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Trait Impulsivity in Alcohol-naïve Offspring at High 
Risk for Alcoholism

Rajesh Kumar, Keshav J. Kumar, Vivek Benegal1

ABSTRACT

Background: Impulsivity is considered to be a vulnerability marker for substance use disorders, including alcoholism, 
in offspring with familial alcoholism. However, it is not adequately explored whether different age groups offspring at 
high risk for alcoholism differ in their impulsivity. The present study examined trait impulsivity in offspring at high risk 
for alcoholism, and further examined impulsivity by categorizing these offspring into different age groups. The study 
also examined the association between impulsivity and age, and the association of executive functions with age and 
education. Materials and Methods: Sample consisted of alcohol-naïve offspring at high (n = 34) and low (n = 34) risk 
for alcoholism. Participants were matched on age (±1 year), education (±1 year), and gender. The measures included 
were: Mini-international neuropsychiatric interview, family interview for genetic studies, sociodemographic data sheet, 
Annett’s handedness questionnaire, Barratt’s Impulsiveness Scale-version 11, and tests assessing executive functions. 
Results: Offspring at high risk for alcoholism demonstrated significantly high impulsivity. Furthermore, offspring at high 
risk were categorized into three subgroups with age. Results showed no significant difference between the subgroups 
with respect to impulsivity. Correlation analysis revealed no significant association between impulsivity and age. 
However, executive functions (concept formation, working memory, and safe decision-making) showed significant positive 
association, while perseveration and risky decision-making showed a negative association with age and education in both 
the groups. Conclusion: The present study demonstrates high impulsivity trait in offspring at high risk for alcoholism. 
The high impulsivity could pose a risk for addiction and may require preventive intervention.
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INTRODUCTION

Alcoholism is a complex disease comprising a complex 
mixture of genetic, personality, and environmental 
factors that play a major role in the risk of development, 
dependence, and maintenance of alcoholism.[1-6] 
Studies have demonstrated that the risk of alcohol 

use disorder is much higher among offspring with a 
family history of alcoholism.[6-9] Hence, offsprings with 
a family history of alcoholism are considered to be at 
high risk for developing alcoholism. Further, the risk 
for developing alcoholism is known to be higher in the 
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sons with the father having alcohol dependence.[4,10] 
There are primarily two types of alcoholism. This 
classification is based on family history, the age of 
onset, clinical symptoms, and personality traits.[11-13] 
The first type is Type A or Type 2, also known as early 
onset alcoholism (i.e.,  alcohol dependence before 
the age of 25  years). This cluster is primarily male-
dominated, marked by an earlier onset of alcohol 
dependence and greater severity with a 9-fold genetic 
risk. The second type is Type B or Type 1, also referred 
to as late-onset alcoholism (i.e.,  alcohol dependence 
after the age of 25  years). This type of alcoholism 
comprises both male and female, with a lesser genetic 
risk but with significant environmental influence. It is 
posited that early-onset alcoholism is more severe and 
heritable subtype of alcoholism, generally associated 
with externalizing disorders.[14-18]

Thus, offspring with a family history of alcoholism, 
particularly with early-onset familial alcoholism, are 
considered to be at high risk for developing alcoholism. 
In the present study, this criterion is used for defining 
offspring at high risk for alcoholism, while offspring 
without a family history of alcoholism were represented 
as low risk for alcoholism.

