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Abstract

Purpose –This study aims to examine the effectiveness of an integrated intervention program for alcoholism
(IIPA) for improving verbal encoding andmemory, visuospatial construction, visual memory and quality of life
(QoL) in persons with alcohol dependence.
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Design/methodology/approach – The sample comprised treatment-seeking alcohol-dependent persons
(n5 50), allotted into two groups: (1) the treatment as usual (TAU) group (n5 25) and (2) the treatment group
(n 5 25)]. The groups were matched on age (±1 year) and education (±1 year). The TAU group received
standard pharmacological treatment, psychotherapeutic sessions on relapse prevention and yoga for 18 days,
while the treatment group received IIPA sessions in addition to the usual treatment. Auditory verbal learning
test, complex figure test and QoL scale were administered at pre- and post-treatment along with screening
measures.
Findings – The two groups were comparable on demographic variables, clinical characteristics and outcome
measures at baseline. Pre- to post-treatment changes (gain scores) comparison between the treatment andTAU
groups revealed a significant difference in verbal encoding, verbal and visual memory, verbal recognition,
visuospatial construction and QoL.
Research limitations/implications –This study suggests that IIPA is effective for improving learning and
memory in both modality (verbal and visual) and QoL in persons with alcoholism. The IIPAmay help in better
treatment recovery.
Practical implications – The IIPA may help in treatment for alcoholism and may enhance treatment
efficacy.
Originality/value – IIPA is effective for improving learning and memory in both modalities and QoL in
persons with alcohol dependence. The IIPA may help in better treatment recovery.

Keywords Alcohol dependence, Learning and memory, Quality of life, India

Paper type Research paper

Introduction
Alcohol-use disorder produces structural and functional brain dysfunctions, particularly in
the frontal and limbic cortex [1, 2]. Persons with alcohol dependence demonstrate multiple
cognitive impairments such as executive function deficits (i.e. working memory, inhibitory
control and cognitive flexibility), visuospatial abilities and learning and memory including
episodic and prospective memory [3–5]. Some of the cognitive impairment caused by alcohol-
use disorder is reversible with abstinence. However, several cognitive deficits, particularly
visuospatial abilities, and memory functioning persist for several months to even more than
one year of abstinence [6].

Cognitive deficits such as learning and memory in persons with alcohol dependence may
contribute to everyday problems encountered even after treatment. Treatments for these
individuals include motivational interviewing, relapse prevention and coping skills training.
These skills help to manage the craving and prevent relapse and promote adaptive
psychosocial functioning. In the treatment sessions, individuals are required to reflect on the
negative consequences of alcohol dependence as well as the risky situations that could
potentially induce craving and lead to drinking behavior. They are also expected to learn and
remember the adaptive strategies to deal with craving effectively and tomaintain sobriety [7].
To be able to effectively deal with these situations and apply the acquired skills and
strategies, adequate learning and memory are essential. Learning and memory impairments
are likely to affect adaptive behavioral change. Memory can predict readiness to change
drinking behaviors [8].

Hence, individuals with cognitive impairments are less likely to benefit from the treatment
of alcohol dependence. Cognitive impairments may lead to denial of the problems related to
alcohol dependence, as individuals may fail to generalize from the examples, or relate the
learning with experiences in treatment sessions. Thus, individuals may fail to benefit from
experiences in treatment sessions. It may affect their motivation to actively participate in the
treatment due to difficulties in comprehension [9].

Cognitive deficits may limit the person’s ability to fully benefit from the treatment. Hence,
it is imperative to address cognitive deficits, includingmemory in the treatment programs for
alcohol dependence. Alcohol dependence adversely impacts a person’s quality of life (QoL).
QoL is a sense of well-being and satisfaction related to an individual’s ability to function in
daily life. Studies have reported considerably decreased QoL, which is an important aspect of
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treatment [10, 11]. It becomes imperative to consider QoL as an outcomemeasure because the
individual’s ability to function in daily life and overall sense of well-being and satisfaction is
an important aspect of treatment – recovery [10].

