “North
Africa” OR “Middle East”)).

In addition to the systematic search across electronic databases (PubMed, Scopus, and
Web of Science), a complementary manual search was performed using Google Scholar
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and by screening the reference lists of the included studies. This process identified two
additional articles that met the inclusion criteria.

2.4. Steps for Selection

Two reviewers independently screened the titles and then abstracts of identified
records for inclusion in the review. The full text of all records passing the title and abstract
screening was retrieved. Two reviewers independently confirmed final eligibility. Discrep-
ancies during the screening and full-text review phases were resolved through consensus
or consultation with a third senior researcher. Figure 1 presents the PRISMA flowchart.

Identification of studies via databases and registers

] [ Identification of studies via other methods ]

Records identified from:
PubMed Database (n = 72)
Scopus Database (n = 38)
WOS Database (n = 11)
Total articles (n = 121)

Records removed before

screening: : . |
> Duplicate records removed Recxds o entlﬁe_d from:
(n=29) lebsites (n = 2)

I

Records screened

Records excluded

(n=92)
|

Reports sought for retrieval

(n = 46)
|

Reports assessed for eligibility
(n=46)

A4

(n=46)
.| Reports not retrieved Reports sought for retrieval | Reports not retrieved
"l n=0) (n=2) Tl (n=0)
Reports assessed for eligibility
Reports excluded: (n=2)
Not a validation study (n = 3) Reports excluded:
Wrong concept (n = 13) Total reports excluded (n = 0)
Total reports excluded (n = 16)

=3

Studies included in review
(n=32)

Reports of included studies
(n=32)

Figure 1. PRISMA flow diagram of study selection.

2.5. Data Extraction

Two reviewers extracted study details about the name of the instrument, the construct
measured, the number of items and subscales, the country in which the validation was
conducted, the original language of the tool, the target population, the sample size and
the demographic characteristics of the participants (mean age, and percentage of men),
the translation and cultural adaptation process, and the psychometric properties assessed
(internal consistency, test-retest reliability, structural validity, construct validity, criterion
validity, responsiveness, etc.). Information on the acceptability of the instrument and
floor/ceiling effects were also collected when available. The extraction was performed
independently by two evaluators.

Data extraction was performed in Microsoft Office Excel using a standardized data
extraction form.

2.6. Quality Assessment

The methodological quality of each of the included studies was assessed in accordance
with the COSMIN (COnsensus-based Standards for the selection of health Measurement
Instruments) Risk of Bias checklist recommendations [10]. For each study, the various
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methodological domains of the COSMIN Risk of Bias checklist were examined, including
the following:

PROM development,

Content validity,

Structural validity,

Internal consistency,

Cross-cultural validity /measurement invariance,
Reliability,

Measurement error,

Criterion validity,

Hypotheses testing for construct validity,

Responsiveness.

Each domain was evaluated using the scoring system recommended by COSMIN,
classifying the quality of the methodology as “very good”, “adequate”, “doubtful”, “inade-
quate”, or “not applicable”.

The COSMIN Risk of Bias ratings are color-coded: very good (green), adequate
(orange), doubtful (yellow), inadequate (red), and not applicable (white).

After this first stage dedicated to methodological quality, a second evaluation was
carried out to assess the quality of the psychometric properties reported for each instrument.

In accordance with the COSMIN criteria for good measurement properties [11], each
property was classified as follows:

e  Satisfactory (+) when the results met the COSMIN criteria.

e Insufficient (—) when they did not meet the established standards.

e  Undetermined (?) when the information was missing, incomplete, or the methodology
used did not allow for a conclusion.

This dual approach, evaluating both the quality of the methodology and the quality
of the psychometric properties, provided a rigorous and comprehensive analysis of the
robustness of each measurement instrument validated in Arabic.

2.7. Ethical Considerations

This review focuses on published articles; therefore, ethical approval was not required.

3. Results
3.1. Study Selection

A total of 121 records were identified through database searching, including PubMed
(n = 72), Scopus (n = 38), and Web of Science (n = 11). Additionally, two records
were located through other sources. After removing duplicates, 94 records remained
for screening [12,13].

Based on title and abstract screening, 46 records were excluded, as they did not meet
the eligibility criteria. The remaining 48 full-text articles were assessed for eligibility.
During this phase, 16 articles were excluded for a couple of reasons: three studies were not
validation studies, and 13 were excluded due to focusing on the wrong concept.

