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Abstract

Objectives: To validate the Arabic versions of the Alcohol Use Disorders
Identification Test (AUDIT) scale among a sample of Lebanese adults.

Methods: A random sample of 789 community participants was
enrolled between November 2017 and March 2018. The exploratory-
to-confirmatory factor analyses strategy was followed. The Root Mean
Square Error of Approximation (RMSEA) statistic, the Tucker Lewis
Index (TLI), and the Comparative Fit Index (CFI) were used to evaluate
the goodness-of-fit of the model as these are the most commonly used
indices.

Results: The AUDIT scale items converged on one factor following an
exploratory factor analysis (variance explained=58.13%; McDonald’s
®=.88). The CFA indicated that fit of the one-factor model of the AUDIT
was acceptable: ¥2/df=138.36/35=3.95, RMSEA=.087 (90% CI .072,
.103), SRMR=.047, CFI=.943, TLI =.926 (©=.89). Higher AUDIT scores
were significantly and positively associated with alexithymia, depression,
anxiety and suicidal ideation.

Conclusion: The psychometric properties of the AUDIT scale are
excellent and suggest that this scale can be used by clinicians to screen for
problematic alcohol use among Lebanese adults.

Keywords: Problematic alcohol use; AUDIT scale; Concurrent validity;
Arabic; validation; Psychometric properties
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Background

Alcohol plays a big part in today’s society as more men
and women consume it in social contexts and as part
of a socialization process [1]. Alcohol or ethanol is an
intoxicating agent in spirited beverages that can cause
substance dependency and is psychotropic, making the
growing consumption of these beverages a health hazard.
As stated by the World Health Organization (WHO),
alcohol use is responsible for about 3 million deaths
globally every year and is accountable for 5.1% of the
global burden of disease [2]. Furthermore, with a growing
rate of alcohol consumption comes an increase in alcohol
misuse and alcohol dependence disorders, as alcohol
misuse is a spectrum of behaviors that include excessive
and risky alcohol use and alcohol dependence. According
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to the World Health Report in 2018, Problematic Alcohol
Use (PAU) has come to be the leading risk factor for
health problems in developing countries (World Health
Organization., 2019). It is responsible for 2.2% and 7.1% of
the global disease burden in women and men, respectively
[2]. It has also become the principal factor for premature
disability and mortality among individuals aged between
15 and 49 [2].

The Alcohol Use Disorders Identification Test (AUDIT)
is the only alcohol screening test distinctively devised
for international use [3]. This scale is extensively used
across countries to assess alcohol consumption patterns
and hazardous drinking [4]. The AUDIT scale has been
validated in many languages, but it has yet to be validated
in Arabic to be used as an assessment tool in Arab-speaking
countries. The WHO aimed to construct a scale with
international applicability to screen for alcohol disorders,
explaining why the AUDIT scale has been increasingly
used to screen non-English speakers [5]. Hence, this scale
has been validated in many languages, including French,
Spanish, Portuguese, Swedish, Chinese, and many more
[6-10]. It was also validated in Arabic in a sample of
prisoners in the United Arab Emirates, university students
in Lebanon, and Lebanese adolescents, but never in the
general adult population [4,11,12]. Although university
students and prisoners are adults, they are far from being
representative of the Lebanese general population. Boating,
et al. (2018) suggests that potential scale items be tested on
a heterogeneous sample, which reflects and captures the
range of the target population [13]. Arabic is a language
used in 25 countries, making it primordial to validate the
AUDIT scale in this language to be in accordance with the
WHO’s goal of having a screening tool with international
applicability.

Lebanese people are more prone to mental diseases for
multiple reasons; in 2003, approximately 50% of the people
in Lebanon were traumatized as a consequence of the war
[14]. In addition, a history filled with terrorist attacks and
wars, an unstable political situation, and a lack of a clean
environment contributed to an increase in mental disorders
among the Lebanese population [15]. Another contributing
factor was the growing number of Syrian refugees, leading
to decreased employment rates for Lebanese people and
Xenophobia among the Lebanese [16,17]. These factors
are consistent with the societal perspective of Lebanese
towards mental conditions as shameful and the stigma
and unspoken prohibition of seeking help from healthcare
professionals for mental illnesses [18]. A previous Lebanese
study showed an association between mental health issues
and alcohol use disorder; Problematic Alcohol Use (PAU)
is a major public health concern in Lebanon, a country
with no regulations to control the purchase and use of
alcohol, increased rates of alcohol-attributable deaths,
and an increased prevalence of alcohol use disorder and
dependence [19,20]. According to the Ministry of Public
Health in Lebanon, mental health problems have been a
growing public health issue [21]. A recent study conducted
in Lebanon showed that mental health disturbances and