Cognitive remediation is known to improve cognitive deficit recovery and psychosocial
adjustment in persons with alcohol dependence [12]. Cognitive remediation has been
proved effective in the treatment of substance-use disorders, including alcohol dependence
[13, 14]. We developed an integrated intervention program for alcoholism (IIPA) that
consists of a cognitive remediation program and mind–body exercises [15]. The rationale
for integrating cognitive remediation with mind–body exercises was based on
neurocognitive theories of addiction [16, 17]. Neurocognitive theories of addiction have
emphasized that there is a need for intervention that enhances both executive functions
and emotion regulation. The IIPA intends to address executive functions aswell as emotion
regulation, therefore attempts to promote the optimal balance between the prefrontal
cortex–subcortical regions. This could facilitate the self-regulatory mechanisms and may
prevent aberrant top-down (frontal) control of overwhelming bottom-up impulses from the
limbic systems [15].

The cognitive remediation program comprises tasks to improve attention, working
memory, mental flexibility and learning and memory. The underlying principle of cognitive
remediation is neural plasticity [18]. Similarly, Qigong and Tai Chi Chuan are meditative
exercises, originated from China [19]. They combine meditation with graceful movement,
breathing and relaxation [20]. Both are known to enhance relaxation and reduce sympathetic
nervous system activity [21, 22] and improve cognitive functions, including memory [23, 24].
Multimodal intervention that includes cognitive remediation and mind–body exercise
improves the resting-state connectivity between the medial prefrontal cortex (mPFC) and
medial temporal lobe (MTL) [25]. Mind–body exercise facilitates the resting-state functional
connectivity between the hippocampus and mPFC, increases gray matter volume at the left
MTL and enhances encoding and retrieval of memory [26, 27]. Mind–body exercise also may
facilitate neural/brain plasticity in regions implicated in drug addiction [28].

This study aimed to examine the effects of IIPA, which integrates cognitive remediation
with mind–body exercise in improving verbal learning and memory, visuospatial
construction, visual memory and QoL in persons with alcohol dependence.

Methodology
This study used a randomized matched case-control design with pre- and post-treatment
assessment. Individuals diagnosed with alcohol dependence as per the diagnostic criteria of
ICD-10 were recruited. All the participants had the early onset of alcohol dependence (alcohol
dependence before 25 years of age) and positive family history of alcohol dependence (one or
more first-degree family members with alcohol dependence). The exclusion criteria for the
participants were: the positive history of other substance-use disorders (barring tobacco)
such as cannabis, the positive history of major psychiatry disorders (i.e. schizophrenia and
mood disorders), severe memory impairment as assessed on the Hindi Mental State
Examination (score less than 24).

Participants were excluded from the study if they had received structured psychotherapy,
meditation or cognitive retraining sessions in the previous year.

The sample was recruited from the inpatient services of the Centre for AddictionMedicine
(CAM), National Institute of Mental Health and Neurosciences (NIMHANS), Bengaluru, India.

A total of 738 patients admitted to the CAMward were approached and screened. Most of
the patients were excluded due to late-onset alcohol dependence; poly-substance abuse; other
substance abuse such as opioids, cannabis and benzodiazepine; comorbid of major
psychiatric disorders such as schizophrenia; and affective disorders and/or complicated
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withdrawal. A detailed description can be seen in Kumar et al. [15]. Fifty participants
completed both pre- and post-treatment assessments.

Ethical consideration
The studywas approved by the Institutional Research andEthics Committee (Ref: NIMH/DO/
SUB-COMMITTEE/2013) and was registered with Clinical Trial Registry India (Ref: CTRI/
2017/08/009346).

Measures
Participant’s demographic status and alcohol dependence-related information (such as the
age of initiation, dependence of alcohol use and duration of alcohol use) were recorded on a
socio-demographic datasheet. The Mini-international Neuropsychiatry Interview (MINI) v.
6.0 [29] was used as a screening tool for Axis I psychiatry disorders. Alcohol dependence in
first-degree familymembers was documented on Family Interview for Genetic Studies (FIGS)
[30]. Severe memory impairment was screened using Hindi Mental State Examination [31].
The Short Alcohol Dependence Data Questionnaire (SADD) [32] was administered for
assessing the severity of alcohol dependence and Semi-StructuredAssessment for Genetics of
Alcoholism-version II (SSAGA-II) [33] was used to document externalizing spectrum
disorders score.