Ultimately, 32 articles focusing on the development, cross-cultural adaptation, or val-
idation of dietary behavior measurement scales in the Arabic language were included
in the systematic review. Figure 1 presents the PRISMA flow diagram of the study
selection process.
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3.2. Study Characteristics

Publication dates spanned from 2006 to 2025, with a marked acceleration in research
output; notably, 75% of the included studies were published after 2019. Geographically, the
studies were conducted across nine countries in the MENA region. Lebanon contributed
the highest number of studies (1 = 14), followed by Saudi Arabia (n = 6). The remaining
studies were distributed as follows: Kuwait (n = 2), Morocco (n = 2), Jordan (n = 2), Qatar
(n = 2), United Arab Emirates (UAE) (n = 2), Oman (n = 1), and Egypt (n = 1).

The sample sizes varied widely, ranging from 50 participants in a Saudi Arabian study
on sedentary behavior and dietary diet to 2312 schoolchildren in a Kuwaiti study on eating
disorders. The median sample size was 363 participants. The age of participants across
the included studies ranged from school-aged children (mean age ~10-11 years) to older
adults (>60 years). For studies targeting adult populations, the mean age predominantly
fell between 20 and 30 years, reflecting the high proportion of university student samples.

This review identified three primary types of methodological focus among the 32 articles:

e  Cross-cultural adaptation and validation: The vast majority of studies (1 = 23) fo-
cused on translating an existing instrument (mostly from English) and validating its
psychometric properties in an Arabic-speaking context.

e  Development: A smaller subset of studies (seven studies) involved the development
of new culture-specific instruments. For instance, the Food Frequency Questionnaires
(FFQs) developed for Qatar and the UAE were designed specifically to capture local
dietary habits rather than adapting Western tools.

e Translation/adaptation only: A few studies (two studies) focused primarily on the
linguistic translation and cultural adaptation process with preliminary testing, rather
than a full-scale psychometric validation.

Table 1 summarizes the characteristics of included studies.

3.3. Instrument Characteristics
A diverse range of constructs was measured by 32 instruments:

e Dietary intake (nine studies): Food Frequency Questionnaires (FFQs) were the most
common, with specific versions for athletes, the elderly, and children.

e Diet quality and patterns (five studies): Instruments included the Mediterranean Diet
Scale (MDS) and Mediterranean Diet Adherence Screener (MEDAS).

e Disordered eating (nine studies): A significant number of studies focused on Or-
thorexia Nervosa (ORTO-15, ORTO-R, TOS, and DOS). Other tools assessed Binge
Eating (BES), Night Eating, and general eating psychopathology (EDE-Q, EDE-QS).

e Behavioral and psychological factors (nine studies): Additional constructs included
Mindful Eating, Food—-Mood associations, and Parental Feeding Practices.

The target populations were categorized as follows:

e  General adults and university students: The most frequent population, including
adults in Lebanon, Saudi Arabia, Morocco, and Oman.

e  Children and adolescents: Seven studies focused specifically on these groups, val-
idating tools for schoolchildren and adolescents in Lebanon, Kuwait, Jordan, and
Saudi Arabia.

