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Abstract

Objective: Cognitive dysfunction is common in patients with Alcohol Use 
Disorders (AUD). This impairment needs to be detected since it affects the 
quality of life of patients and compliance with therapeutic programs. 

As global cognitive and executive functions may be differently affected in 
AUD patients, we wondered whether, when diagnosing cognitive dysfunction, 
specific measurement of executive functioning could provide an incremental 
value that could be used in addition to global cognitive measurement.

Methods: Cognitive status was evaluated at admission using the Montreal 
Cognitive Assessment (MoCA) test, the Frontal Assessment Battery (FAB) and 
a battery of Neuropsychological (NP) reference tests in 134 patients with AUD 
hospitalized in an addictions treatment unit. 

Results: Seventy patients (52%) had cognitive dysfunction according to the 
battery of Neuropsychological (NP) tests. Among these 70 patients, 59 (84%) and 
38 (54%) had abnormal MoCA and FAB test results, respectively. Concordance 
between the MoCA and the FAB was weak (kappa = 0.27). Analysis through 
logistic regression showed that the Area under Curve (AUC) obtained with the 
MoCA test was a better single predictor of cognitive impairment (0.85) than that 
obtained with the FAB (0.73). Combining the two tests produced an AUC of 0.86, 
a value not significantly different from that obtained with the MoCA.

Conclusions: The MoCA-FAB combination did not perform better than the 
MoCA alone as a screening tool for cognitive dysfunction among AUD patients. 
This confirms that the MoCA is an efficient screening tool since it can detect 
frontal as well as general cognitive disorders.

dysfunction including attention and working memory deficits has 
been associated with an inability to abstain from alcohol and negative 
clinical implications [11,12]. 

Overall, in AUD, cognitive dysfunction is associated with a 
negative prognosis. That is why screening for cognitive dysfunction in 
AUD patients is essential for tailoring treatment programs. Screening 
tests have been evaluated for that purpose, including the MoCA [13] 
and the BEARNI [14]. 

However, global cognitive and executive functions may be 
differently affected by chronic use of alcohol [12]. As alcoholics with 
significant deficits in executive functions may have preserved global 
cognitive function [15]. Therefore, screening of cognitive dysfunction 
in AUD patients should also take into account the possibility of 
specific frontal dysfunction. For this concern currently available 
screening tools, such as the MoCA, which is commonly used in AUD 
patients, may be insufficient. Indeed, in the MoCA, only 10 points 
among a total of 30 are devoted to executive functions (Visuospatial/
executive: 4 points; Attention: inverse repeat: 1; list of letters: 1, 
substraction: 3; Language fluency: 1). This led to questioning about 
whether it might be useful to use a specific screening tool for frontal 
dysfunction together with a global test such as the MoCA. 

Introduction
Cognitive dysfunction is common in patients with alcohol use 

disorders (AUD), varying from 50 to 70% according to published 
series [1-3]. This dysfunction impairs quality of life, leads to 
misunderstandings and poor recall of therapeutic advice, and 
decreases treatment compliance [4,5]. 

Cognition is a term that includes a large range of brain abilities 
such as executive functions, language, memory, attention and 
abstraction [6]. Executive function is considered to encompasses 
three major skills, i.e., inhibition, working memory and cognitive 
flexibility [7]. 

In patients with AUD, several areas are affected by neurological 
injury, with the most specifically affected area being the frontal lobe. 
Abnormal functioning in specific neural networks related to executive 
function in the Prefrontal Cortex (PFC) is frequently observed and 
processes such as self-control and behavior monitoring, emotion 
regulation, motivation, awareness, attention and flexibility, working 
memory, and learning are frequently impaired [8,9]. These executive 
dysfunctions have a clinical impact as they may be predictive of 
poor outcomes following drug addiction treatment [10]. Studies 
have shown that frontal lobe deficiency characterized by executive 
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One of these specific tools is the Frontal Assessment Battery 
(FAB). It was developed as a short bedside cognitive and behavioral 
battery to assess frontal lobe function [16]. And is therefore a good 
tool for the assessment of dysexecutive disorders [17]. Showed that the 
FAB is a valid neuropsychological tool for the assessment of executive 
cognitive function in substance drug users. It is very quick and easy to 
administer (paper-and-pencil) and is useful in daily practice.

One of the main focuses of our addiction treatment unit is the 
detection of cognitive dysfunction and its improvement through 
specific therapeutic programs. Each hospitalized patient therefore 
undergoes cognitive tests at admission. We use two screening tools 
administered in a random order: the MoCA and the FAB. When either 
or both of the test results are abnormal, the results are confirmed by 
a neuropsychological battery. This battery was also systematically 
administered to patients included in two research protocols [6,18]. 
Regardless of the results of the screening tests. 