Personality traits of impulsivity and sensation seeking 
have been proposed as important characteristics of 
substance use disorders, including alcoholism.[19-22] 
Impulsivity is considered to be one of the important 
predictors of substance abuse and related problems 
as indicated by self-report, report from significant 
others, or behavioral and neuropsychological tests.[23-27] 
Impulsivity is defined “as a predisposition toward 
rapid, unplanned reactions to internal or external 
stimuli without regard to the negative consequences 
of these reactions to the impulsive individuals or to 
others.”[23] Impulsivity is considered to be a stable, 
trait variable of an individual.[28,29] Impulsivity is 
often assessed on self-report questionnaires such as 
Barratt’s Impulsiveness Scale (BIS), which is known 
to reflect enduring “trait” disposition.[30] Impulsivity 
as a personality trait could also represent mediation 
of intergenerational transmission of alcoholism.[31,32] 
It has a strong association with future substance abuse 
including alcohol use disorders in the offspring even after 
controlling for other markers of risk such as parental and 
family history of substance dependence, socioeconomic 
status, and low intelligence.[24,25,33-36] However, most of 
the studies which used offspring with a family history 
of alcoholism have not segregated offspring who have 
already initiated alcohol and/or substance use while 
assessing predisposing vulnerability.[37] This could 
have confounded their results. Impulsivity, which is 
strongly linked to substance use disorders, including 
alcoholism, can be a contributing factor and/or it can be 

a consequence of alcohol/substance use.[38] Hence, the 
present study used alcohol-naïve offspring (no alcohol 
and/or drug use) with and without a family history of 
alcoholism for examining predisposed impulsivity trait.

Several risk theories of addiction have hypothesized the 
role of high impulsivity or reactive system and hypo-
functioning of executive system in addiction.[39-41] These 
theories reported that high impulsivity might hijack 
or weaken the prefrontal regulation or self-regulation, 
and the ultimate result would be behavior guided 
by impulsivity. The present study aimed to examine 
the dispositional personality trait of impulsivity 
in alcohol-naïve offspring with a family history of 
alcoholism, designated as at high risk for alcoholism, 
and without a family history of alcoholism, designated 
as at low risk for alcoholism. Further, we categorized 
offspring at high risk into three subgroups: Early 
adolescents (11–15  years), late adolescents (16–
20  years), and adults (21–25  years). We examined 
whether these subgroups differ in their impulsivity. 
Correlation analysis was applied to explore any 
significant association between impulsivity and age.

Studies have demonstrated executive dysfunctions, as 
assessed on neuropsychological tests, in offspring at 
high risk for alcoholism.[42,43] Offspring with a family 
history of alcoholism have demonstrated neurocognitive 
deficits in the domains covering language, general 
intelligence, vocabulary, memory,[44,45] and several 
executive functions.[46-48] However, the relationships of 
executive functions with age and education have not 
been adequately explored in these offspring. The second 
aim of the present study was to examine the association 
of executive functions with age and education in 
offspring at high risk for alcoholism.

MATERIALS AND METHODS

Participants and procedure
The present study was a cross-sectional study, and 
consecutive sampling method was used for recruiting 
alcohol-naïve offspring at high risk (n = 34) and low 
risk (n = 34) for alcoholism. Subjects were matched on 
age (±1 year), education (±1 year), and gender. The age 
range of participants was 11–25 years. Alcohol-naïve 
offspring at high risk for alcoholism were recruited 
from the offspring of the clinically diagnosed patients 
with alcohol dependence admitted at the Centre for 
Addiction Medicine (CAM), National Institute of 
Mental Health and Neurosciences (NIMHANS), 
Bangalore. In case a person with alcohol dependence 
had more than one offspring in the mentioned age range 
(11–25 years), he was asked to bring any two offspring, 
in order to have a heterogeneous sample. Alcohol-naïve 
offspring at low risk for alcoholism were recruited 



Kumar, et al.: Trait impulsivity in offspring with familial alcoholism

Indian Journal of Psychological Medicine | Volume 40 | Issue 6 | November-December 2018	 549

from the healthy normal parents from the hospital 
staff, two junior high schools, and two undergraduate 
colleges in Bangalore city. Participants of both the 
groups (high and low risk) were screened for alcohol 
and other drug uses as well as any major psychiatric 
disorders, such as schizophrenia and mood disorders, 
on Mini-International Neuropsychiatric Interview 
(MINI): MINI KID[49] and MINI Plus[50] version 5.0. 
They were screened for mental retardation from 
clinical observation/interview. Only right handedness 
participants, as assessed by Annett’s handedness 
questionnaire,[51] were included in the study.