e  Clinical and special populations: Studies also targeted specific groups such as ath-
letes (Lebanon), pregnant women (Qatar), patients in cardiac rehabilitation (Saudi
Arabia), patients post-bariatric surgery (Saudi Arabia), and children with Cerebral
Palsy (Jordan).
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Table 1. General and psychometric characteristics of the included studies (1 = 32).
First Author, Instrument . . Age,y o Recruitment Target Language of Original Construct Number of Items Reference Key Reliability Lo L
Year, Country Name Study Design Sample Size (M -+ SD) Gender (Male %) Method Populati Administrati L Measured (Subscales) Standard Statistic Key Validity Statistic
Adapted ICC ranged from
El Kinany et al. N T Convenience Mean of three 0.69 (fat) to 0.84 Correlations between
B 00f Cross-sectional sample . . Usual dietary . (Vitamin A) for FFQ1 and 24HRs ranged
[l%:f],’r igz:’ Freq_uency validation study & BD£8Y 20 (University Al Wiemezem AwiE it intake ZB(E) 2 ﬂei';gﬁa::;ﬂl energy-adjusted from 0.24 (fiber) to 0.93
Questionnaire Hospital staff) q nutrient intakes (total MUFA)
(FFQ) (FFQ1 vs. FFQ2)
Mediterranean Convenience . .
Sammoud et al. . . . Adherence to the Correlation with
[12], 2023, Diet Adherence Clrf’ss'?e“‘f°“‘“1 160 285947 3.1 sample ' Adults Moroccan Arabic Spanish Mediterranean 14(1) MedQ-Sus K-R21=0851CC 40 Sus (rho = 0.49);
Morocco Screener validation study (non-medica (Darija) Diet (1-week) = 0.88 AUC = 0.74
(MEDAS) hospital staff) N
Fekih- Mindful Eatin: Online CFA fit indices
Romdhane et al. Behavior Scaleg Cross-sectional 359 2075+ 7.04 201 convenience Arabic-speaking Arabic (Modern it Mindful Eating 17 @) NR W =082 — 095 (CFI = 0.93); full metric
[15], 2023, (MEBS) validation study ) : . sample adults Standard Arabic) Behavior . : and scalar invariance by
Lebanon (snowball) sex
. . Significant association
Arabic-speaking 2 S
Aljehani et al. Mediterranean Cross-sectional Convenience cardiac patients Adherence to the Cardiac (;;mfﬂ?) g&fiﬁiig;::;g:s
[16], 2023, Saudi Diet Scale (MDS) validation stud 200 46.5+13.6 46.0 sample from a or those with Arabic German Mediterranean 13 (4) rehabilitation o =074 o V\;ilh
Arabia Y cardiology center cardiovascular Diet Pattern (CR) participation . . .
risk factors clinical /socioeconomic
variables
CFA: x2 = 429.09,
. CFI = 0.954,
Orthorexia ,

il beviron itk Teruel Orthorexia Cross-sectional Snowball Adolescents NEREE (01N DOS and o (OrNe) = 0.853 conl'{e]ﬁtsiﬁﬁs:/voiél)\éngOS
117], 2022, Scale (TOS) validation study £ 1o/ 10D 2 sampling (online) (15-18 years) Al Sipein el 1 iy @) ORTO-R scales o (HeOr) = 0.829 (= 0.715 OrNe, 0.754
Lebanon Orthorexia

(HeOr) HeOr) and ORTO-R
(r = —0.437 OrNe,
—0.305 HeOr)
CFA: x2 =233,
Convenience TOS, EAT-26, CFI=0.959,
ot sampling Young adults . perfectionism RMSEA = 0.081;
R;g;’;a{"e‘b“:l‘u[)f]' ORTO-R f;i“;;fgﬁ:‘:;‘;l 363 22,65 + 348 383 (universit (universit Arabic English %;Kﬁf 6(1) scales, anxiety, & =078 correlations with
’ Y students; online students) depression, TOS-OrNe (r = 0.51),
survey) self-esteem scales EAT-26 (r = 0.40),
depression (r = 0.41)
CFA (one-factor with
residual correlation):
q . TOS (Teruel
Diisseldorf gncybal Crimnetetig Onhore(xiear;:ale) X% =163.39, CFI=0970,
wagracablitl, G Gt Cisemtzaimal 555 16.66 + 1.01 243 S iG v Adtlargmms Arabic German it 10 (1) and ORTO-R (for =085 RMSEA =0.079;
2021, Lebanon (DOS) validation study online (15-18 years) (Orthorexia o nt correlations with
questionnaire Nervosa) C(\"a;]i?iri%;) TOS-OrNe (r = 0.715),
TOS-HeOr (r = 0.754),
ORTO-R (r = —0.383)
Instrument Consecutive Women's
: Breastfeeding nsrume recruitment from omen s Correlations with
Charafeddine Behavior validation study outpatient Pregnant women perceptions of LFAS-A (r = —0397)
et al. [20], 2020, . . (using secondary 354 293 +49 0 P . intending to Arabic English their 12(1) NR « =0.78 P v
Questionnaire J obstetric clinics of . BFK-A (r 161),
Lebanon data from a . breastfeed breastfeeding
(BBQ) ata from two tertiary care 3 IFI-A (r = —0.210)
clinical trial) centers behavior
Sedentary
Behavior
Questionnaire
(SBQ); Dietary Convenience
Alagil et al. [S], Habits Cross-sectional sampling via behi\e::rnggtary
2023, Saudi Qe il (et 50 417496 52 el e At et itam Arabic English itk Pl ) DS ETRCS NR NR NR
‘Arabia (adapted from and cultural (Twitter and (>30 years) aatiitisy Mobility: 3
SHARE); adaptation) WhatsApp) and a limitation
Preclinical research center
Mobility
Limitation
questionnaire
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Table 1. Cont.
First Author, Instrument . . Age,y o Recruitment Target Language of Original Construct Number of Items Reference Key Reliability Lo L
Year, Country Name Study Design Sample Size (M SD) Gender (Male %) Method Populati Administrati L Measured (Subscales) Standard Statistic Key Validity Statistic
Online
. . self-reported . Adherence to Correlations with
Arabic Eating survey Patients who dietary and %TWL (r = 0.12 to 0.14)
Alsehemi et al. Behavior after Cross-sectional distributed via underwent lifest leyrecom— ;n 4% WI:M. =0 1’8)
[21], 2023, Saudi Bariatric Surgery validation stud 390 36.82 +9.67 43.8 social media metabolic and Arabic English medelions 10 (4) NR o =0.851 EIZA i.ndicatied. :
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Table 1. Cont.
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Instrument complexity varied by construct: Item counts ranged from brief 7-to-
10-item screening tools, such as the MEDAS, to comprehensive FFQs containing up to
160 items. Most behavioral scales, like Orthorexia or Body Image, contained between
10 and 28 items. Dimensionality: Several scales were validated as single-factor structures,
particularly short screening tools (e.g., ORTO-R in some analyses). Meanwhile, complex
constructs were often represented by multi-factorial models. For example, the Teruel
Orthorexia Scale (TOS) typically exhibited a 2-factor structure (Healthy Orthorexia vs.
Orthorexia Nervosa). Similarly, the Eating Disorders Examination Questionnaire (EDE-Q)
and Mindful Eating Behavior Scale presented with three or four subscales covering distinct
behavioral aspects (e.g., restraint, eating concern, and shape concern). Table 1 summarizes
the instrument characteristics.

