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Abstract

Aims. The current study aimed to evaluate the factorial structure of the Lithuanian version of the
Alcohol Use Disorders Identification Test (AUDIT) in patients with anxiety and mood disorders
(AMD).

Methods. The AUDIT was completed by 199 consecutive outpatients with AMD (21% men,
mean age 39+12 years), as defined by AMD criteria in Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5) (Association, 2013). The MINI International
Neuropsychiatric Interview (Sheehan, 2016) was used for current diagnosis of alcohol use
disorder. Sociodemographic and clinical data were also collected.

Results. In patients with AMD, the AUDIT showed high internal consistency (Cronbach's alpha
= 0.88) and good psychometric characteristics for identifying current alcohol use disorder at a
cut-off value of >9 (positive predictive value=83.7%, sensitivity=94.7%, specificity=95.7%).
The confirmatory factor analysis suggested a three-factor (‘consumption’, ‘dependence’, and
‘related consequences’) structure and indicated adequate fit to the model (comparative fit
index=0.966, normed fit index=0.936, root mean square error of approximation=0.072).
Conclusions. The findings are in line with increasing evidence suggesting that the AUDIT
measures three separate factors related to alcohol misuse level of consumption, dependence and
alcohol-related consequences and support the utility of AUDIT as a screening instrument for

alcohol use disorder in AMD patients in Lithuania.

Keywords: Alcohol Use Disorders Identification Test, factorial structure, validity, reliability,

anxiety and mood disorders, depression.
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Short Summary

The current study found that in patients with anxiety and mood disorders (AMD), The Alcohol
Use Disorders ldentification Test (AUDIT) is a three-factorial instrument, covering the
dimensions of ‘consumption’, ‘dependence’ and ‘related consequences’, and can be considered

as a useful screening tool for alcohol use disorder in AMD patients.
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INTRODUCTION

On a global scale, alcohol use disorder (AUD) ranks among the most prevalent psychiatric
conditions and is considered to be one of the most costly and burdensome brain disorders in
Europe (Gustavsson et al., 2011; Wittchen et al., 2011) and a major public health concerns
(Organization, 2019; Rehm and Shield, 2019). According to World Health Organisation (WHO),
around 3 million of deaths are instigated by maladaptive consumption of alcohol, resulting in

5.3% of all deaths worldwide (WHO, 2018).

Individuals with AUD have impaired control over alcohol consumption and continue to drink
despite the serious adverse effects on their health and the lives of their significant others
(Association, 2013; Connor et al., 2016). In addition, AUD is also found to be highly comorbid
with anxiety and mood disorders (AMD) (Regier et al., 1990; Walters et al., 2019; Zimmermann
et al., 2003). In fact, various studies emphasize the impact of AUD on suicide risk, even in the
context of other mental illness (Borges et al., 2017; Conner et al., 2019; Grant et al., 2017),
thereby underscoring the importance of thorough AUD assessment in patients presenting for

treatment with AMD (Anker and Kushner, 2019).

Almost three decades ago experts from the WHO designed the Alcohol Use Disorders
Identification Test (AUDIT) for the evaluation of hazardous and harmful patterns of alcohol use
(Babor et al., 2001a; Babor et al., 2001b; Saunders et al., 1993). This questionnaire has been
used extensively in research studies (Babor and Robaina, 2016) and has been adapted into
different languages and for various populations (Adewuya, 2005; Barry and Fleming, 1993; De
Silva et al., 2008; Li et al., 2011; Lima et al., 2005; Shevlin and Smith, 2007; Wu et al., 2008).

However, there is still an ongoing debate on its utility and performance as a screening tool for
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AUD, in particular due to the lack of clear threshold cut-offs (Babor and Robaina, 2016;
Higgins-Biddle and Babor, 2018; Lange et al., 2019). Further research is thus recommended to
find the optimal cut-off points that are most appropriate and precise for screening purposes

across various populations.