To ensure the high familial risk for alcoholism, the 
present study followed established criteria for fathers 
of the high-risk offspring.[52,53] The inclusion criteria 
for fathers of offsprings at high risk were: (a) Alcohol 
dependence according to ICD-10 Research Diagnostic 
Criteria.[54] (b) Two or more first degree relatives with 
a history of alcohol dependence syndrome. (c) Early-
onset alcohol dependence (i.e.,  alcohol dependence 
before the age of 25  years). The exclusion criteria 
for fathers of offspring at high risk were: (a) abuse 
of other drugs such as cannabis or opioid (except 
nicotine) and (b) any major psychiatric disorders such 
as schizophrenia or mood disorders.

Fathers of offspring at low risk were screened for 
alcohol and other substance abuse (except nicotine) 
on MINI Screen and MINI Plus version  5.0. The 
Family Interview for Genetic Studies (FIGS) was 
used to document alcohol and other substance use in 
first-degree relatives. Offspring were excluded from 
the study if they had any first-degree relatives with 
abuse of alcohol or other substances (except nicotine). 
Similarly, they were excluded if parents or first-degree 
relatives had any major psychiatric disorders such as 
schizophrenia or mood disorders.

Written informed consent (from subjects above 18 years 
of age and the parents of minors) and assent were 
obtained from the high-risk and low-risk groups before 
recruiting them for the study. Subjects were informed 
that participation in the study is voluntary and that 
they may or may not benefit from the study. They 
were also informed that there are no monetary benefits 
for participation in the study. Ethical considerations 
enunciated in the declaration of Helsinki were complied 
with. The study was approved by the local Institutional 
Ethics Committee.

Tools
Tools used in the study were: (1) Sociodemographic 
data sheet: This was prepared to document demographic 
information such as age, gender, education, handedness, 
socioeconomic status, and other relevant information. 

(2) Mini-International Neuropsychiatric Interview 
(MINI): This is a structured diagnostic interview that 
was developed by Sheehan et al.[50] for DSM-IV and 
ICD-10 psychiatric disorders. This was used to screen 
out any major psychiatric illness in the parent as well 
as offspring in both the groups. The MINI Screen, 
MINI KID, and MINI Plus-version 5.0 were used in 
this study. (3) The Family Interview for Genetic Studies 
(FIGS):[55] This was used to document family loading for 
alcoholism and screening for other psychiatric disorders 
in the first-degree relatives. (4) Annett’s handedness 
questionnaire:[51] This was used to test for handedness 
and laterality. Only right-handed subjects were taken 
in the study.

Other tools were (5) Barratt’s Impulsiveness Scale-
version  11 (BIS-11):[28] BIS is a 30-item self-report 
instrument designed to assess the personality/behavioral 
construct of impulsiveness. It is used extensively in 
psychological, sociological, and educational research. 
It assesses general impulsiveness, taking into account 
the multifactorial nature of the construct. The 
structure of the instrument allows for the assessment 
of six first-order factors: attention, motor, self-control, 
cognitive complexity, perseverance, and cognitive 
instability; and three second-order factors: attentional 
impulsiveness (attention and cognitive instability), 
motor impulsiveness (motor and perseverance), 
and nonplanning impulsiveness (self-control and 
cognitive complexity). (6) Wisconsin Card Sorting 
Test (WCST):[56] This classic test was used to measure 
executive functions such as concept formation, abstract 
reasoning, the ability to shift cognitive strategies in 
response to changing environments, cognitive flexibility, 
and maintenance of an appropriate problem-solving 
strategy across changing stimulus conditions to achieve 
a future goal. (7) Spatial Span—[from the Wechsler 
Memory Scale (WMS-III, 1997)]—Backward condition 
of spatial span test was used to assess spatial working 
memory. (8) Digit Span—[from the Wechsler Memory 
Scale (WMS-III, 1997)]—Backward condition of digit 
span test was used to assess verbal working memory. 
(9) Game of Dice Task:[57] This task assesses decision 
making under risk conditions. In this task, subjects were 
asked to maximize a fictitious starting capital within 
30 trials by guessing which number of a single dice 
will be thrown by the computer. The amounts of gains 
and losses are linked to winning probabilities, i.e., high 
potential gains/losses are associated with low winning 
probabilities, and low gains/losses are associated with 
high winning probabilities.