3.4. Psychometric Properties

Table 1 also presents the psychometric properties of the included instruments. The
selected studies used various statistical methods to assess the reliability and validity of
the Arabic versions of these instruments. The reporting of psychometric indicators varied
depending on the nature of the instrument. Reliability was most frequently assessed
through internal consistency and temporal stability. Internal consistency was frequently
assessed, with most studies (n = 21) utilizing Cronbach’s alpha (x), which generally ranged
from 0.70 to 0.94, indicating acceptable-to-excellent reliability. For instance, the Binge Eating
Scale (BES) validations in Saudi Arabia and Lebanon reported high internal consistency
(e = 0.88 and higher). Several recent studies, like the Saudi validation of the BES, also
reported McDonald’s Omega (w), a more robust estimate of reliability, which yielded
comparable high values (w = 0.88). Stability over time was assessed in a subset of studies
using the Intraclass Correlation Coefficient (ICC). This was particularly prominent in the
validation of Food Frequency Questionnaires (FFQs), such as the Moroccan study, which
reported ICCs ranging from 0.69 to 0.84 for energy-adjusted nutrient intakes, indicating
good reproducibility.

Construct validity was primarily established through factor analysis, differentiating
between exploratory and confirmatory approaches. Exploratory factor analysis (EFA)
was commonly used when the factor structure of the Arabic version was unknown or
expected to differ from the original. Studies typically reported the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy and Bartlett’s test of sphericity to justify the analysis.
Confirmatory factor analysis (CFA) was also widely used to verify the original factor
structures. Studies reported various goodness-of-fit indices, including the Comparative
Fit Index (CFI), the Goodness of Fit Index (GFI), and the Root Mean Square Error of
Approximation (RMSEA). For example, the Saudi BES study reported a CFI of 0.904 and
an RMSEA of 0.073, suggesting an acceptable model fit. Similarly, validation studies
for the Orthorexia scales (ORTO-R and TOS) utilized CFA to confirm theoretical models
(e.g., bi-dimensional structures).

3.5. Methodological Quality Assessment (COSMIN Risk of Bias)

The methodological quality of the included studies was appraised using the COS-
MIN Risk of Bias tool [10]. The analysis reveals heterogeneity in quality, varying by the
psychometric properties evaluated and the type of instrument.

Structural validity and internal consistency: The internal structure of the instruments
represented the highest-rated methodological domain.

Internal consistency: The majority of studies received a “very good” quality rating
for this domain, including validations for the MEDAS, MEBS, MDS-A, TOS, ORTO-R,
and BES. This indicates that reliability analyses (such as Cronbach’s alpha or Omega)
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were reported rigorously. Only a few studies, such as the NEQ validation, were rated as
being “inadequate”.

