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ABSTRACT

Context: Cognitive impairments are common among patients with alcohol dependence. It may involve frontal executive
dysfunction, global cognitive impairments, or both. Motivation to quit alcohol involves recognition of alcohol use
as a problem. This ability may be construed as a cognitive symptom. Aims: The aim is to study the frequency of
cognitive dysfunction among patients with alcohol dependence and to study the association between cognitive
dysfunction and the motivation to quit alcohol. Materials and Methods: Fifty-six adult males with alcohol dependence
(International Classification of Diseases-10) who had completed a course of detoxification and who did not have active
withdrawal symptoms or acute medical illnesses were recruited for this study. Their cognitive functions were tested
using the Montreal Cognitive Assessment (MoCA) and Frontal Assessment Battery (FAB). Their motivation levels were
assessed using the Stages of Change Readiness and Treatment Eagerness Scale. Clinical details were collected using a
semi-structured pro forma. Results: Global cognitive impairment (MoCA <26) was seen in 81% and frontal executive
dysfunction (FAB <12) in 16% of patients. Higher MoCA and FAB scores correlated with better education, while lower
FAB scores correlated with higher age. The 14 patients (25%) with good motivation did not differ in age, education, years
of dependence, or MoCA or FAB scores from poorly motivated patients. FAB scores, but not MoCA, were associated
with poor motivation. All nine patients with FAB <12 were poorly motivated to quit alcohol; likelihood score = 5.731,
P = 0.017. Conclusions: Four-fifths of patients with alcohol dependence had global cognitive impairments after the
detoxification period. One-sixth had frontal executive dysfunction. Cognitive functions were not significantly correlated
with the duration of dependence. Presence of frontal executive dysfunction was associated with almost six times likelihood
that the patient will be poorly motivated to quit alcohol.
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INTRODUCTION

Alcohol dependence is seen in about 6% of the
population in Puducherry.!") Some salient features of
alcohol dependence are craving or a persistent urge to
use alcohol, tolerance, or taking increasing amounts
of alcohol over a period of time, experiencing a set of
physical signs and symptoms when the use of alcohol
is reduced or stopped (withdrawals), and an inability
to control the use of alcohol. It is known that chronic
and heavy use of alcohol (defined as more than 4 units
[40 g of absolute alcohol] per day) can lead to a host
of physical complications. Neurological complications
of chronic and heavy alcohol use include peripheral
neuropathy, myopathy, cerebellar degeneration, and
cognitive impairment.?’ Cognitive impairment, as
measured using the MoCA, has been detected in about
68% of patients with alcohol dependence.! A recently
published study from Bengaluru found about 23% of
patients with alcohol dependence having impairment
in cognitive functions as defined by the Mini-Mental
Status Examination score <25.1 In a study done at a
tertiary care hospital in Nepal, it was found that about
34% of patients with alcohol dependence had frontal
executive dysfunction and about 54% had memory
disturbances.?!

The cognitive impairment in alcohol dependence can
be viewed under three broad categories: (i) cognitive
deficits as a risk factor for alcohol use disorders,!°
(ii) cognitive processing as a target of cognitive therapies
for alcohol use,”) and (iii) cognitive impairments as
a complication of chronic alcohol use.¥) These three
aspects are not always mutually exclusive. For example,
distortions in cognitive processing may increase the risk
of alcohol use and progression to dependence. These
distortions in cognitive processing may later interfere
with the effectiveness of psychotherapy for alcohol
dependence.!

Ihara et al.'¥! have described three types of cognitive
impairments among patients with alcohol dependence.
While some patients have frontal executive dysfunction,
others have frontal executive dysfunction along
with amnesia. A third group of patients have global
cognitive dysfunction due to alcohol use. Studies
have suggested that cognitive dysfunction may show
a gradual improvement over the first 1 year after the
patient abstains from alcohol. Cognitive impairments
are maximal in the initial 2 weeks after abstinence but
show a gradual improvement thereafter.!')