Statistical analysis
The data were analyzed using Statistical Package for 
Social Sciences-version  15 (SPSS-15) for Windows. 
Variables were tested for the normality using 
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Shapiro-Wilk test and found to be not normally 
distributed. Descriptive statistics were used for 
demographic variables such as mean, standard 
deviation, frequency, and percent. Chi-square was 
used for comparison on categorical variables (such as 
socioeconomic status). Wilcoxon signed-rank test was 
used for comparison between two groups (i.e., offspring 
at high and low risk for alcoholism) on impulsivity, and 
Kruskal–Wallis test was used for comparison among 
three subgroups on impulsivity.

RESULTS

Sociodemographic details
Both groups had an equal number of participants 
(n  =  34). Subjects were predominantly male 
[n  =  26  (76.5%)] and the majority of subjects 
were from middle socioeconomic status in both the 
groups [n  =  30  (88.2%) in the low-risk group and 
n = 27 (79.4%) in the high-risk group]. There was no 
significant difference between the groups with regard 
to socioeconomic status (χ2 = 0.512). The groups were 
matched on age (±1 year) and education (±1 year). 
The mean age of offspring in the low-risk group 
was 17.47 ± 4.27 years and the high-risk group was 
17.32 ± 4.18 years. The average years of education in 
the low-risk group was 11.09 ± 3.19 and in the high-
risk group was 10.88 ± 3.19.

Impulsivity in alcohol-naïve offspring at high risk for 
alcoholism
Wilcoxon signed-rank test was applied to see the 
difference between alcohol-naïve offspring at high-risk 
and low-risk group on the BIS. Results showed that 
there was a significant difference between two groups 
on BIS total score as well as subscales of BIS [Table 1].

Alcohol-naïve offspring at high risk for alcoholism 
reported significantly high impulsivity compared to 
the offspring at low risk. This suggests disposition of 

impulsivity in alcohol-naïve offspring at high risk for 
alcoholism. To explore whether impulsivity differs in 
different age group offspring at high risk for alcoholism, 
we categorized high-risk offspring into three subgroups: 
Early adolescents (11–15  years), late adolescents 
(16–20 years), and adults (21–25 years). Kruskal–Wallis 
H test was employed to see the significant difference 
among the three subgroups. Results showed that there 
was no significant difference among the subgroups 
[Table  2]. No significant difference with respect to 
impulsivity among different age groups in the low risk 
group can be hypothesized in view of low impulsivity. 
Results showed that there was no significant difference 
among the three subgroups in the low risk group 
[Table 3].

Correlation analysis
Association between impulsivity and age
Spearman’s correlation coefficient was used to 
determine the presence of any significant association 
of impulsivity with age in offspring at high risk 
for alcoholism. Results showed that there was no 
significant relationship between age and impulsivity 
in the high-risk group and low-risk group (except one 
subcomponent in low-risk group) [Table 4].

Executive functions with age and education
Spearman’s coefficient of correlation was used to 
determine the presence of any significant association of 
age and education with executive function in offspring 
at high risk for alcoholism. Executive functions (concept 
formation, working memory, and safe decision-
making) showed significant positive association, while 
perseveration and risky decision-making showed a 
negative association with age and education in both 
the groups [Table 5].