illnesses were associated with a higher risk of alcohol use
disorder and higher depression and suicidal ideation [19].
Thus, this study aims to validate the AUDIT scale in Arabic
among a sample of Lebanese adults. It is hypothesized that
the AUDIT scale would have a good factorial validity (H1)
and a good internal consistency (H2). Since alcohol use
disorder is classified as a mental health issue according to
the Diagnostic and Statistical Manual of Mental Disorders-
5t edition (DSM-5), it is expected that AUDIT scores
be positively related to depression, anxiety, and suicidal
ideation (H3) [22].

Methods
Study design and sampling

A random sample of 789 participants residing in Lebanon
was enrolled in this study conducted between November
2017 and March 2018 in all Lebanese regions/governorates.
Each governorate is partitioned into Caza/districts, which,
in turn, are split into villages. The list of communities (or
villages) was available for every caza; 2 communities
were randomly selected for every caza, and the local
authority was approached to have the list of dwellers per
community from which participants were chosen. All
adults (older than 18years old) living in the house were
eligible to partake in the study. Individuals who declined
to fill out the questionnaire and those who had dementia or
intellectual disability as disclosed by a family member were
excluded. The data collection was carried out by trained
students through personal interviews with the partakers.
To guarantee the quality of research and refrain from
interrater variability, as much as is achievable, the students
underwent training ahead of launching data collection. The
same methodology was used in previous papers from the
same project [23-29].

Measures

The questionnaire used was in Arabic. It included the
sociodemographic characteristics of participants (age,
gender, education level, marital status, socioeconomic
level) and the following scales:

Alcohol Use Disorders Identification Test (AUDIT):
Validated among adolescents 4, this self-reported 10-item
scale was used to assess 3 different aspects of alcohol use
3: Quantity and frequency (3 items), alcohol dependence
(3 items), and problems caused by alcohol misuse (4
items). The total score ranged between 0 and 40, with PAU
considered when participants scored 8 or more. The Arabic
version of the items can be found in Appendix 1.

Other validated scales: The validated Arabic versions of
the Toronto Alexithymia Scale (TAS), Hamilton depression
rating scale (HAM-D), Hamilton anxiety rating scale
(HAM-A), and Columbia-suicide Severity Rating Scale
(CSSRS) were utilized in this research, with higher scores
reflecting higher depression, anxiety, and suicidal ideation,
respectively [30-34]. These variables were chosen to assess
concurrent validity of the AUDIT scale since they were
shown to be previously positively correlated with each
other [19].
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Statistical analysis

Data analysis was done using the SPSS software v.23.
Missing values were replaced with the mean value 35.
Calculation of the skewness and kurtosis confirmed the
normality of distribution of the AUDIT score; values for
asymmetry and kurtosis between -1 and +1 are envisaged as
satisfactory to demonstrate normal univariate distribution
in addition to a sample >300 persons [36,37]. The Chi-
square test was used to compare 2 categories, whereas the
Student t test was used to compare 2 means. Pearson test
was used to correlate 2 continuous variables. A p-value
below 0.05 was envisaged as significant.

To examine the factor structure of the AUDIT, we used
an EFA-to-CFA strategy [38]. We used the randomization
option in SPSS to divide the sample into 2 subgroups used
for the EFA and CFA respectively. No significant differences
was recorded between the 2 subsamples in terms of mean
age, t(765)=.392, p=.129, gender, ¥2(1)=.009, p=.923,
marital status, y2(1)=1.568, p=.211, and education level
x2(1)=3.660, p=.056.

To explore the factor structure of AUDIT, we computed
a principal-component EFA with the first split-half
subsample using the FACTOR software [39]. A minimum
sample of 200 participants was required to validate the
AUDIT scale based on 20 participants per 1 scale item [40].
We verified all requirements related to item-communality,
average item correlations, and item-total correlations [41].
The Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy (which should ideally be > .80) and Bartlett’s
test of sphericity (which should be significant) ensured the
adequacy of our sample [42]. The procedure followed for
determining the number of dimensions was the Parallel
Analysis (PA), using the polychoric correlation matrix
[43]. Weighted Root Mean Square Residual (WRMR) were
also calculated to assess the model fit (values <1 have been
recommended to represent good fit [44]). Item retention
was based on the recommendation of a factor loading
>0.4 and with low inter-item correlations (suggestive
of low item redundancy) as indicated by the anti-image
correlation matrix should be retained [45].