It is important to evaluate the factorial validity and clear cut-off points of the AUDIT across
various target groups of patients with mental disorders and problematic alcohol use, in order to
support AUD risk stratification \ and increase AUDIT clinical application as multidimensional
scale. However, current research studies still in the process of reaching consensus whether the
AUDIT is a one (Skogen et al., 2019), two (Moehring et al., 2018) or three factors instrument
(Babor and Robaina, 2016). If AUDIT’s questions could be considered as three dimensional
scale, the three subscales could measure 1) amount of alcohol consumed - of particular value for
evaluating those with hazardous alcohol use who are not yet addicted, 2) the harmful
consequences associated with the alcohol use, which may or may not directly relate to extent of
alcohol consumed or degree of addiction, and 3) degree of dependence — of value for assessing
the severity of alcohol addiction. If multidimensional structure was confirmed, the screening tool
could then be used to differentiate these separate domains and link to tailored therapeutic
approaches and diagnostic assessment. The results on the optimal factor structure may have
implications for use in clinical practice, specifically when differentiating clinical groups

according to domain severity and tailoring appropriate subsequent interventions.

Since 1989 AUDIT has been validated in various populations, including those with serious
mental health conditions (Boschloo et al., 2010; Carey et al., 2003; Dawson et al., 2005;

Gundersen et al., 2013; Hulse et al., 2000; Karno et al., 2000; Nesvag et al., 2010; Noorbakhsh et
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al., 2018; O’Hare et al., 2004). However, there are very few studies that would isolate
specifically AMD patients, where AUD is a common comorbid diagnosis (Association, 2013),
which may require special attention in clinical setting. In a study by Boschloo and colleagues
(Boschloo et al., 2010) it was found that AUDIT was an accurate instrument in detecting
possible alcohol dependence but not alcohol misuse in those with AMD. Nevertheless, the
factorial structure was not assessed in this study that may help to more accurately evaluate the

multidimensionality of AUD in this specific population.

While the AUDIT has been translated for use in various countries and settings, no studies have
investigated the psychometric characteristics of the AUDIT in Lithuania in patients with AMD.
According to WHO (WHO, 2019), Lithuania is one of the heaviest drinking country in the world
and still remains a leader in alcohol consumption related mortality (Stumbrys et al., 2020).
However, up to this date there is still no reliable instrument for AUD screening in the country.
Thus, our study aimed at investigating the factorial structure and explore best cut-off scores of
the Lithuanian version of the AUDIT as a tool to identify individuals with AUD, among patients

with AMD.

MATERIALS AND METHODS

Participants

All 214 consecutive outpatients with AMD, attending the Stress-related Disorders Department of
Palanga Hospital, Lithuania during one year period were invited to participate in this study.
Inclusion criteria: current diagnosis of anxiety / mood disorder, established according to the

Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) diagnostic criteria
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(Association, 2013), using the MINI-7.0.0 structured clinical, age over 18 years old, and consent
to participate in the study. Exclusion criteria: current psychotic symptoms, high suicidal risk or
patient’s inability to speak Lithuanian fluently. Using these criteria, we excluded 15 patients
(7%) of whom — current AMD diagnosis was not confirmed for eight patients, two were actively
suicidal and five patients refused to participate in the study. The final study sample consisted of
199 patients (21% were men; mean age 3912 years). All study patients had confirmed AMD
diagnoses as follows: 22% mood disorder (n=43), 29% anxiety disorder (n=58), and 49%
comorbid AMD (n=98). As shown in Table 1 all patients received standard treatment for AMD:
73% of patients received psychopharmacotherapy and all patients received psychotherapeutic

interventions based on their clinical needs.

Procedures

The Lithuanian Biomedical Research Ethics Committee approved the study protocol, which is in
accordance of principles defined by declaration of Helsinki. Each study participant signed
informed consent before inclusion into the study. All study patients were evaluated within first
five days of admission to the clinic. Subjects were interviewed by a trained clinical psychologist
using the AUDIT and were assessed on the severity of their alcohol use. The study psychiatrist
evaluated all patients for current AUD, using the MINI 7.0.2 International Neuropsychiatric

Interview (Sheehan, 2016).