DISCUSSION

Impulsivity is considered to be one of the important 
factors for developing substance use, including alcohol 
use disorders[22,26,58,59] and for prediction of escalation 
of substance use, including alcohol use, in young 
adults and adolescents.[60,61] Studies have reported that 
children with parental history of alcohol use disorders 
demonstrate high impulsivity than children without 
such a history.[22,62,63] BIS is one of the most extensively 
used scales as measures of trait impulsivity. The BIS 
assesses predispositional personality trait of impulsivity 
in individuals prior to the onset of drug use.[28,30] 
It is also reported that the personality trait might 
represent mediation of intergenerational transmission 
of alcoholism.[31,32] Impulsivity correlates with several 
other clinical indices of alcoholism such as the age of 
onset and severity of alcohol abuse.[64-66]

Table 1: Comparison between the two groups on impulsivity
Variables Mean±SD P

Low‑risk 
group

High‑risk 
group

BIS Total 62.24±7.46 69.97±8.09 0.001*
BIS Attention 9.50±2.31 11.59±2.86 0.004*
BIS Motor 15.85±3.29 18.32±3.76 0.008*
BIS Self 11.88±3.20 13.00±3.46 0.183
BIS Cognitive complexity 11.79±2.95 12.79±2.57 0.044**
BIS perseverance 7.15±1.74 7.59±2.39 0.480
BIS Cognitive instability 6.68±2.14 7.09±2.21 0.521
BIS Attentional impulsiveness 16.47±3.19 19.21±3.89 0.006*
BIS Motor impulsiveness 22.85±3.45 26.00±4.69 0.008*
BIS Nonplanning impulsiveness 23.06±4.84 25.35±4.73 0.060

BIS – Barratt’s Impulsiveness Scale, *P<0.01 (two‑tailed), **P<0.05 
(two‑tailed)
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Most of the previous studies, which included offspring 
with and without a family history of alcoholism, have 
methodological limitations such as they have not 
segregated offspring who have already initiated alcohol 
and/or other substance use while assessing predisposed 
risk factors for substance use disorder, including 
alcoholism. Also, studies have not adequately explored 
whether different age groups of offspring at high risk 
for alcoholism differ in their impulsivity trait.

The present study examined trait impulsivity in alcohol-
naïve offspring at high-  and low-risk for alcoholism. 
To examine this, the present study consisted of two 
groups: (1) Alcohol-naïve offspring with a family 
history of alcoholism designated as at high risk for 
alcoholism and (2) alcohol-naïve offspring without a 
family history of alcoholism designated as at low risk 
for alcoholism. Both groups were assessed on BIS, and 
results showed that offspring at high risk reported 
significantly high impulsivity compared to the offspring 
at low risk. There was significant difference between 
two groups on BIS total score as well as subtypes of 
impulsivity such as attention (not focusing on the task), 
motor (acting on the spur of the moment), cognitive 
complexity (tendency to make quick decision), 
attentional impulsiveness (inability to focus attention 
or concentrate), motor impulsiveness (acting without 
thinking), and nonplanning impulsiveness (a lack of 
future or forethought). Studies have demonstrated that 
different subtypes of impulsivity can be more precisely 
associated with alcoholism. For example, nonplanning 
impulsivity is found to be more specifically associated 
with early-onset alcoholism.[67]

The results of the present study demonstrate that 
high impulsivity trait could represent predisposed 

Table 2: Comparison of impulsivity among the different age groups in the high‑risk group
Variables Mean±SD P

Early adolescents 
(11-15 years), n=13

Late adolescents 
(16-20 years) n=14

Adults (21-25 years), 
n=7

BIS Total 71.62±7.72 70.86±8.90 65.14±5.87 0.185
BIS Attention 12.00±2.51 11.43±2.31 11.14±4.49 0.683
BIS Motor 18.62±4.37 17.43±2.21 19.57±4.99 0.506
BIS Self 13.15±3.18 13.79±3.96 11.14±2.41 0.198
BIS Cognitive complexity 13.36±2.26 11.93±2.16 13.29±3.59 0.263
BIS Perseverance 7.31±2.72 8.36±2.13 6.57±1.99 0.237
BIS Cognitive instability 7.38±2.22 7.00±2.54 6.71±1.60 0.840
BIS Attentional impulsiveness 19.38±3.18 19.50±3.50 18.29±5.94 0.601
BIS Motor impulsiveness 25.92±6.05 26.07±3.52 26.00±4.58 0.804
BIS Nonplanning impulsiveness 26.31±4.11 25.29±5.47 23.71±4.42 0.614