A Confirmatory Factor Analysis (CFA), using the maximum
likelihood estimation methods, was performed using SPSS
AMOS v.29 based on the factor solution obtained in the
EFA. The Root Mean Square Error of Approximation
(RMSEA) statistic, the Tucker Lewis Index (TLI), and the
Comparative Fit Index (CFI) assessed the goodness-of-fit
of the model as these are the most common indices [46].
Values of RMSEA <0.08, and CFI and TLI>0.90 stipulate
a good-fitting model [46]. A previous study suggested that
the minimum sample size to conduct a confirmatory factor
analysis ranges from 3 times to 20 times the number of the
scale’s variables [40]. Therefore, we assumed a minimum
sample of 200 participants needed to have enough
statistical power based on a ratio of 20 participants per one
item of the scale, which was exceeded in this subsample.

To examine gender invariance of AUDIT scores, we
conducted multi-group CFA using the second split-half
sample [47]. Measurement invariance was assessed at
the configural, metric, and scalar levels [48]. Gender
invariance was achieved if ACFI < .010 and ARMSEA
< .015 or ASRMR < .010 48. The AUDIT scores were
compared between genders using the Student t-test if
scalar or partial scalar invariance were verified.

Composite reliability in both subsamples was assessed
using McDonald’s ® and Cronbach’s a, with values greater
than .70 reflecting adequate composite reliability [49]. The
same analysis plan was followed in a previous paper [50].

Results

McDonald’s omega values in the total sample were as
follows: TAS (©=.94), HAM-D (0=.89), HAM-A (©=.90)
and CSSRS (0=.80).

Sociodemographic and other characteristics of the
participants

The mean age of the participants was 30.35 years, with
54.8% males. The results showed that the mean AUDIT
score was 10.24 + 8.29, with 390 (49.6%) participants
having PAU [95% CI 0.461-0.531]. Other characteristics
are summarized in Table 1.

Table 1: Sociodemographic and other characteristics of the participants
(N=789)

Variable N (%)
Gender -

Male 423 (54.8%)
Female 349 (45.2%)

Marital status -
537 (69.5%)
236 (30.5%)
Education categories -

103 (13.9%)

Single
Married

Primary/complementary

Secondary 113 (15.2%)

University 526 (70.9%)
Monthly income -

Low (<1000 USD) 376 (50.7%)

Intermediate (1000-2000 USD) 260 (35.1%)

High (>2000 USD) 105 (14.2%)
Mean = SD
Age (in years) 30.35+12.47

Exploratory factor analysis (subsample 1)

Bartlett’s test of sphericity, ¥2 (45)=2570, p<.001, and
KMO (.918) again indicated that the AUDIT items had
adequate common variance for factor analysis. The
advised number of dimensions according to the parallel
analysis was one, which was verified in our analysis
(variance explained=58.13%). The WRMR value was also
adequate (=.073; 95% CI .061-.079), indicating good fit
of the model. Internal reliability was adequate (®»=.88;
a=.89). The factor loadings are reported in Table 2.
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Table 2: Items of the AUDIT in english and factor loadings derived from the Exploratory Factor Analyses (EFA) in the first split-half subsample, and
standardized estimates of factor loadings from the Confirmatory Factor Analysis (CFA) in the second split-half subsample

. Factor loading | Factor loading
Item Factor loading 1-factor model 2-factor model | 3-factor model
EFA CFA CFA CFA
1. How often do you have a drink containing alcohol? 0.45 0.4 0.44 0.51
2. How many standard drinks contalnlng a!cohol do you have on a typical 0.61 06 056 0.6
day when drinking?
3. How often do you have six or more drinks on one occasion? 0.78 0.7 0.73 0.86
4. During the past year, hoW often have you found that you were not able to 0.81 08 0.82 0.82
stop drinking once you had started?
5. During the past year, how often have you falleq tq do what was normally 0.88 08 0.82 0.82
expected of you because of drinking?
6. During the past year, how f)ften have you neeqed‘ a drlnk.ln ‘the morning 0.86 08 082 0.82
to get yourself going after a heavy drinking session?
7. During the past year, how often hav; you had a feeling of guilt or remorse 073 06 0.62 0.65
after drinking?
8. During the past year, have you been unable to remember what happened 0.84 08 0.8 0.82
the night before because you had been drinking? ’ ’ ' '
9. Have you or someone else been injured as a result of your drinking? 0.79 0.6 0.56 0.57
10. Has a relative or frlenq, df)ctor or other health worker been concerned 077 06 056 0.58
about your drinking or suggested you cut down?