The objective of this research was to assess whether measurement 
of executive functions would provide an incremental value that could 
be used in addition to global cognitive measurement for the diagnosis 
of cognitive dysfunction in alcoholic patients. We expected that the 
distinction between AUD patients with no cognitive dysfunction and 
those with one or more cognitive disorders would be improved by 
combining FAB and MOCA global scores compared to the MOCA 
global score alone.

Patients and Methods 
This study consisted in the secondary analysis of a database 

obtained by merging data obtained in 2 previous studies in which 
cognitive status was evaluated at admission using the MoCA and a 
battery of neuropsychological reference tests [6,18]. The FAB was also 
administered but was not analyzed. These two studies were carried 
out in the addictions treatment unit of the University Hospital of 
Nîmes. The inclusion and exclusion criteria as well as the methods 
used were similar in both studies. 

Patients
The inclusion criteria in this study were as follows: admission for 

severe AUD assessed by the DSM-5 criteria (American Psychiatric 
Association, 2013); age above 18 years; no present drug consumption 
except tobacco before admission (assessed by declarative data and 
urinary tests performed at admission); ability to understand and 
speak French; oral agreement to participate. 

The exclusion criteria were severe comorbid neurological 
or psychiatric disease such as dementia, Alzheimer’s disease, or 
psychosis; past history of neurological disorders such as head injuries, 
with loss of consciousness for longer than 30 min; encephalopathy; 
history of heart disease; infection by HIV. None of the patients 
included in the study had participated in another research program. 

The following sociodemographic data were recorded: age, sex, 
education level (equal to or higher than 12 years), family history 
of alcohol/drug use disorders through a family tree, and smoking 
status. Mean alcohol consumption was evaluated using the Timeline 
Followback [19]. Cannabis, cocaine, and heroin consumption were 
recorded based on declarative data and urinary tests. 

Methods
The MoCA test: We used the 7.1 version of the MoCA translated 

into French by the MoCA test organization (http:// www.MoCAtest.
org/). The MoCA includes 13 tasks measuring the following 8 
cognitive domains: visuospatial skills/executive function, naming, 
immediate memory (not scored), attention (3 different items 
with separate scoring), language (2 different items with separate 
scoring), abstraction, delayed recall, and orientation. A total score 
is calculated by summing the scores of the 13 tasks. The maximum 
score possible is 30 points. The normal value in AUD patients is ≥ 
26 and the score does not need to be corrected in those with a low 
education level [6]. The test was administered during the first week 
following alcohol withdrawal by experienced occupational therapists 
or neuropsychologists familiar with the test. They all used a similar 
scoring grid defined in accordance with proposed guidelines [20]. The 
test was administered in a quiet room in the morning. If the patient 
was a smoker, he/she was asked to refrain from smoking during the 
30 minutes preceding the test in order to avoid any bias related to the 
acute effect of nicotine [21]. 

The FAB test: The FAB evaluates general executive functioning 
such as abstraction/conceptualization, mental flexibility, motor 
programing, sensitivity to interference, inhibitory control and 
environmental autonomy [16,17]. Performance on the six subtests of 
the FAB gives a composite global score, which evaluates the severity 
of the dysexecutive syndrome and suggests a descriptive pattern of 
executive cognitive functioning in an evaluated patient. The maximal 
score is 18 and normal values are ≥ 16 [16].

The battery of neuropsychological tests: The battery of 
neuropsychological tests comprises the French versions of validated 
tests already used in previous cognitive studies in alcoholic patients 
[22-24]. Which specifically assess functions known to be impaired 
in AUD patients and which are evaluated in the MoCA test, i.e., the 
Trail Making Test, TMT [25]. Version adapted by Godefroy and 
the Groupe de Réflexion pour l’Evaluation des Fonctions Exécutives 
(Reflection Group for the Evaluation of Executive Functions [26]. 
The Stroop test [27]. Version adapted by the [26]. The adapted 
version of the fluency test [28]. The verbal episodic memory test, (the 
adapted French version of the Free and Cued Selective Reminding 
Test (FCSRT) [29]. The California Verbal Learning Test [CVLT] 
[30]). Attention and working memory (the Digit Span subtest of the 
Wechsler Adult Intelligence Scale [31]); visuospatial skills (the Rey-
Osterrieth Complex Figure, [ROCF] [32]). 

The raw result of each test was transformed into either a 
z-score or a percentile. A score at a task was considered abnormal 
when the z-score fell 1.65 Standard Deviations (SD) below norms 
corrected for age, education, and sex, or below the 5th percentile. A 
cognitive domain was considered impaired when at least one of the 
corresponding test scores deviated from normal. Patients with one 
or more cognitive impairment were referred to the “cases” group, 
patients with no cognitive impairment were referred to the “control 
group”. 