BIS – Barratt Impulsiveness Scale

Table 4: Correlation between impulsivity and age in both 
groups
Variables Age

Low‑risk group High‑risk group
BIS Total 0.225 −0.287
BIS Attention 0.399** −0.150
BIS Motor 0.168 −0.057
BIS Self 0.090 −0.155
BIS Cognitive complexity 0.092 −0.137
BIS Perseverance −0.028 −0.101
BIS Cognitive instability −0.140 −0.034
BIS Attentional impulsiveness 0.215 −0.052
BIS Motor impulsiveness 0.248 −0.046
BIS Nonplanning impulsiveness 0.043 −0.165

BIS – Barratt Impulsiveness Scale, **P<0.05 (two‑tailed)

Table 3: Comparison of impulsivity among the different age groups in the low‑risk group
Variables Mean±SD P

Early adolescents 
(11–15 years), n=13

Late adolescents 
(16–20 years) n=14

Adults 
(21–25 years), n=7

BIS Total 61.15±7.47 62.50±7.06 63.71±8.99 0.663
BIS Attention 8.69±2.32 9.86±2.68 10.29±0.76 0.135
BIS Motor 14.85±2.07 16.00±2.88 17.43±5.29 0.529
BIS Self 11.62±3.75 11.93±3.05 12.29±2.75 0.830
BIS Cognitive complexity 11.54±2.50 11.86±3.92 12.14±1.34 0.585
BIS Perseverance 7.38±2.10 7.29±1.63 6.43±1.13 0.371
BIS Cognitive instability 7.31±2.32 6.29±2.02 6.29±2.06 0.517
BIS Attentional impulsiveness 16.00±2.08 16.71±4.03 16.86±3.39 0.600
BIS Motor impulsiveness 22.08±3.35 23.07±2.92 23.86±4.67 0.576
BIS Non‑planning impulsiveness 23.31±4.92 22.21±5.56 24.29±3.15 0.679



Kumar, et al.: Trait impulsivity in offspring with familial alcoholism

552	 Indian Journal of Psychological Medicine | Volume 40 | Issue 6 | November-December 2018

personality trait (prior to alcohol use) in offspring at 
high risk for alcoholism. Further, results showed that 
there was no significant difference between different 
age groups (i.e., early adolescents, late adolescents, and 
adults) offspring at high risk for alcoholism with respect 
to impulsivity. The correlation analysis also showed no 
significant association between age and impulsivity in 
high-risk group as well as low-risk group (except one 
subcomponent with low correlation). Hence, it can 
be hypothesized that personality trait of impulsivity 
could be similar in different age groups of offspring at 
high risk for alcoholism. On the contrary, it is reported 
that impulsivity would change with increasing age in 
the normal population.[68,69] Several factors may cause 
predisposed high impulsivity in offspring at high risk 
for alcoholism, such as underlying neurocognitive 
endophenotype.[70] Studies have demonstrated that 
offspring at high risk for alcoholism differ from those 
with low risk for alcoholism on several neurobiological 
and endophenotype markers.[71-73] Studies have 
shown that high-risk offspring demonstrates subtle 
neurodevelopmental lag in certain brain areas compared 
to healthy controls.[74-76] Executive functions which 
are predominantly associated with prefrontal regions 
play an important role in exercising will-power/self-
control. Hence, executive dysfunctions may increase 
impulsivity.[77-80] Predisposed high impulsivity in 
offspring at high risk for alcoholism/substance use 
disorder might be linked with heritable differences in 
brain morphology.[81] Studies have also demonstrated 
the genetic link between impulsivity and addiction.[82,83] 
Similarly, early life adversity, which is more common in 

a family with substance abuse, can produce cognitive 
deficits and high impulsivity.[84]