Confirmatory factor analysis based on the EFA results
(subsample 2)

CFA indicated that fit of the one-factor model of the AUDIT
was acceptable: y2/df=138.36/35=3.95, RMSEA=.087
(90% CI .072, .103), SRMR=.047, CFI=.943, TLI=.926.
Internal reliability was adequate (0=.89; 0=.87). The
standardized estimates of factor loadings were all adequate
(Table 2).

Confirmatory factor analysis of the two and three-
factor models (subsample 2)

The fit indices obtained from the CFA of the two-factor

model of the AUDIT were: y2/df= 138.19/34=4.07,
RMSEA=.089 (90% CI .074, .105), SRMR=.047,
CFI=.942, TLI=.923. Those of the 3 factor model were
as follows: ¥2/df=91.53/32=2.86, RMSEA=.069 (90% CI
.053, .086), SRMR=.040, CF1=.967, TLI=.954.

Gender invariance (subsample 2)

The indices shown in Table 3 suggested that configural,
metric, and scalar invariance was supported across
gender. Males had a higher mean AUDIT score (M=13.19,
SD=8.83) compared to females (M=8.65, SD=7.69) in the
second subsample, t(376)=5.278, p<.001, d=.548.

Table 3: Measurement invariance across gender in the second split-half sample

Model Ve df | CFI | RMSEA | SRMR Model comparison Ay* | ACFI | ARMSEA | ASRMR | Adf p
Configural | 184.55 | 70 | 0.932 0.066 0.05 - - - - - - -
Metric 195.54 | 79 | 0.931 0.063 0.055 Configural vs metric 10.99 | 0.001 0.003 0.005 9 0.276
Scalar 248.84 | 89 | 0.905 0.069 0.06 Metric vs scalar 53.3 | 0.026 0.006 0.005 10 | <.001
Note: CFI=Comparative Fit Index; RMSEA=Steiger-Lind Root Mean Square Error of Approximation; SRMR=Standardised Root Mean Square
Residual

Concurrent validity (subsample 2)

More problematic alcohol use was significantly associated
with alexithymia (r=31; p<.001), depression (r=.49;
p<.001), anxiety (r=.36; p<.001) and suicidal ideation
(r=41; p<.001).

Discussion
Factor validity-hypothesis 1

Our findings, in terms of EFA and CFA, supported the
one-factor solution representing all aspects of the negative
consequences of alcohol drinking patterns and use. The fit
indices of the two-factor model were acceptable but not
optimal, whereas the fit indices of the three-factor model
were adequate. Multiple models were suggested for this

scale (one, two and three-factor models). The conventional
one-factor design implies a unidimensional model, as
pointed out by Gmel, et al. (2001); however, the two-factor
model shows that negative consequences of alcohol use
and patterns of drinking, although related, are 2 distinct
dimensions [51-54]. Other researchers claimed that the
one-factor model yielded more correlated error variance
among scale items, which led it to be revised multiple times
to generate a proper one-factor model, making it inferior
to the two-factors model [55]. Other studies found that the
two-factor model was more fit to the data than the one-
factor model; although the three-factors model was more fit
than the one-factor model, it was inferior to the two-factors
model and fit the data less [56,57]. Moreover, measurement
invariance was demonstrated for the AUDIT scale across
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genders in this study, showing that it can be used among
males and females for the assessment of problematic
alcohol use.

Internal consistency-hypothesis 2

The Arabic version of the AUDIT scale showed a
McDonald’s omega value of .88 and .89, which indicates
high internal consistency. These findings were similar
to those of other studies, where Cronbach’s alpha
ranged between 0.81 and 0.93 in an investigation of the
psychometric properties of the AUDIT scale done by
previous authors [58]. Furthermore, Cronbach’s alpha
values in other validation studies were 0.87 in French, 0.87
in Portuguese, 0.93 in Spanish, and 0.81 in Swedish [6-
9]. In addition, in a study done by J. Hallit, et al. (2020),
the Arabic version of the AUDIT scale was validated for
use among Lebanese teenagers with a Cronbach’s alpha
of 0.978, close to the value found in the current study
about the Lebanese population in general [4]. Hence, the
Arabic version of the AUDIT scale showed to be a helpful
tool in assessing problematic alcohol use in the Lebanese
population.