Test administration: About 7 to 10 days after alcohol withdrawal, 
patients were administered the MoCA and the FAB in a random 
order. The tests were administered in a quiet room in the morning 
by occupational therapists or neuropsychologists experienced with 
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the test. Patients were seated and had not smoked recently. The 
day following these tests, all the patients were administered the 
neuropsychological test battery by a neuropsychologist. 

Statistical analysis
Our objective was to test the hypothesis that use of the MoCA test 

combined with the FAB test allowed more accurate separation of cases 
from controls than the MoCA test alone. For this purpose, patients 
with no cognitive impairment assessed by the neuropsychological 
battery were coded “0” and patients with one or more cognitive 
problems were coded “1”. The codes were used to obtain a numeric 
response vector. Two additional vectors (predictors) generated the 
total score for either the MoCA or the FAB for each patient. These 
three vectors contained 134 observations each. We used the ROC 
function in the pROC package for R to compute the AUC and the 95% 
Confidence Interval (CI). We pursued our analyses by computing 
the 95% CI of sensitivity and specificity for several threshold values. 
Confidence intervals (95% CI) were computed with 2000 stratified 
bootstrap replicates. For this, we used the ci.thresholds function in 
the pROC package. We finally searched for threshold values that 
maximized both sensitivity and specificity as returned by the coords 
function and the Youden’s J index (= sensitivity+specificity-1) [33].

The main objective of our research was to estimate an incremental 
value for the MoCA and the FAB tests for separating cases from 
control. For this purpose, we used logistic regression (the glm 
function) to model the dichotomous variable “Groups” (i.e., cases 
vs. controls). We tested three models: 1) in the first, the MoCA test 
was modeled as a fixed-effect parameter, 2) in the second, the FAB 
test was modeled as a fixed-effect parameter, and 3) in the third, both 
the MoCA and FAB tests were modeled as fixed-effect parameters. 
We reported regression coefficients and associated p-values. We 
estimated the quality of our models’ fits using Akaike’s Information 
Criterion (AIC). We then ran a ROC curve using the probability values 
returned by the glm function. We obtained three AUC values – one 
for each of the three models mentioned above. We used the roc.test 
function to compare the AUC values obtained from the first and the 
third models. We chose Delong’s Z test to test the difference between 
two correlated ROC curves [34]. We used Pearson’s correlation to 
estimate the relationship between two continuous measures and 
Student’s t-test to compare two means.

The concordance between the MoCA and the FAB classification 
(cognitive trouble, yes or no) was measured using the kappa test.

Results
Socio-demographic and addiction data

Among the 146 patients that were included in the initial studies, 
the FAB was incomplete on admission in 12 cases. Consequently, 
134 patients, 97 men (72.4%) and 37 women (27.6%), were finally 
included in the actual study. Their main characteristics are presented 
in the (Table 1). 

Baseline cognitive evaluation
In this series, 70 patients (52%) presented cognitive dysfunction 

according to the battery of Neuropsychological (NP) tests (40 
patients had mild disorders and 30 patients had severe disorders), 

while 64 patients (48%) presented no abnormalities. Among patients 
with cognitive impairment diagnosed by the test battery, 59/70 had 
abnormal MoCA results (84%) and 38/70 had abnormal FAB results 
(54%) (Table 2). The mean MoCA score was significantly lower (p < 
0.001) in the sub-group of patients with abnormal NP tests (22.77 ± 
3.14 vs 26.37 ± 2.30) as was the case for the FAB test (15.12 ± 1.83 vs 
16.38 ± 1.45) (data not shown). 

Among the 64 patients in whom the NP tests were normal, 17 
had either an abnormal MoCA or an abnormal FAB test (Table 3), 
indicating a 26.5% false-positive rate. Conversely, in the subjects with 
at least one abnormal NP test (N = 70), the false-negative MoCA test 
rate was 15.7% while it was 45.7% for the FAB test. Moreover, among 
the 11 patients with a normal MoCA test, only 2 had an abnormal 
FAB test, representing a correction rate of 2.8% (2/70). Finally, the 
concordance between the MoCA and FAB tests was weak (kappa = 
0.27).

N 134

Sex (M/W) 97/37

Age (years) 48.8 ± 9.4 

Education (%)

≤12 years 77.6

>12 years 22.4

Employment (%) 35.1

Smoker (%) 79.1

Cannabis user (%) 14.1

Alcohol (g/day) 227±115

Duration of AUD (years) 15±9

Age at AUD beginning 32.8 ± 11.3

Past family history of AUD (%) 46.7

Table 1: Main sociodemographic and addiction characteristics of the 134 patients 
studied.