Structural validity: The quality of factor structure evaluation was predominantly
judged as “adequate” or “very good” (e.g., TOS, ORTO-R, ACAFSS, and EAT-26). However,
some studies exhibited “doubtful” or “inadequate” quality (e.g., NEQ or the adolescent
scale), often due to limitations in sample size relative to the number of items or the use of
less robust factor analysis methods.

Content and cross-cultural validity: Content validity assessment emerged as a weak-
ness in several studies, while cross-cultural adaptation showed variable results. Content
validity: A significant number of studies received a “doubtful” rating, notably for the
GALEN-FFQ, MEBS, ORTO-15, FMQ, and BES. This rating frequently reflects a lack of
detail regarding the involvement of the target population during the item development
or adaptation phase (e.g., qualitative or cognitive interviews). Conversely, studies such
as those for the DHQ, EBBS, and ACAFSS were distinguished by “very good” quality.
Cross-cultural validity: The methodological quality of cultural adaptation was rated as
“Very Good” for instruments like the DHQ, EBBS, and A-PNAS, but remained “adequate”
or not applicable (NA) for a large portion (87,5%) of the other works.

Reliability and criterion validity: These properties primarily concerned Food Fre-
quency Questionnaires (FFQs) and specific scales. Test-retest reliability: When assessed
(primarily for FFQs), the methodology was judged as “adequate” (e.g., GA?LEN-FFQ and
MEDAS) or “very good” (DHQ II and A-PNAS).

Criterion validity: For instruments compared to a gold standard (such as 24 h re-
calls for FFQs), quality varied from “doubtful” (GALEN-FFQ and MEDAS) to “very
good” (ACAFSS).

Hypothesis testing: Used for convergent validity, this domain generally received an
“adequate” rating for most psychometric scales (MDS-A, TOS, ORTO-R, and BES).

Finally, measurement error was not evaluated in most included studies (87.5%). Mean-
while, responsiveness was not evaluated in any of the included studies (n = 0). Table 2 sum-
marizes methodological quality assessment using COSMIN Risk of Bias of included studies.

3.6. Psychometric Properties Assessment

The psychometric properties assessment is detailed in Table 3. The evaluation of
measurement properties for the 32 included instruments reveals a clear dichotomy in psy-
chometric quality. Internal consistency and structural validity were the strongest properties,
with approximately half of the instruments demonstrating sufficient evidence (+) for their
factor structure and reliability. Cross-cultural validity was also frequently supported, indi-
cating successful adaptation processes for the majority of the tools. However, significant
gaps remain. Reliability (test-retest) yielded mixed results; while generally sufficient for
Food Frequency Questionnaires, it was often found insufficient or not reported for behav-
ioral scales. Notably, content validity was unreported for a large proportion of studies,
suggesting a lack of qualitative validation. Furthermore, responsiveness and measurement
error were almost universally absent (NA) across the entire sample, highlighting a criti-
cal lack of longitudinal evidence to support the use of these instruments for monitoring
changes over time.

https://doi.org/10.3390/nu18142343


https://doi.org/10.3390/nu18142343

14 of 22

Nutrients 2026, 18, 2343

Table 2. Methodological quality assessment of included studies (COSMIN Risk of Bias).

Content Structural Internal Cross-Cultural Test-Retest Measurement Hypothesis Criterion Responsiveness
Validity Reliability Error Testing Validity P

Instrument Name Development Validity Validity Consistency

GAZLEN-FFQ [14]
MEDAS [12]
MEBS [15]
MDS-A [16]
TOS [17]
ORTO-R [18]
DOS [19]
BBQ [20]
DHQ [8]
EBBS [21]
AEBQ [22]
FFQ [23]
FMQ [24]
ORTO-15 [25]
FFQ [26]
Block FFQ [27]
DHQ I [13]
A-PNAS [28]
DHQ II [29]
ACAFSS [30]
SHEI [31]
NEQ [32]
CFPQ [33]
Adolescents EB
Scale [34] ©
HBSC [35]
BES [36]
EDE-QS-P [37]
ORTO-R [38]
BES [39]
EAT-26 [40]
PEBS [41]
EDE-Q [42]

Very good; © adequate; ¢ doubtful; © inadequate; ) not applied.
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Table 3. Summary of measurement properties frequencies (1 =32).