One of the important determinants of outcomes in
alcohol use disorders is the motivation of the patient to
quit alcohol. This motivation consists of the recognition
of alcohol use as a problem followed by taking steps

to quit alcohol and maintain abstinence. The inability
to recognize alcohol use as a problem can itself be
understood as a cognitive symptom. This concept is
similar to anosognosia seen in neurological disorders
such as stroke where the patient does not recognize
that his/her limb is paralyzed.

We did the current study with the aims of assessing the
cognitive functioning among patients with alcohol use
disorders who have recently undergone detoxification
and to correlate the cognitive deficits with the level
of motivation to quit alcohol use. The objectives of
the study were to (i) estimate the frequency of global
cognitive impairment and frontal executive dysfunction
among recently detoxified male patients with alcohol
dependence syndrome and (ii) to study the association
between cognitive functioning and the motivational
state to quit alcohol use.

SUBJECTS AND METHODS

This study was conducted at the Deaddiction Clinic
Services of the Department of Psychiatry of Jawaharlal
Institute of Postgraduate Medical Education and
Research, Puducherry, in July-August 2017. Patients
diagnosed with alcohol dependence syndrome (F10.20)
as per the International Classification of Diseases-10
criteria were recruited. Male patients above the age of
18 years were included after completing a course of
detoxification for at least 7 days. Those with persisting
withdrawal symptoms at the time of assessment were
excluded from the study. Patients with acute unstable
medical illnesses or those with comorbid severe
mental illnesses or other substance use disorders
(except nicotine dependence) were also excluded from
the study. We took written informed consent from the
patients and their relatives.

The sample size was estimated using OpenEpi
version 3.0.1""I The proportion of patients with cognitive
impairment was estimated at 35%."?! Using a 10%
absolute precision and a confidence limit of 95%, we got
a sample size of 56 out of the estimated 150 patients
expected to seek treatment during the study period.
The study began after obtaining clearance from the
Institute Ethics Committee (Human Studies) of the
hospital (Ref No: IEC/2017/0026).

Patients were interviewed regarding sociodemographic
details and clinical features of alcohol use. Cognitive
assessment was done using the MoCA,!"*I and
frontal executive functions were tested using the
Frontal Assessment Battery (FAB).U'¥ The Stages
of Change Readiness and Treatment Eagerness
Scale (SOCRATES) (version 8.0) was applied for the
assessment of motivational state.["! The scores on the
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SOCRATES were used to classify patients as having
good or poor motivation by two authors (BB and KPP)
independently using the decile scores guide given along
with the SOCRATES tool. “Good motivation” included
patients in preparation or action stage, whereas “poor
motivation” was used for patients in precontemplation
or contemplation stages. The scales were used in Tamil
as already available (MoCA) or after translation and
pilot validation (FAB and SOCRATES) after due
permission from the authors of the original scale.

The data were analyzed using SPSS Statistics for
Windows, version 17.0 (SPSS Inc., Chicago, Ill., USA).
Descriptive statistics were used. Independent sample
t-test and Mann-Whitney U-test were used to compare
continuous variables having normal and nonnormal
distribution, respectively.

RESULTS

The clinical and demographic characteristics of
the 56 men who participated in the study are
summarized in Table 1. The mean age of patients
was 40.96 years (standard deviation [SD] — 9.62).
They had a mean duration of dependence of
11.41 years (SD - 7.16). Using a cutoff of 26 on the
MoCA test, 45/56 patients (81%) had global cognitive
impairment at the end of the detoxification period.
However, on the FAB test, only 9/56 patients (16%)
had frontal executive dysfunction.