Measures

The Alcohol Use Disorders Identification Test
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The AUDIT is a 10-item questionnaire measuring AUD, specifically hazardous, harmful alcohol
use and alcohol dependence over a 12-month period (Babor et al., 2001a; Babor et al., 2001b;
Saunders et al., 1993). First eight items have five response options and are scored from 0 to 4

points, and the last two items, are scored from 0 to 2 points.

The questions centre around three domains: ‘alcohol consumption’ (items 1-3), ‘signs of alcohol
dependence’ (items 4-6), and ‘alcohol-related harm’ (items 7-10). Three factor model is
proposed by the authors of the questionnaire (Babor and Robaina, 2016). However, recent
studies proposed possible one (Skogen et al., 2019), and two (including intake/consumption’ and

‘alcohol related problems’) (Moehring et al., 2018) factor structure.

We used a Lithuanian version of AUDIT, translated by National Hygiene Institute of Lithuania
and published elsewhere (Institutas, 2016). For participants, one alcohol unit was described as a
half-pint of regular beer, lager or cider; one small glass of low alcohol by volume wine (9%); or
one single measure of 40% spirits (25ml). This definition is aligned with the standard WHO
definition, whereby one alcohol unit is measured as 10ml or 8g of pure alcohol (Babor et al.,

2001a). This questionnaire was administered in an interview format.

The Mini-International Neuropsychiatric Interview

We used the MINI structured diagnostic interview (Sheehan, 2016) to screen for DSM-5
disorders. The MINI is considered as a gold standard for establishing psychiatric diagnoses. The
MINI is organised into modules, each module involves one to four screening questions, which
are used to rule out the diagnosis when answered negatively. Positive responses to screening

questions are explored by further investigation of diagnostic criteria.
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Statistical analyses

Using two-tailed Student’s t-test, Fisher’s y2 test and Mann-Whitney U test we compared socio-
demographic characteristics, clinical characteristics and medication use in patients with AMD

who were currently diagnosed with AUD vs. patients who were not.

Screening parameters including sensitivity, specificity, and predictive values were calculated for
the AUDIT scores to define best cut-off point when screening for possible AUD. The area under

the ROC curves was used as a summary measure of the capacity of the AUDIT to detect AUD.

Descriptive statistics, internal consistency (Cronbach’s a), confirmatory and exploratory factor
analyses (CFA, EFA, respectively) were employed to analyse factor structure and reliability of

the questionnaire.

A principal component analysis method was used in exploratory factor analysis examining the
number of dimensions necessary to explain the observed variability within responses. To begin
with, potential factors were extracted and eigenvalues were represented in relation to the number
of extracted variables in scree-plots (Tabachnick et al., 2007). After an orthogonal rotation of the
loadings matrix, the “factor loadings” were estimated to compare the fitness of data for the
proposed models. Factor structure models of fitness were tested based on the proposed models of
one (Skogen et al., 2019), two (including intake/consumption’ and ‘alcohol related problems”)
(Moehring et al., 2018) and three factor (including ‘consumption’, ‘dependence’, and ‘related
consequences’) domains (Babor and Robaina, 2016). Thus, the “model fitness” was separately
calculated for the two factor and three factor models. Questions with factor loading of less than

0.4 were considered as poorly correlated with this factor.
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The following indices were used to evaluate model fit: the ratio of the chi-square to its degrees of
freedom (y2/df ratio), the comparative fit index (CFI), the root mean square error of
approximation (RMSEA), normed fit index (NFI), and the Tucker-Lewis Index (TLI). The
following values were required to indicate adequate fits: ¥2/df ratio < 5 and preferably <2; CFI >

0.90;NFI > 0.95; TLI > 0.95; RMSEA < 0.08.