Measurement Property Sufficient (+) Insufficient (—) Indeterminate (1) Not Reported (NA)
Content Validity 10 4 0 18
Structural Validity 15 3 3 11
Internal Consistency 16 3 4 9
Cross-Cultural Validity 15 4 4 9
Reliability (Test-Retest) 14 13 1 4
Measurement Error 0 0 0 32
Hypothesis Testing 15 2 3 12
Criterion Validity 7 0 0 25
Responsiveness 0 0 0 32

4. Discussion

The objective of this systematic review was to map and systematically evaluate all
studies involving the translation, cultural adaptation, and/or validation of Arabic-language
instruments measuring dietary behaviors in the Arab countries of the Middle East and
North Africa (MENA) region. The 32 included studies presented instruments covering
a wide range of concepts, notably diet adherence, dietary intake and nutritional quality,
eating behaviors, and eating disorders, as well as context-specific behaviors such as child
feeding practices, breastfeeding behavior, dietary behaviors during pregnancy, and eating
after bariatric surgery. A notable 75% of included studies were published post-2019,
reflecting a burgeoning research interest in dietary assessment and eating behaviors within
the MENA region.

While research output in the region is accelerating, this quantitative growth is not
matched by methodological rigor. Our evaluation highlights a stark reality: only 30% of the
psychometric evaluations met the threshold for “adequate” or “very good” quality. Most
critically, the fundamental ability of these instruments to detect responsiveness to change
was entirely unaddressed across all 32 included studies. Furthermore, measurement error
was neglected in 87.5% of the literature. These systemic omissions are not merely technical
oversights; they signify that nearly all currently available Arabic dietary tools are incapable
of reliably monitoring the success of nutritional interventions or public health policies.

Methodologically, one of the most striking findings of this review is the low quality
of the instrument development processes and their cross-cultural adaptations. The vast
majority (>85%) of the studies received an “indeterminate” (NA) or “doubtful” rating
for development validity. This was primarily due to insufficient reporting of translation
procedures, a lack of expert panel involvement, and the absence of cognitive interviews or
pilot testing with the target population prior to psychometric testing.

Content validity, considered the most critical measurement property by COSMIN, was
assessed in 87.5% of the studies (n = 28) and was frequently judged as methodologically
doubtful or inadequate. It should be noted that the 87.5% refers to the methodological
quality assessment of content validity (COSMIN Risk of Bias). By contrast, it evaluates the
measurement property result according to the COSMIN criteria for good measurement
properties; the 56.25% “not reported” indicates that these studies did not provide sufficient
data to judge the sufficiency of content validity. When evaluated, the quality was often
compromised by limited end-user involvement and insufficient exploration of cultural
relevance during the development or adaptation phases. This deficiency suggests that many
current instruments may lack ecological validity, potentially failing to encapsulate dietary
behaviors as they are conceptualized and experienced within MENA-specific cultural
frameworks [43,44].
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Structural validity and internal consistency were more frequently evaluated (72% and
78%, respectively), yet the results remained inconsistent. Although approximately half of
the included studies (50% for structural validity and 68% for internal consistency) demon-
strated adequate properties, a significant portion relied on exploratory factor analysis alone,
without confirmatory factor analysis, and utilized small sample sizes that did not meet
COSMIN recommendations [10]. Furthermore, Cronbach’s alpha was often reported as the
sole indicator of reliability, despite its known limitations when the dimensionality of the
scale is uncertain.

Criterion validity, although rarely evaluated (25%), was consistently judged as ade-
quate (nearly all of assessed studies) when reported. This could reflect a selective pub-
lication bias, where only favorable results are published, or the use of well-established
reference methods (such as 24 h recalls) in this limited subset of studies. Nevertheless,
relying solely on criterion validity is insufficient, as it does not compensate for poor content
validity or unreliable measurement properties.

Test-retest reliability was evaluated in some of the studies (31%, n = 10) and was
judged as adequate in all of the accessed studies. Even more concerning is the nearly
complete absence (87.5%) of measurement error assessment across all included studies.
Measurement error is essential for interpreting change scores and determining minimal
important differences, particularly in intervention and longitudinal studies [45].

Responsiveness, defined as the ability of an instrument to detect meaningful changes
over time, was not evaluated in all studies (100%). This gap seriously limits the util-
ity of the instruments identified in this review for assessing nutritional interventions or
policy-related changes in the MENA region. Similar inadequacies have been reported in
systematic reviews of patient-reported outcome measures in other health fields, suggesting
a generalized lack of methodological rigor rather than an isolated issue [46].