NP test
Impairment

N

MoCA score
abnormal

FAB score
abnormal

No 64 17 (26.6%) 17 (26.6%)

Yes 70 59 (84%) 38 (54%)

Moderate 40 32 (80%) 16 (40%)

Severe 30 27 (90%) 22 (73.3%)

Table 2: MoCA and FAB results according to the NP battery results.

NP tests MoCA test
FAB test

Total
normal abnormal

No disorder (N=64)

normal 35 12 47 (73.4%)

abnormal 12 5 17 (26.6%)

Total 47 (73.4%) 17 (26.6%) 64 (100%)

At least one disorder 
(N=70)

normal 9 2 11 (15.7%)

abnormal 23 36 59 (84.2%)

Total 32 (45.7%) 38 (54.2%) 70 (100%)

Table 3: Cross-table showing MoCA and FAB test results as a function of NP 
test results.
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FAB and MoCA correlations with the different tests of the 
gold standard battery 

The FAB score correlated positively with the P Fluency (r = 0.41; 
p < 0.001) and animal fluency tests (r = 0.44; p < .001), and negatively 
with the time of completion of the TMT-B (r = -0.58; p < .001) and 
the Word-Color part of the Stroop task (r= -0.34; p = 0.002). A non-
significant correlation was recorded between the FAB score and the 
Word-Color part of the Stroop task interference measure (r = -0.10; 
p = 0.38).

The MoCA score correlated positively with the P Fluency (r = 0.47; 
p < 0.001) and animal fluency tests (r = 0.28; p = 0.01), and negatively 
with the time of completion of the TMT-B (r = -0.43; p < 0.001). Non-
significant correlations were recorded between the MoCA score, the 
time of completion of the Word-Color part of the Stroop task (r = 
-0.10; p = 0.37) and the related interference measure (r = -0.07; p = 
0.52). The relationships between the MoCA score, the FAB score and 
ancillary executive functions tests are presented in (Table 4).

The MoCA and FAB combination
In the first model (AIC = 129.06), we treated the intercept and the 

MoCA score as fixed effects and reported a negative and significant 
effect of the former on the probability of being diagnosed with one or 
more cognitive problems (B = -0.59; p < 0.001). In the second model 

(AIC = 163.97), we treated the intercept and the FAB score as fixed 
effects and reported a negative and significant effect of the former 
on the probability of being diagnosed with one or more cognitive 
problems (B = -0.59; p < 0.001). In the third model (AIC = 127.73), 
we treated the intercept, the MoCA score and the FAB score as fixed 
effects. We confirmed a negative and significant effect of the MoCA 
on the probability of being diagnosed with one or more cognitive 
problems (B = -0.53; p < 0.001), but the effect of the FAB score was 
not significant anymore (B = -0.29; p = 0.08). 

We next estimated the AUC value of our three logistic regression 
models. We confirmed that Model 1 with the MoCA as the single 
predictor produced a higher AUC value (AUC=0.85) (Figure 1A) 
than Model 2 with the FAB score alone (AUC=0.73) (Figure 1B). 
The AUC increased (Model 3) when the MoCA and FAB scores were 
combined (AUC=0.86) (Figure 1C) but the difference with the AUC 
value obtained with Model 1 was not significant (Z = -0.81; p = 0.42).

Discussion
The aim of this study was to evaluate use of the FAB combined 

with the MoCA test as a screening tool for cognitive dysfunction in 
patients with AUD. The MoCA test has been reported to be efficient 
for cognitive screening in AUD patients [2]. But it is a rather general 
test which does not focus strictly on executive functioning disorders. 

Figure 1: A), ROC for the MoCA score (=0.85); B), ROC for the FAB score (=0.73); C), ROC for the MoCA score combined with the FAB score (=0.86).

MOCA FAB P Fluency Animal Fluency TMT-B Stroop Time Stroop interference

MOCA -

FAB .45 *** -

P Fluency .47 *** .41 *** -

Animal Fluency .28 ** .44 *** .51 *** -

TMT-B -.43 *** -.58 *** -.30 ** -.44 *** -

Stroop Time -.10 N.S. -.34 *** -.26 * -.41 *** .32 ** -

Stroop Interference -.07 N.S. -.10 N.S. -.12 N.S. -.12 N.S. .23 * .06 N.S. -

Table 4: Relationships between the MoCA score, the FAB score and ancillary executive functions tests (TMT-B = time of completion of the TMT part B; Stroop time = 
time of completion of the Word-Color part of the Stroop task).

 *p ≤0.05; **p ≤0.01; ***p ≤0.001.
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Given that in some AUD patients executive functions are more affected 
than non-executive functions such as language, denomination, 
and abstraction [15]. The MoCA test might produce false results. 
Therefore, combining it with a specific executive functions screening 
test, such as the FAB, could improve the screening rate of cognitive 
disorders.