Auditory verbal learning test (AVLT) [34]
This test was originally developed by Rey in 1958 as cited in [35]. The version used here is the
World Health Organization and University of California at Los Angeles (WHO/UCLA)
version, which was developed to reduce cultural bias [34]. This test has been standardized in
the Indian context [36] and is widely used in clinical practice. A 15-item list of words (List A)
was presented to the participant verbally, which were to be learned over five trials.
Thereafter, a new 15-word list (List B) was presented to the participant as an interference
word list. After the recall of the interference word list, the participant was asked to recall the
15 words (List A). This is taken as an immediate recall. Delayed recall of this List A was
obtained after 20 min without prior warning to the participant, following which recognition
phase was taken where the participant was verbally presented with the same 15 words (List
A) alongwith newwords. The task required participants to correctly identify words fromList
A and new words.

Complex figure test (CFT)
This test was first designed by Rey in 1941 as cited in [37]. The complex figure was placed in
front of the participant along with the similar size of the one blank piece of paper. The
participant was instructed to copy the figure without revealing the fact that he/she is
supposed to recall the figure after a few minutes. The participant was asked to do the
freehand drawing, without using a ruler to draw. An eraser was provided for erasing and
correction purposes. The participant was asked to reproduce the design from memory after
3 min (immediate recall) and 30min (delayed recall) without a prior warning. The intervening
period was filled with other tasks. This test has been standardized in the Indian context [36]
and it is widely used in clinical practice as well as in research study.

Quality of life enjoyment and satisfaction questionnaire – short form
(Q-LES-Q-SF) [38]
TheQuality of life enjoyment and satisfaction questionnaire – short form (Q-LES-Q-SF) is one
of the most frequently used outcome measures in psychiatry research. The internal
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consistency and test–retest coefficients were reported as 0.9 and 0.93, respectively. The
Q-LES-Q-SF is reported to be 80% sensitive and 100% specific measure. The Q-LES-Q-SF is a
reliable and valid clinical assessment tool for QoL [39]. It has items related to various aspects
of QoL. Items are framed with a five-point rating scale, ranging from “Very Poor-1” to “Very
Good-5.”The total raw score can range from 14 to 70. Subjects were asked to rate their QoL on
five-point rating items during the previous week.

Procedure
All participants were inpatients at the CAM. They were detoxified with diazepam. Pre-
treatment assessment was carried out after 3–4 days of alcohol detoxification. Following
baseline assessment, the treatment as usual (TAU) group received the usual treatment that
included pharmacological treatment, sessions on relapse prevention (three sessions perweek)
and yoga (six sessions per week) for 18 days. The treatment group received an IIPA along
with the usual treatment (except yoga) for 18 consecutive days. The IIPA has two treatment
components: (1) cognitive remediation tasks and (2) mind–body exercises (Qigong and Tai
Chi Chuan). Cognitive remediation tasks intend to ameliorate cognitive deficits or enhance
cognitive functioning such as attention, working memory, mental flexibility, verbal learning
and memory. Mind–body exercises (Qigong and Tai Chi Chuan) aimed to facilitate affect
regulation, and alleviate stress, produce health benefits and improve overall well-being. More
details about IIPA can be seen in a previously published manuscript [15]. Outcome measures
of learning and memory (verbal and visual), as well as QoL, were administered again at post-
treatment/usual treatment.

Statistical analysis
Data were analyzed using the Statistical Package for the Social Sciences v. 22 for Windows.
Shapiro–Wilk’s test showed that the data were normally distributed. Descriptive statistics
were used. Differences between two groups such as socio-demographic characteristics and
the clinical variables were analyzed using an independent sample t-test for continuous
variables. Pre- to post-treatment changes (gain scores) were calculated for both groups and
then compared between the groups with an independent sample t-test to see whether there
were any significant differences. The effect size was described by Cohen’s d.

Results
Participants were matched on age and education (±1year). The average age was 34.28 years
(range: 18–45 years; SD: 5.33) in the IIPA group and 34.08 years (range: 18–45 years; SD: 5.73)
in the TAU group. The average education was 11.08 years ±2.48 (SD) in the IIPA group and
11.12 years ±2.45 (SD) in the TAU group. The majority of participants from both the groups
were from themiddle socioeconomic status (56% IIPAgroup, 44%TAUgroup) and the lower
socioeconomic status (36% IIPA group, 44% TAU group).