The methodological limitations observed in this review must be interpreted with
caution due to the unique sociocultural dynamics of the MENA region. Dietary practices
in this context are deeply shaped by religious and economic factors—such as communal
eating, fasting periods like Ramadan, and traditional food habits—which may not be fully
reflected in instruments originally developed in Western contexts [47]. Furthermore, the
linguistic diversity of the region, which includes significant distinctions between Modern
Standard Arabic and local dialects (e.g., Moroccan, Lebanese, or Saudi dialects), poses
substantial challenges for the direct transfer of psychometric tools. The majority of the
instruments included in this review were adaptations of tools originally developed in
non-Arabic contexts (predominantly in English), and insufficient attention may have been
paid to these cultural and linguistic nuances. This is evidenced by the finding that cross-
cultural validity was either not reported or doubtful in over half of the studies (72%, n = 23).
Consequently, certain items may lack relevance or be interpreted differently by respondents,
potentially compromising the instrument’s accuracy. This risk is further underscored by
the fact that content validity—the primary indicator of an instrument’s relevance—was
absent or insufficient in 53% (n = 17) of the reviewed instruments, suggesting a critical gap
in ensuring these tools are truly fit for the MENA population. Worryingly, only seven out
of the 32 included studies explicitly reported whether they used Modern Standard Arabic
(MSA) or a local dialect. The remaining studies simply referred to “Arabic” without further
specification. This lack of transparency severely limits the ability to judge cross-cultural
transferability. An instrument validated in Lebanese dialect cannot be assumed valid for a
Moroccan population without additional linguistic and psychometric testing.

Our findings are consistent with previous systematic reviews conducted in non-Arabic
contexts, which have also reported inadequate assessment of measurement error and re-
sponsiveness in dietary and behavioral instruments [48,49]. A review of eating behavior
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measures in Europe found that development validity and content validity were frequently
inadequate or doubtful, and responsiveness was nearly always absent [50]. However,
European validation studies more consistently reported structural validity using confirma-
tory factor analysis and larger sample sizes, whereas MENA studies more often relied on
exploratory factor analysis alone. These disparities cannot be attributed solely to reporting
omissions. Structural and systemic factors play a major role: research infrastructure in many
MENA countries lacks dedicated psychometric support, advanced statistical software, or
training in COSMIN guidelines; funding disproportionately favors epidemiological surveil-
lance over methodological studies, leading to underfunded validation projects with small
convenience samples (median 363 participants in this review); academic incentive structures
prioritize publication quantity over rigor, making rapid adaptation of existing instruments
more attractive than full COSMIN-compliant validation; the absence of validated Arabic
versions of gold-standard reference instruments hampers criterion validity assessment;
and limited multicenter collaborations perpetuate validation in single countries or dialects
without testing measurement invariance across the Arab world. Addressing these systemic
issues will require coordinated efforts from funders, journal editors, academic institutions,
and regional research networks. Nevertheless, reporting omissions remain a concern: in
this review, 78% of studies lacked a formal assessment of development validity, while
content validity was entirely absent for 12% of the evaluated instruments.

Methodological disparities: In contrast to international validation studies that in-
creasingly utilize confirmatory factor analysis and large multicentric samples, a significant
number of MENA studies relied on smaller, monocentric samples (with a median sam-
ple size of 363 participants) and less rigorous validation strategies. These differences
likely reflect disparities in research infrastructure, training in psychometrics, and access to
methodological expertise, rather than a lack of scientific interest.

The findings of this review have important implications for researchers, clinicians,
and policymakers in the MENA region. The widespread use of insufficiently validated
instruments can lead to biased estimates of eating behaviors, misclassification of eating
disorders, and erroneous conclusions about associations between diet and health outcomes.
This is particularly problematic in a region facing a double burden of malnutrition and
noncommunicable diseases [51].

Based on the methodological quality and the sufficiency of measurement properties,
the following instruments are recommended per construct category, with the caveat that
no instrument has been tested for responsiveness and very few have evaluated measure-
ment error:

e  Dietary intake: The Moroccan FFQ [14] has the strongest evidence (very good internal
consistency and test-retest reliability; adequate criterion validity). The Qatari [29] and
Lebanese older-adult FFQs [26] are acceptable, but with lower structural validity. No
FFQ is recommended for children.

e  Diet quality/Mediterranean diet adherence: The Arabic MDS [16] is more robust than
the MEDAS [12], with very good structural validity and internal consistency.