However, there was a significant association between 
executive functions and age, as well as executive 
functions and education in both groups. It is well 
known that age and education can have an impact on 
executive functions.[85-90] Studies have described that 
developmental process takes place in the brain through 
an increase in myelination and synaptogenesis. These 
processes enhance the speed of signal transmission 
between neurons and facilitate the computation of 
complex cognition by combining information from 
multiple sources.[91,92] Education is an important 
determinant of executive/cognitive functions.[93,94] 
Studies have reported that more years of education was 
associated with a greater neuronal reserve, increased 
number of synapses, and good cerebral vascularization, 
which may lead to better cognitive functions.[95,96] Thus, 
maturation of brain areas due to age and education may 
augment executive functioning.

Risk theories of addiction have postulated risk for 
developing a substance use disorder, including alcohol use 
disorder, due to high impulsivity and hypo-function or 
dysfunction of executive functions. A suboptimal balance 
between these two can lead to failure in self-regulation 
and involvement in alcohol and drug abuse.[39,41] Findings 
of the present study implicate that though executive 
function may improve in offspring at high risk for 
alcoholism with age and education, high impulsivity 
could pose them at high risk for developing alcohol use 
disorders. The impulsivity alone may weaken or hijack 
executive functions and thus produce self-regulatory 
failure. The ultimate result would be behavior guided by 
impulsivity.[41] Studies have demonstrated an association 
between impulsivity and early experimentation of 
substance use as well as an increased risk for substance 
abuse in later life in children and adolescents.[65,97]

CONCLUSION AND LIMITATION

Findings of the present study may have important 
preventive intervention implications for offspring at 
high risk for alcoholism. It emphasized the need for 
intervention for high impulsivity, as results showed 
that offspring at high risk for alcoholism reported 
high impulsivity. Furthermore, there was no significant 
difference in impulsivity between different age groups 
in offspring at high risk for alcoholism. Hence, it can 
be inferred that impulsivity could be similar in at risk 
population despite differences in age. Several studies 
have shown a strong link between impulsivity and 
substance use disorders including alcoholism.[38,60,63,65] 
Hence, children with familial alcoholism need 
to be assessed for predisposing impulsivity, and 

Table 5: Correlation between age and executive functions, 
and education and executive functions in both groups
Variables Age Education

Low‑risk 
group

High‑risk 
group

Low‑risk 
group

High‑risk 
group

WCST PR −0.533* −0.554* −0.551* −0.564*
WCST PPR −0.364** −0.528* −0.385** −0.530*
WCST NPE −0.468* −0.651* −0.510* −0.659*
WCST CC 0.502* 0.618* 0.451* 0.606*
WCST PE −0.522* −0.559* −0.550* −0.582*
Digit span B 0.461* 0.357** 0.589* 0.452*
Spatial Span B 0.361** 0.460* 0.514* 0.508*
GDT‑Net 0.456** 0.475* 0.493* 0.480*
GDT‑FB 0.561* 0.384** 0.574* 0.439*
GDT‑Single −0.583* −0.501* −0.616* −0.543*
GDT‑Quad 0.339** 0.513* 0.294 0.524*
GDT‑Risk −0.531* −0.475* −0.565* −0.518*
GDT‑Safe 0.531* 0.475* 0.565* 0.518*

*P<0.01 (two‑tailed), **P<0.05 (two‑tailed). WCST – Wisconsin 
Card Sorting Test; PR – Perseverative responses; PPR – Percentage of 
perseverative responses; NPE – Nonperseverative error; CC – Category 
completed; PE – Perseverative error; B – Backward condition; 
GDT – Game of dice task; GDT NET – Total safe responses-total risky 
responses [(triple + quad responses) − (single + pair responses)], 
FB – Final balance
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pharmacological and/or psychosocial interventions for 
impulsivity could be used as a preventive intervention.