The two groups were compared on clinical variables related to alcoholism such as
initiation age of alcohol use, age at which they became dependent and the duration of alcohol
consumption. The results showed that therewas no significant difference between the groups
on initiation age of alcohol use [p5 0.456, IIPA: 18.64± 2.53; TAU: 19.24± 3.09 (mean± SD)],
age at which they became dependent on alcohol [p 5 0.662, IIPA: 23.64 ± 2.61; TAU:
23.96± 2.52], total years of alcohol use [p5 0.812, IIPA: 15.28± 6.01; TAU: 14.88± 5.81], total
years of alcohol dependence [p 5 0.680, IIPA: 10.60 ± 5.77; TAU: 9.96 ± 5.10], severity of
alcohol use [p 5 0.976, IIPA: 23.24 ± 8.66; TAU: 23.32 ± 10.29] and externalizing trait score
[p 5 0.069, IIPA: 13.40 ± 3.80; TAU: 11.12 ± 4.80]. The two groups were comparable on
pharmacotherapy [15].
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Verbal learning and memory
An independent sample t-test showed that both groups were comparable on the verbal words
encoding (learning trials) and verbal recognition (hit and false alarm) at baseline (Table 1).
The TAU group had better verbal memory compared to the treatment (IIPA) group at
baseline. Table 2, pre- to post-treatment scores (gain scores) showed that there was a
significant difference between the IIPA and TAU groups on verbal encoding, verbal memory
and verbal recognition. The mean of both groups indicates that the IIPA group had a
significantly better improvement compared to the TAUgroup. The effect size was found to be
large for verbal learning and memory.

Visuospatial constructive ability and visual memory
There was no significant difference between the two groups at baseline (Table 1). Pre-to post-
treatment scores were calculated for both groups, and the results showed that there was a
significant difference between the IIPA and TAU groups on visuospatial construction and
visual memory (Table 2). The IIPA group showed significantly better improvement
compared to the TAU group. The effect size was found to be large for visual memory.

Quality of life
Table 1, there was no significant difference between the groups on the total score of QoL at
baseline. Pre-to post-treatment score was calculated for both groups. There was a significant
difference between the IIPA and TAU groups on QoLwhere the IIPA group had significantly
better improvement compared to the TAU group, Table 2. The effect size was found to
be large.

Variables
Treatment group

Mean ± SD
TAU group
Mean ± SD t-value p

Verbal learning (encoding) trials
AVLT trial 1 5.48 ± 1.67 5.52 ± 1.50 �0.09 0.930
AVLT trial 2 7.80 ± 1.85 8.80 ± 2.20 �1.74 0.088
AVLT trial 3 9.40 ± 1.73 10.28 ± 2.32 �1.52 0.135
AVLT trial 4 9.88 ± 1.88 11.00 ± 2.25 �1.91 0.062
AVLT trial 5 10.68 ± 2.01 11.76 ± 1.98 �1.91 0.062
AVLT trial total 43.24 ± 7.76 47.36 ± 9.13 �1.72 0.092

Verbal memory (immediate and delayed recall)
AVLT IR 8.16 ± 2.79 9.92 ± 2.83 �2.21 0.032*
AVLT DR 7.52 ± 2.52 9.36 ± 3.09 �2.31 0.025*

Verbal recognition
AVLT hit 13.04 ± 2.67 13.96 ± 1.79 �1.43 0.159
AVLT FA 1.08 ± 1.29 0.92 ± 1.75 0.37 0.725

Visuospatial construction
CFT copy 33.88 ± 3.26 34.80 ± 1.35 �1.30 0.202

Visual memory
CFT IR 12.78 ± 6.80 14.14 ± 5.91 �0.76 0.452
CFT DR 11.62 ± 7.31 12.82 ± 7.17 �0.59 0.561

QoL
QoL 42.76 ± 6.17 44.16 ± 10.01 �0.60 0.554

Note(s): *p<0.05, AVLT: auditory verbal learning test; IR: immediate recall; DR: delayed recall; CFT: complex
figure test

Table 1.
Learning and memory
(verbal and visual) and
QoL in both groups at

baseline
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Discussion
Psychosocial treatments for persons with alcohol dependence such as motivational
interviewing and relapse prevention focus on changing drinking behaviors, developing
skills to prevent relapse and promote adaptive psychosocial functioning [7]. In the treatment,
individuals are required to reflect on previous and probable future negative consequences of
alcoholism, remembering the risky situations and contexts that can induce craving and lead
to drinking behavior. They were expected to learn and remember the adaptive strategies to
deal with craving effectively and to maintain sobriety. Learning and memory impairments
can adversely impact the patient’s grasping and remembering capacity. To be able to
effectively deal with these situations and apply the acquired skills and strategies, adequate
learning and memory are essential. Hence, learning and memory impairments are likely to
affect the adaptive behavioral change in persons with alcohol dependence. Learning and
memory deficitsmay not be amelioratedwith the usual treatment of alcoholism [6]. It becomes
imperative that the treatment programs for alcoholism need to address these cognitive
deficits. So, specific interventions are required to ameliorate neurocognitive deficits, and the
IIPA is one such intervention developed specifically for treating alcohol-related
neurocognitive deficits.