Concurrent validity-hypothesis 3

Higher AUDIT scores were significantly associated
with more alexithymia, depression, anxiety, and suicidal
ideation in our study.

Previous findings suggest that the depressant characteristic
of alcohol may instigate periods of depressed affect in
individuals with PAU [59]. Furthermore, alcohol was found
to be leading to depression, and it has been proposed that
this link may be the consequence of genetic predisposition,
in which the problematic use of alcohol triggers “genetic
markers that increase the risk of depression” [60,61].
Li, et al. (2020) explained that PAU could play a role in
causing depression due to confounding factors, such as
socioeconomic status, gambling, education, and substance
and tobacco use [62].

Higher anxiety was correlated with PAU, in line with
previous findings showing this association [63,64]. Smith,
et al. (2012) conducted a study explaining the factors that
might affect the co-morbidity between PAU and anxiety,
and this co-occurrence may be attributed to many factors,
including a genetic factor that causes the presence of both
disorders in an individual and anxiety sensitivity [65].
Kushner, et al. (2000) explained that pathological alcohol
use contributes to the development of anxiety disorders
because important anxiety symptoms are a biological,
social, and psychological consequence of chronic PAU and/
or the withdrawal syndrome [66]. Furthermore, Haddad,
et al. (2019) could demonstrate that anxiety disorders
are a consequence of alcohol withdrawal [63]. Obeid, et
al. (2020) showed that substance use disorders, namely
alcohol, have been associated with anxiety and are highly
prevalent in Lebanon and the region, which could explain
the association between higher anxiety and PAU [19].

Our results also showed that suicidal ideation was

highly associated with PAU, in agreement with previous
findings [67,68]. As shown before, PAU is associated
with depression, which may lead to an increase in suicidal
ideation; in addition, PAU was linked to impulsive attempts
at committing suicide, as well as it was suggested by a
previous study that patients with PAU should be screened
for psychiatric disorders and increased risk of suicidality
[69]. Moreover, Hufford tried to understand the link
between suicidality and PAU and found that alcoholics
with suicidal ideation tend to score higher on personality
scales of sociopathy, deviance, and impulsivity. In addition,
the presence of co-morbid psychopathologies such as
depression increases the risk of suicidal ideations among
problematic alcohol users. Not to forget that negative life
events could be significant mediators between PAU and
suicidal ideation [70].

Prevalence of problematic alcohol use

Our results revealed that 49.6% of the participants had
PAU, lower than in a population of college students and
higher than in Lebanese adolescents [4,71]. This prevalence
is also higher than that of PAU in the USA (6%) and
Australia (22.7%) [72]. This proportion may be the result
of the broad availability of alcohol in Lebanon, the lack of
regulation and laws that prevent the sale of alcohol, and the
normalization of alcohol use, especially in Mount Lebanon
and Beirut [21,73].

Limitations

This study used a cross-sectional design, which means
causation cannot be inferred. It could not determine the
cause of PAU (whether it is from accidental alcohol,
depression, or mood disorders). This study is retrospective,
predisposing us to a recall bias, with a possible
overestimation of factors correlated with PAU. Participants
might have misunderstood some of the questions, which is
a source of information bias. Information bias is present
because answers were self-reported and not evaluated
by a professional. The refusal rate predisposes us to a
selection bias. Finally, a residual confounding bias is likely
as well since not all factors associated with the dependent
variable were anticipated in this study. Our results are not
generalizable because of the high percentage of participants
with a university education level.

Implications for practice

Alcohol consumption has witnessed an increase worldwide
over the years, and more men and women have been
reporting higher rates of alcohol use. Alcohol is related to
many health problems, and the more it is consumed, the
more it poses a risk of becoming a higher health hazard.
With increased alcohol use comes a greater risk for
disordered drinking behaviors and problematic alcohol use.
Therefore, it is essential to have an adequate and reliable
tool to assess this growing problem. The validation of this
scale is beneficial as healthcare workers (psychiatrists,
psychologists) can now use it to properly assess, detect,
and, consequently, treat alcohol use disorders.
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Conclusion

The AUDIT scale seems to show good factor validity,
internal consistency, and concurrent validity and can be
used by clinicians to screen for PAU among Lebanese
adults. PAU correlates positively with depression, anxiety,
and suicidal ideation, thus the importance of spreading
awareness about alcohol consumption. Regular monitoring
and screening for alcohol use and therapeutic interventions
among the population are advised. The results might
set out to be the first step towards implementing laws
and regulations that control the problematic use of this
psychoactive substance that leads to severe mental health
problems.
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