e Disordered eating—adolescents: The TOS [17] is recommended for orthorexia (very
good internal consistency and structural validity). The BES [36,39] is acceptable for
binge eating, but with caution.

e Disordered eating—adults: For multi-country studies, the EDE-Q [42] is preferred
due to cross-cultural validity. For adult orthorexia, the ORTO-R [18,38] is acceptable
despite doubtful content validity.

e  Mindful eating: Only the MEBS [15] exists; suitable for exploratory research only, not
clinical decisions. Further qualitative validation is urgently needed.
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e Parental feeding practices: The Arabic CFPQ [33] is adequate for cross-sectional
studies, but not for longitudinal interventions.

e  Other constructs (pregnancy and post-bariatric surgery): Promising, but require further
validation.

This review has several strengths, including a comprehensive search strategy, adher-
ence to PRISMA guidelines, and use of the COSMIN framework for assessing methodologi-
cal quality. To our knowledge, this is the first systematic review focusing specifically on
Arabic-language eating behavior measurement instruments in the MENA region.

However, certain limitations must be acknowledged. First, this review was limited to
published studies, which may introduce publication bias; while we performed a compre-
hensive search of three major databases, we did not search the grey literature (e.g., theses,
conference abstracts, and unpublished reports), which may contain validation studies with
null or negative findings. This is particularly relevant for criterion validity, which was
reported in only seven studies and was rated “adequate” in all of them. Such a pattern
raises concern that studies showing poor criterion validity may not have been published, or
that non-significant results were selectively omitted from published reports. Many journals
preferentially accept validation studies that demonstrate good psychometric properties,
potentially inflating the apparent quality of instruments. To mitigate this bias in the future,
we encourage researchers to pre-register their validation protocols and to report all psycho-
metric results, regardless of whether they meet a priori thresholds. Until such practices
become routine, systematic reviews of measurement properties should interpret the fre-
quency of “adequate” ratings with caution. Second, the heterogeneity of study designs and
reports limited the possibility of quantitative synthesis. Finally, incomplete reporting in
several studies made it difficult to fully assess certain psychometric properties, potentially
leading to conservative quality assessments. Finally, A further practical consideration
concerns intellectual property. Several instruments (e.g., EAT-26 and EDE-Q) are copy-
righted; however, most copyright holders permit non-commercial academic use without
fees. However, commercial use or inclusion in paid digital platforms requires explicit
licensing agreements. For researchers in the MENA region with limited administrative
or legal support, navigating these requirements can be challenging. We recommend that
investigators always verify terms of use before translating or validating any copyrighted
instrument and consider open-access alternatives when possible. Future validation studies
should explicitly report any permissions obtained.

5. Conclusions

This systematic review highlights the increasing availability of Arabic-language in-
struments for measuring dietary behaviors, with a marked acceleration of research in
the MENA region since 2020. However, critical appraisal of the 32 included studies in-
dicates that this quantitative expansion of the literature is not consistently accompanied
by requisite methodological rigor. While structural validity and internal consistency are
generally well-established for the majority of scales, critical gaps persist in content validity,
measurement error, and especially responsiveness.

To guide future research, we propose the following prioritized operational recom-
mendations:

e  Priority instrument categories for rigorous validation: Responsiveness and measure-
ment error should be evaluated as a matter of urgency for the most widely used
instruments, particularly Food Frequency Questionnaires (FFQs) and eating disorder
scales (e.g., TOS, BES, and EDE-Q), given their frequent use in intervention studies.
New validation studies should focus on mindful eating and parental feeding practices,
where only single instruments exist with doubtful content validity.
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e  Underrepresented countries and populations: Validation studies are heavily concen-
trated in Lebanon and Saudi Arabia. Urgent research is needed in North African
countries (e.g., Algeria, Libya, Tunisia, and Sudan), the Levant (e.g., Syria and Pales-
tine), and the Gulf (e.g., Bahrain, Oman, and Yemen). Special populations remain
neglected, including rural communities, low-literacy groups, pregnant women (only
one study), and clinical populations with eating disorders.

e  Methodological standards for future validations: Researchers should adhere to COS-
MIN guidelines, pre-register their protocols, explicitly report the language register
(MSA vs. local dialect), and test measurement invariance across Arab countries. Multi-
center collaborations within the MENA region are strongly encouraged to improve
sample diversity and cross-cultural validity.

Until these gaps are addressed, existing instruments should be used with caution,
particularly for monitoring change over time, and qualitative cognitive testing should
complement quantitative validation in future studies.
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