RESULTS

Thirty-eight (19%) patients were diagnosed with current AUD in the past year period. There
were significantly higher rates of AUD in female in comparison to male patients (58 % vs. 42%;
p=0.03) in the past year and significantly lower mean age of patients with AUD in comparison to
AUD free individuals (33.0 [23.0-46.0] vs. 40.0 [31.0-50.0] years old; p=0.022). There were no
significant differences between the groups in terms of education, AMD diagnosis, and current

medication use.

The Lithuanian version of the AUDIT demonstrated high internal consistency for the entire
sample of patients with AMD (Cronbach's alpha = 0.88). At a cut-off value of >9, the AUDIT
had good psychometric properties for identifying current AUD (positive predictive value=83.7%,
sensitivity=94.7%, specificity=95.7%) in the sample of patients with AMD. ROC analysis
indicated index of discriminating ability of test AUC=0.982, p<0.001 and suggested also a cut-
off value of >9. Sensitivities and specificities for varying cut-off points as well as ROC curve

were determined for the AUDIT and are illustrated in Table 2 and in Figure 1, respectively.

One, two and three factor models were examined and the three-factor solution emerged with

overall higher loadings on the primary factors and lower loadings on the non-primary factors,
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resulting in 69% of the explained variance. A three-factor solution best described the data in
comparison to two and one factor models (Table 3). Confirmatory factor analysis for three
factors (‘consumption’, ‘dependence’, and ‘related consequences’) indicated adequate fit to the
model (comparative fit index=0.966, normed fit index=0.936, root mean square error of

approximation=0.072) (see Table 4).

DISCUSSION

Our research proposes AUDIT as an adequate instrument for AUD identification with good

screening properties and factorial structure.

Based on the psychometric properties of the Lithuanian version of the AUDIT, namely
satisfactory predictive value, the questionnaire could be used for primary screening of
individuals with current AUD among patients with AMD at a cut-off of nine points. As AUD is
highly comorbid with AMD (Regier et al., 1990; Walters et al., 2019; Zimmermann et al., 2003),
it is critical to have a psychometrically sound tool for the evaluation of AUD in a patients with
AMD (Anker and Kushner, 2019). The optimal cut-off point was higher by one point in our
study in comparison to previous studies that were performed in other samples and languages
(Barry and Fleming, 1993, Lima et al., 2005, De Silva et al., 2008, Adewuya, 2005, Wu et al.,
2008, Shevlin and Smith, 2007, Li et al., 2011). This might suggest that cut-off points might be
adjusted when applied to particular samples, such as studies including patients with AMD, where
a slightly higher threshold may be needed for specificity Findings of internal consistency parallel
other research completed on the AUDIT, which has found alpha reliability coefficients between

0.85 and 0.94 (Anker and Kushner, 2019).
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This study shows that in those with AMD, the Lithuanian version of the AUDIT performs as a
three dimensional instrument: (‘consumption’, ‘dependence’, and ‘related consequences’) with
high internal consistency. The three factors structure means that the AUDIT may be used to
assess the severity of the different aspects of the alcohol use disorder (i.e., whether it is
hazardous use, harmful use, and/or alcohol dependence), in order to support individualized
treatment. Our results are consistent with the original three-factor structure proposed by
Saunders et al. (Saunders et al., 1993). However, due to a small sample size we were unable to
explore cut-off points of the alcohol use subtypes in our study sample. Contemporary researchers
of AUD (Anker and Kushner, 2019) argues that specifying AUD symptomatology might help in

better identification of AMD subtypes.

This study included some limitations, such as relatively small proportion of AMD patients with
AUD in the sample collected. Additionally, these findings may not apply or be generalizable to
other populations or clinical groups. Future research with larger and more diverse samples may
help to further explore the applicability of the AUDIT as a tool to measure maladaptive patterns

of alcohol use.

CONCLUSIONS
The Lithuanian version of the AUDIT showed good factorial structure and is reliable three-
dimensional instrument for screening alcohol use disorder in patients with anxiety and mood

disorders.
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