However, our results show that the MoCA-FAB combination 
did not perform significantly better than the MoCA alone for the 
screening of cognitive disorders in AUD patients. In the sub-group 
of patients with cognitive disorders assessed by the NP test battery, 
administration of the FAB in patients with a normal MoCA test 
improved the screening rate by only 2.8%. Moreover, for the MoCA 
and the MoCA+FAB, AUC were not significantly different, i.e., 0.85 
and 0.86, respectively.

This was surprising since, although only few studies have 
evaluated the FAB in addiction and particularly in AUD, their 
results suggested that the FAB test was efficient for screening frontal 
disorders in these patients. A Brazilian study evaluated 32 patients 
who were heavy alcohol users, but the primary inclusion criterion was 
dependence on cocaine [17]. The FAB was informative in this series 
since 3 of the 6 cognitive domains assessed (abstract reasoning, motor 
programming, and cognitive flexibility) were impaired compared to 
the control group [12]. Evaluated 60 AUD patients comparable to 
ours, of which most were men (87%) with significant mean daily 
alcohol consumption (28 units per day versus 22 in our series), and 
only a minority (12%) had completed higher education. In this work, 
the mean FAB score was very low at 11.1. [35], 42 patients undergoing 
alcoholic detoxification were included in 2 different groups based 
on MOA B platelet activity values. The mean FAB values in these 2 
groups were close to our results at respectively 16.2 and 15.8, although 
the subjects’ mean alcohol consumption was lower (130 and 95 g/d 
respectively) and they had been abstinent for slightly longer (112 d 
and 98 d in each group, respectively) than the subjects in our series. 

Finally, it was reported that the FAB has good psychometric 
properties (internal consistency, optimal interrater reliability, and 
concurrent validity) and that it allowed around 90 % of cases to be 
correctly identified in a discriminant analysis of patients and controls 
[16].

Analysis of our results indicates that the FAB alone predicts 
the probability of being diagnosed with one or more cognitive 
problems, but this effect turned to be not significant when the MoCA 
was included in our model. The absence of significant screening 
improvement by use of the MoCA combined with the FAB may 
therefore be related to the fact that the information provided by FAB 
is already provided by the MoCA score. Indeed, both the MoCA and 
FAB correlated significantly with several tests of the gold standard 
battery, i.e., P Fluency, the animal fluency test and the time of 
completion of the TMT-B. Furthermore, neither the MoCA nor the 
FAB were correlated with the Word-Color part of the Stroop task 
interference measure. The only significant discordance observed 
between the MoCA and the FAB was the correlation between the FAB 
score and the Word-Color part of the Stroop task. 

As stated above, the MoCA test covers more cognitive domains 
than the FAB. In our series almost all patients with abnormal FAB 
results also had abnormal MoCA results, and as the screening 

performance of the MoCA test is better than the FAB, this suggests 
that in a subset of AUD patients, cognitive disorders might involve 
global rather than only executive functions, in accordance with other 
reports [12,15].

In conclusion, our results showed that the MoCA-FAB 
combination did not perform better than the MoCA alone as a 
screening tool for cognitive dysfunction among AUD patients. This 
confirms that the MoCA is a very interesting screening tool in this 
population and its design makes it possible to detect frontal as well as 
general cognitive disorders.

Acknowledgments 
The authors thank all the clinical team’s members of the treatment 

addiction unit. This work was funded by local sources.

References
1. Copersino ML, Fals-Stewart W, Fitzmaurice G, Schretlen DJ, Sokoloff J, et al. 

Rapid cognitive screening of patients with substance use disorders. Exp Clin 
Psychopharmacol. 2009; 17: 337-344.

2. Alarcon R, Nalpas B, Pelletier S, Perney P. MoCA as a screening tool of 
neuropsychological deficits in alcohol-dependent patients. Alcohol Clin Exp 
Res. 2015; 39: 1042-1048.

3. Pelletier S, Nalpas B, Alarcon R, Rigole H, Perney P. Investigation of 
Cognitive Improvement in alcohol-dependent inpatients using the Montreal 
Cognitive Assessment (MoCA) Score. J Addict. 2016:1539096.

4. Teichner G, Horner MD, Roitzsch, JC, Herron J, Thevos A. Substance abuse 
treatment outcomes for cognitively impaired and intact outpatients. Addict 
Behav. 2002; 27: 751-763.

5. Aharonovich E, Hasin DS, Brooks AC, Liu X, Bisaga A, et al. Cognitive 
deficits predict low treatment retention in cocaine dependent patients. Drug 
and Alcohol Dependence. 2006; 81: 313-322. 