At the time of assessment, 14 patients (25%) had good
motivation to quit. Patients with good motivation and
poor motivation did not differ significantly in terms of
age (42.0[8.2] vs. 40.6 [10.1], T = 0.462, P = 0.640),
mean years of education (9.64 [2.9] vs. 8.57 [2.8],
T = 1.240, P = 0.220), and duration of alcohol
dependence (in years) (11.93 [6.9] vs. 11.24 [7.3],
T = 0.310, P = 0.758). Although patients with poor
motivation had lower total scores on MoCA test (global
cognitive functions) (23.07 [3.8] vs. 20.86 [4.8],
T = 1.547, P = 0.128) and FAB (frontal executive
functions) (13.21 [1.4] vs. 12.60 [2.6], T = 1.123,
P = 0.268), the difference was not statistically
significant.

The cognitive functions, for both MoCA and FAB scores,
were positively correlated with the number of years of
education. However, only FAB scores showed a significant
negative correlation with the age of the patient. Duration
of alcohol dependence showed no significant correlation
with the performance on either of the cognitive tests. The
correlational analysis is depicted in Table 2.

We analyzed if the cognitive test scores correlated
with the motivational state to quit alcohol. While

the MoCA test scores were not associated with the
motivational state of the patient [Table 3], we found
that all the nine patients scoring below the cutoff
score of 12 on the FAB had poor motivation to quit
alcohol [Table 4]. However, the association was not
statistically significant (Fisher’s exact P = 0.09). The
likelihood ratio for low FAB score being associated with
poor motivation was 5.73 (P = 0.017).

Further, we explored the components of FAB that
correlated with poor motivation. The six items are

Table 1: Clinical and demographic characteristics of
patients enrolled

Characteristics Mean (SD)/n (%)
Age 40.96 (9.6)
Years of education 8.84 (2.8)
Marital status

Married 50 (89.2%)

Single or separated 6 (11.8%)
Residence

Urban 21 (37.5%)

Rural 35 (62.5%)
Occupational status

Unemployed 1 (1.8%)

Employed 55 (98.2%)

Type of family
Nuclear 27 (48.2%)
Joint 27 (48.2%)
Three generations 2 (3.6%)

Family income (/month) (INR)

<5000 27 (48.2%)
5000-10,000 16 (28.6%)
10,000-15,000 4(7.1%)
>15,000 9 (16.1%)
Number of years of dependence 11.41 (7.16)
Mean MoCA scores 21.4(4.7)
Mean FAB scores 12.75 (2.3)

SD — Standard deviation; FAB — Frontal Assessment Battery;
MoCA — Montreal Cognitive Assessment; INR — Indian rupees

Table 2: Correlation between clinical features and
cognitive functioning

Pearson’s Age (years) Education Years of

r (P-value) (years) dependence
MoCA —0.166 (0.222)  0.568* (<0.001) 0.051 (0.708)
FAB —0.315%(0.018)  0.302* (0.024) 0.048 (0.723)

*P<0.05; MoCA — Montreal Cognitive Assessment; FAB — Frontal
Assessment Battery

Table 3: Association between Montreal Cognitive
Assessment scores and motivation

MoCA Total
>26 <26
Good motivation 4 10 14
Poor motivation 7 35 42
Fisher’s exact (P=0.439) 11 45 56

MoCA — Montreal Cognitive Assessment
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Table 4: Association between Frontal Assessment
Battery scores and motivation

FAB Total
>12 <12
Good motivation 14 0 14
Poor motivation 33 9 42
Fisher’s exact (P=0.093) 47 9 56

FAB — Frontal Assessment Battery

conceptualization, mental flexibility, programming,
sensitivity to interference, inhibitory control, and
environmental autonomy. Of these, scores in the mental
flexibility domain were significantly lower among poorly
motivated patients.

DISCUSSION

Cognitive impairments in alcohol dependence have not
been widely studied. Previous studies have suggested
that the cognitive deficits may depend on the duration
of abstinence from alcohol and may steadily improve in
the initial 1 year of sustained abstinence.!'” However,
since sustained abstinence is largely dependent on
the motivation levels of the patient to quit alcohol,
in this study, we wanted to study the correlation
between cognitive functions and motivation in
recently detoxified patients with alcohol dependence.
In addition, we thought that the motivation to quit
itself involves recognition of alcohol dependence as a
problem before the patient takes steps to quit alcohol.
Such recognition of the problem constitutes insight
which is conceivably a cognitive function.