The findings indicated that therewas a significant difference between the treatment (IIPA)
and the TAU group on learning and memory in both modalities. The treatment (IIPA) group
had comparatively better improvement from pre- to post-treatment. The effect size was also
found to be large. The IIPA has two components, cognitive remediation tasks (such as
attention, executive functions, learning and memory) that intend to improve cognitive
functioning and mind–body exercises that intend to improve relaxation, emotion regulation
and cognitive functioning [15].

Substance-use disorders, including alcohol dependence, produce impairment in cognitive
control by affecting the central nervous system, and poor self-control can lead the alcohol-
dependent person to succumb to craving and relapse [40]. When an individual tries to abstain
from alcohol dependence, the physical andmental symptoms that result from the withdrawal
syndrome increase the risk of relapse [41]. The mind–body exercises are beneficial in
reducing various drug withdrawal symptoms [42]. Tai Chi and Qigong could improve the
affective state in persons with substance-use disorders and enhance various dimensions of
health and QoL, as they have meditative components [43]. Tai Chi and Qigong exercise can
reduce physiological arousal and increase relaxation, which may help in relapse prevention
[44]. The Tai Chi and Qigong exercises can facilitate prefrontal regulation which ultimately
facilitates the cognitive control that is essential in substance-use disorders [44]. Mind–body
exercises because of their meditative aspect can generate new synaptic connections in the
prefrontal lobe and strengthen its functioning. While, it decreases limbic activation and thus
contributes to emotion regulation [45].

Furthermore, Tai Chi and Qigong exercises may facilitate physical as well as cognitive
stimulation, as these exercises require coordinated bodily movements, balance and conscious
attention to each movement [46]. Tai Chi practice induces mental alertness that helps in
preventing omissions and avoiding mistakes/errors [47]. Tai Chi and Qigong can improve
attention in dual ways by the eye focusing on bodily movement and the mind focusing on
breathing and movement sequences [48]. The mechanism of change in cognitive functions
from exercise-based intervention is reported to be due to changes in white matter and gray
matter volume [49], as well as increased functional connectivity and improvement in executive
functions [49, 50]. Exercise facilitates synaptic plasticity and neurogenesis [51, 52]. Exercise-
based intervention can increase hippocampal volume and thus improve memory [53].

Similarly, studies [13, 14] have demonstrated the effectiveness of cognitive remediation in
improving cognitive functioning in personswith alcohol dependence. Executive functions are
known to facilitate encoding (learning), in terms of strategic organization and retrieval [54, 55].
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The cognitive remediation program included in the IIPA has several tasks (such as attention
enhancement task, encoding and error detection task, workingmemory task and learning and
memory task) to facilitate cognitive functioning including learning and memory.

The results indicated that IIPA led to relatively better improvement in QoL. Improvement
in QoL is an important characteristic of recovery processes in persons with substance-use
disorders, including alcohol dependence [10, 11]. This can be used as a motivation tool to
mark recovery and treatment efficacy [56]. The augmented improvement in the QoL in the
treatment group could be due to improved executive functions, whichmight have led to better
self-regulation in behavior and thought as well as better daily functioning. On the other hand,
the practice of Tai Chi and Qigong could have also produced a stress-relieving experience,
better sleep, positive mood state and health benefits [57, 58]. Thus, the reduction of the
negative emotional state and relieving effect of stress may have facilitated a better QoL.

Limitations of this study
This were a small sample size and lack of follow-up assessment of outcome variables, which
could have provided more information about the maintenance of improvement. There is a
possibility that other types of memory such as episodic memory, which was not included in
the current study, might be impaired in persons with alcohol dependence [59]. Future studies
may examine IIPA effects on various other types of memory implicated in persons with
alcohol dependence.
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