6. Ewert V, Pelletier S, Alarcon R, Nalpas B, Donadieu-Rigole H et al. 
Determination of MoCA cutoff score in patients with alcohol use disorders. 
Alcohol Clin Exp Res. 2018; 42: 403-412.

7. Diamond A. Executive functions. Annu Rev Psychol. 2013; 64: 135-168.

8. Dolan SL, Bechara A, Nathan PE. Executive dysfunction as a risk marker 
for substance abuse: the role of impulsive personality traits. Behav Sci Law. 
2008; 26: 799-822.

9. Goldstein RZ, Volkow ND. Dysfunction of the prefrontal cortex in addiction: 
neuroimaging findings and clinical implications. Nat Rev Neurosci. 2011; 12: 
652-669.

10. Moselhy HF, Georgiou G, Kahn A. Frontal lobe changes in alcoholism: a 
review of the literature. Alcohol and Alcoholism 2001; 36: 357-368.

11.  Goldstein RZ, Volkow ND. Drug addiction and its underlying neurobiological 
basis: neuroimaging evidence for the involvement of the frontal cortex. Am J 
Psychiatry. 2002; 159: 1642-1652.

12. Nakamura-Palacios EM, Souza RS, Zago-Gomes MP, de Melo AM, Braga 
FS, et al. Gray Matter Volume in Left Rostral Middle Frontal and Left 
Cerebellar Cortices Predicts Frontal Executive Performance in Alcoholic 
Subjects. Alcohol Clin Exp Res. 2014; 38: 1126-1133.

13. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, et al. 
The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild 
cognitive impairment. J Am Geriatric Soc. 2005; 53: 695-699.

14.  Ritz L, Lannuzel C, Boudehent C, Vabret F, Bordas N, et al. Validation of 
a brief screening tool for alcohol-related neuropsychological impairments. 
Alcohol Clin Exp Res. 2015; 39: 2249-2260.

15. Zago-Gomes MP, Nakamura-Palacios EM. Cognitive components of frontal 
lobe function in alcoholics classified according to Lesch’s typology. Alcohol 
and Alcoholism. 2009; 44: 449-457.

https://pubmed.ncbi.nlm.nih.gov/19803633/
https://pubmed.ncbi.nlm.nih.gov/19803633/
https://pubmed.ncbi.nlm.nih.gov/19803633/
https://pubmed.ncbi.nlm.nih.gov/25939560/
https://pubmed.ncbi.nlm.nih.gov/25939560/
https://pubmed.ncbi.nlm.nih.gov/25939560/
https://www.hindawi.com/journals/jad/2016/1539096/
https://www.hindawi.com/journals/jad/2016/1539096/
https://www.hindawi.com/journals/jad/2016/1539096/
https://pubmed.ncbi.nlm.nih.gov/12201382/
https://pubmed.ncbi.nlm.nih.gov/12201382/
https://pubmed.ncbi.nlm.nih.gov/12201382/
https://pubmed.ncbi.nlm.nih.gov/16171953/
https://pubmed.ncbi.nlm.nih.gov/16171953/
https://pubmed.ncbi.nlm.nih.gov/16171953/
https://pubmed.ncbi.nlm.nih.gov/29120490/
https://pubmed.ncbi.nlm.nih.gov/29120490/
https://pubmed.ncbi.nlm.nih.gov/29120490/
https://www.annualreviews.org/doi/abs/10.1146/annurev-psych-113011-143750
https://pubmed.ncbi.nlm.nih.gov/19039793/
https://pubmed.ncbi.nlm.nih.gov/19039793/
https://pubmed.ncbi.nlm.nih.gov/19039793/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3462342/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3462342/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3462342/
https://pubmed.ncbi.nlm.nih.gov/11524299/
https://pubmed.ncbi.nlm.nih.gov/11524299/
https://pubmed.ncbi.nlm.nih.gov/12359667/
https://pubmed.ncbi.nlm.nih.gov/12359667/
https://pubmed.ncbi.nlm.nih.gov/12359667/
https://pubmed.ncbi.nlm.nih.gov/24256621/
https://pubmed.ncbi.nlm.nih.gov/24256621/
https://pubmed.ncbi.nlm.nih.gov/24256621/
https://pubmed.ncbi.nlm.nih.gov/24256621/
https://pubmed.ncbi.nlm.nih.gov/15817019/
https://pubmed.ncbi.nlm.nih.gov/15817019/
https://pubmed.ncbi.nlm.nih.gov/15817019/
https://pubmed.ncbi.nlm.nih.gov/26503070/
https://pubmed.ncbi.nlm.nih.gov/26503070/
https://pubmed.ncbi.nlm.nih.gov/26503070/
https://academic.oup.com/alcalc/article/44/5/449/182409/
https://academic.oup.com/alcalc/article/44/5/449/182409/
https://academic.oup.com/alcalc/article/44/5/449/182409/


Austin J Psychiatry Behav Sci 7(2): id1083 (2021)  - Page - 06

Nalpas B Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

16. Dubois B, Slachevsky A, Litvan I, Pillon B. The FAB: a Frontal Assessment 
Battery at bedside. Neurology 2000; 55: 1621-1626.