We found that four-fifths of patients who have completed
detoxification have a significant degree of cognitive
impairment as defined by the MoCA score of <26. Studies
done in the United States, France, and Singapore have
reported cognitive impairment in patients with substance
use disorders (as assessed by the MoCA test) ranging from
38% to 73%.131218 However, this variation could be due to
differences in the study setting, severity of dependence, and
sample characteristics. This variation between countries
indicates the need to standardize the MoCA test for use in
different populations and derive age- and education-based
norms for each population. Moreover, even in our study, we
found a correlation between the performance on cognitive
tests and the age of the patient (for FAB) and the number
of years of education (for both MoCA and FAB scores).
However, the cognitive tests did not correlate with the
duration of dependence.

We found that one-sixth of patients displayed frontal
executive dysfunction as defined by the FAB score
of <12. This finding is in contrast with results of a
study from Nepal in which about 34% of patients had
impairment of executive functions.?!

While MoCA scores and FAB scores were not
significantly different between the two groups of good
and poor motivation patients, we found that all the
nine patients who had FAB scores under 12 belonged
to poorly motivated group. This finding suggests that
frontal executive dysfunction may be a useful predictor
of poor motivation among recently detoxified patients
with alcohol dependence. However, this finding needs
to be replicated in future studies with possibly larger
sample sizes. Among the items of FAB, the mental
flexibility task (item 2 of FAB) was particularly
associated with poor motivation levels.

The study findings have implications in terms of
management. Considering that cognitive impairment is
associated with poor motivation, it might be imperative
to assess cognitive impairment in patients with poor
motivation. Further, assessing the cognitive impairment
might be beneficial in planning cognitive remediation
strategies for better patient-related outcomes.!'”!
Since the MoCA scores show a significant positive
correlation with the education levels of patient, we
recommend the use of a specific cognitive test for
frontal lobe dysfunction in the form of FAB to predict
poor motivation to quit among patients. FAB is less
correlated with education status of the patient though
it appears to be correlated with the age of the patient.

The strengths of this study include the use of standard
scales for the assessment of global (MoCA) and frontal
cognitive functions (FAB). Standard scale (SOCRATES)
was used to assess motivation which was independently
classified by two qualified psychiatrists with experience
in addiction. The patients are representative of
long-standing alcohol dependence of about 10 years’
duration seeking treatment at a specialized addiction
service.

The limitations of this study include lack of use of
a standard measure of alcohol withdrawal signs at
the time of intake. The sample size was adequate
for the assessment of the frequency of cognitive
impairment. However, it was underpowered (45%)
for the assessment of the usefulness of FAB or MoCA
in predicting poor motivational state. Hence, this
part of the analysis needs to be replicated in future
studies with larger sample sizes. We did not analyze
the type or dose of benzodiazepine used or duration
since discontinuation of the drugs. It could have had
some influence on cognitive functions at the time of
assessment. Other important confounders such as
family history of substance use disorders, childhood
behavioral problems, and severe traumatic brain injuries
were not systematically screened for. As mentioned
previously in the discussion, the lack of a control group
and the lack of age- and education-based population
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norms for MoCA test are limitations in our study that
need to be overcome in future studies. We also did not
assess the severity of dependence or quantity of alcohol
used by the patients. Moreover, future studies may also
be designed to evaluate the longitudinal course of these
deficits among patients after prolonged abstinence and
track the possible changes in motivational levels with
the improvement in cognition.

CONCLUSIONS

About four-fifths of patients with alcohol dependence
have global cognitive dysfunction and about one-sixth
have frontal executive dysfunction immediately
after completion of detoxification treatment. While
global cognitive dysfunction did not seem to predict
motivational state, all patients with frontal executive
dysfunction were poorly motivated. Frontal executive
dysfunction may be a more robust predictor of poor
motivation to quit alcohol.
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