17. Cunha PJ, Nicastri S, Guerra de Andrade A, Bolla KI. The frontal assessment 
battery (FAB) reveals neurocognitive dysfunction in substance-dependent 
individuals in distinct executive domains: Abstract reasoning, motor 
programming, and cognitive flexibility. Addict Behav. 2010; 35: 875-881.

18. Pelletier S, Alarcon R, Ewert V, Forest M, Nalpas B, et al. Comparison of the 
MoCA and BEARNI tests for detection of cognitive impairment in in-patients 
with alcohol use disorders. Drug Alcohol Depend. 2018; 187: 249-253.

19. Sobell LC, Agrawal S, Sobell MB, Leo GI, Young LJ, et al. Comparison of a 
quick drinking screen with the timeline followback for individuals with alcohol 
problems. J Stud Alcohol. 2003; 64: 858-861.

20. Rossetti HC, Lacritz LH, Cullum CM, Weiner MF. Normative date for the 
Montreal Cognitive Assessment in the population-based sample. Neurology. 
2011; 77: 1272-1275.

21. Nixon SJ, Lawton-Craddock A, Tivis R, Ceballos N. Nicotine’s effects on 
attentional efficiency in alcoholics. Alcohol Clin Exp Res. 2007; 31: 2083-
2091.

22. Davies SJ, Pandit SA, Feeney A, Stevenson BJ, Kerwin RW, et al. Is there 
cognitive impairment in clinically ‘healthy’ abstinent alcohol dependence? 
Alcohol and Alcoholism. 2005; 40: 498-503.

23. Sanhueza C, Garcia-Moreno LM, Exposito J. Weekend alcoholism in youth 
and neurocognitive aging. Psicothema. 2011; 23: 209-214.

24. Stavro K, Pelletier J, Potvin S. Widespread and sustained cognitive deficits in 
alcoholism: a meta-analysis. Addict Biol. 2013; 18: 203-213.

25. Reitan RM. The validity of the Trail Making Test as an indicator of organic 
brain damage. Percept Mot Skills. 1958; 8: 271-276. 

26. Groupe de Réflexion sur l’Evaluation des Fonctions Exécutives. L’évaluation 
des fonctions exécutives en pratique clinique. Rev Neuropsychol. 2001; 11: 
383-434.

27. Stroop J. Studies of interference in serial verbal reactions. J Exp Psychol. 
1935; 18: 643-662.

28. Cardebat D, Doyon B, Puel M, Goulet P, Joanette Y. Formal and semantic 
lexical evocation in normal subjects. Performance and dynamics of production 
as a function of sex, age and educational level. Acta Neurol Belg. 1990; 90: 
207-217.

29. Van der Linden M, Juillerat AC. Neuropsychological rehabilitation in early 
stage Alzheimer’s disease : principles, methods and perspectives. Rev 
Neurol. 2004; 160: S64-S70.

30. Delis DC, Freeland J, Kramer JH, Kaplan E. Integrating clinical assessment 
with cognitive neuroscience: construct validation of the California Verbal 
Learning Test. J Consult Clin Psychol. 1988; 56: 123-130.

31. Wechsler D. WAIS-IV Echelle d’intelligence de Wechsler pour adultes. 
Quatrième édition. Centre de psychologie appliquée, Paris, France. 2011.

32. Osterrieth PA. Le test de copie d’une figure complexe; contribution à l’étude 
de la perception et de la mémoire. Arch Psychol. 1944; 30: 206-356.

33. Youden J. Index for rating diagnostic tests. Cancer. 1950; 3: 32-35.

34. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing the areas under two 
or more correlated receiver operating characteristic curves: a nonparametric 
approach. Biometrics 1988; 44: 837-845.

35. Pombo S, Levy P, Bicho M, Ismail F, Cardoso JMN. Neuropsychological 
function and platelet monoamine oxidase activity levels in type I alcoholic 
patients. Alcohol and Alcoholism. 2008; 43: 423-430.

https://pubmed.ncbi.nlm.nih.gov/11113214/
https://pubmed.ncbi.nlm.nih.gov/11113214/
https://pubmed.ncbi.nlm.nih.gov/20584570/
https://pubmed.ncbi.nlm.nih.gov/20584570/
https://pubmed.ncbi.nlm.nih.gov/20584570/
https://pubmed.ncbi.nlm.nih.gov/20584570/
https://pubmed.ncbi.nlm.nih.gov/29684893/
https://pubmed.ncbi.nlm.nih.gov/29684893/
https://pubmed.ncbi.nlm.nih.gov/29684893/
https://pubmed.ncbi.nlm.nih.gov/14743950/
https://pubmed.ncbi.nlm.nih.gov/14743950/
https://pubmed.ncbi.nlm.nih.gov/14743950/
https://pubmed.ncbi.nlm.nih.gov/21917776/
https://pubmed.ncbi.nlm.nih.gov/21917776/
https://pubmed.ncbi.nlm.nih.gov/21917776/
https://onlinelibrary.wiley.com/doi/10.1111/j.1530-0277.2007.00526.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1530-0277.2007.00526.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1530-0277.2007.00526.x
https://pubmed.ncbi.nlm.nih.gov/16186142/
https://pubmed.ncbi.nlm.nih.gov/16186142/
https://pubmed.ncbi.nlm.nih.gov/16186142/
https://pubmed.ncbi.nlm.nih.gov/21504671/
https://pubmed.ncbi.nlm.nih.gov/21504671/
https://pubmed.ncbi.nlm.nih.gov/22264351/
https://pubmed.ncbi.nlm.nih.gov/22264351/
https://journals.sagepub.com/doi/10.2466/pms.1958.8.3.271
https://journals.sagepub.com/doi/10.2466/pms.1958.8.3.271
https://www.researchgate.net/publication/287761627_L'evaluation_des_fonctions_executives_en_pratique_clinique_Groupe_de_reflexion_sur_l'evaluation_des_fonctions_executives_GREFEX
https://www.researchgate.net/publication/287761627_L'evaluation_des_fonctions_executives_en_pratique_clinique_Groupe_de_reflexion_sur_l'evaluation_des_fonctions_executives_GREFEX
https://www.researchgate.net/publication/287761627_L'evaluation_des_fonctions_executives_en_pratique_clinique_Groupe_de_reflexion_sur_l'evaluation_des_fonctions_executives_GREFEX
https://psycnet.apa.org/record/1936-01863-001
https://psycnet.apa.org/record/1936-01863-001
https://pubmed.ncbi.nlm.nih.gov/2124031/
https://pubmed.ncbi.nlm.nih.gov/2124031/
https://pubmed.ncbi.nlm.nih.gov/2124031/
https://pubmed.ncbi.nlm.nih.gov/2124031/
https://pubmed.ncbi.nlm.nih.gov/15118554/
https://pubmed.ncbi.nlm.nih.gov/15118554/
https://pubmed.ncbi.nlm.nih.gov/15118554/
https://pubmed.ncbi.nlm.nih.gov/3346437/
https://pubmed.ncbi.nlm.nih.gov/3346437/
https://pubmed.ncbi.nlm.nih.gov/3346437/
https://ulysse.univ-lorraine.fr/discovery/fulldisplay?vid=33UDL_INST:UDL&search_scope=MyInst_and_CI&tab=Everything&docid=alma991011058632005596&lang=fr&context=L&adaptor=Local Search Engine&query=creator,exact,Art institute Chicago, Ill.,AND&mode=advanced&facet=creator,exact,Art institute Chicago, Ill.
https://ulysse.univ-lorraine.fr/discovery/fulldisplay?vid=33UDL_INST:UDL&search_scope=MyInst_and_CI&tab=Everything&docid=alma991011058632005596&lang=fr&context=L&adaptor=Local Search Engine&query=creator,exact,Art institute Chicago, Ill.,AND&mode=advanced&facet=creator,exact,Art institute Chicago, Ill.
https://www.worldcat.org/title/test-de-copie-dune-figure-complexe-contribution-a-letude-de-la-perception-et-de-la-memoire/oclc/492366198
https://www.worldcat.org/title/test-de-copie-dune-figure-complexe-contribution-a-letude-de-la-perception-et-de-la-memoire/oclc/492366198
https://pubmed.ncbi.nlm.nih.gov/15405679/
https://pubmed.ncbi.nlm.nih.gov/3203132/
https://pubmed.ncbi.nlm.nih.gov/3203132/
https://pubmed.ncbi.nlm.nih.gov/3203132/
https://academic.oup.com/alcalc/article/43/4/423/128466
https://academic.oup.com/alcalc/article/43/4/423/128466
https://academic.oup.com/alcalc/article/43/4/423/128466

	Title
	Abstract
	Introduction
	Patients and Methods 
	Patients
	Methods
	Statistical analysis

	Results
	Socio-demographic and addiction data
	Baseline cognitive evaluation
	FAB and MoCA correlations with the different tests of the gold standard battery 
	The MoCA and FAB combination

	Discussion
	Acknowledgments
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1