The present study has some limitations. First, the 
small sample size. Studies with larger sample size 
could enhance generalizability. Second, the role of 
predisposing impulsivity could not be investigated from 
the longitudinal perspective along with other behavioral 
profile. Adding measures of alcohol consumption could 
make an interesting follow-up/cohort study. Similarly, 
a longitudinal study with assessment of substance use 
and/or behavioral addiction and engagement in high-
risk behaviors might help in better understanding of 
the impact of impulsivity in offspring at high risk for 
alcoholism. The present study included only self-report 
measures of impulsivity. Future studies could use other 
behavioral measures of impulsivity such as a Go/NoGo 
or Stop-Signal Task along with trait impulsivity. Future 
studies could consider the role of other personality 
traits such as sensation seeking, borderline personality, 
or externalizing traits in offspring at high risk for 
alcoholism.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.	 Cox WM. Personality theory and research. In: Blane HT, 
Leonard KE, editors. Psychological Theories of Drinking and 
Alcoholism. New York: Guildford; 1987.

2.	 Goldman D, Dean M, Brown GL, Bolos AM, Tokola R, 
Virkkunen M, et al. D2 dopamine receptor genotype and 
cerebrospinal fluid homovanillic acid, 5-hydroxyindoleacetic 
acid and 3-methoxy-4-hydroxyphenylglycol in alcoholics 
in Finland and the United States. Acta Psychiatr Scand 
1992;86:351-7.

3.	 Cservenka A. Neurobiological phenotypes associated 
with a family history of alcoholism. Drug Alcohol Depend 
2016;158:8-21.

4.	 Heath AC, Bucholz KK, Madden PA, Dinwiddie SH, 
Slutske WS, Bierut LJ, et al. Genetic and environmental 
contributions to alcohol dependence risk in a national twin 
sample: Consistency of findings in women and men. Psychol 
Med 1997;27:1381-96.

5.	 Heath AC, Madden PA, Bucholz KK, Dinwiddie SH, 
Slutske WS, Bierut LJ, et al. Genetic differences in alcohol 
sensitivity and the inheritance of alcoholism risk. Psychol 
Med 1999;29:1069-81.

6.	 Cloninger CR, Sigvardsson S, Reich T, Bohman M. 
Inheritance of risk to develop alcoholism. NIDA Res Monogr 
1986;66:86-96.

7.	 Goodwin DW. Alcoholism and genetics. The sins of the 
fathers. Arch Gen Psychiatry 1985;42:171-4.

8.	 Lieb R, Merikangas KR, Hofler M, Pfister H, Isensee B, 
Wittchen HU. Parental alcohol use disorders and alcohol 
use and disorders in offspring: A community study. Psychol 

Med 2002;32:63-78.
9.	 Dawson DA, Harford TC, Grant BF. Family history as a 

predictor of alcohol dependence. Alcohol Clin Exp Res 
1992;16:572-5.

10.	 Merikangas KR. The genetic epidemiology of alcoholism. 
Psychol Med 1990;20:11-22.

11.	 Cloninger CR. Neurogenetic adaptive mechanisms in 
alcoholism. Science (New York, NY) 1987;236:410-6.

12.	 Babor TF, Hofmann M, DelBoca FK, Hesselbrock V, 
Meyer RE, Dolinsky ZS, et al. Types of alcoholics, I. 
Evidence for an empirically derived typology based on 
indicators of vulnerability and severity. Arch Gen Psychiatry 
1992;49:599-608.

13.	 Schuckit MA. Studies of populations at high risk for 
alcoholism. Psychiatr Dev 1985;3:31-63.

14.	 Johnson BA, Cloninger CR, Roache JD, Bordnick PS, Ruiz P. 
Age of onset as a discriminator between alcoholic subtypes 
in a treatment-seeking outpatient population. Am J Addict 
(American Academy of Psychiatrists in Alcoholism and 
Addictions) 2000;9:17-27.

15.	 Johnson BA, Roache JD, Javors MA, DiClemente CC, 
Cloninger CR, Prihoda TJ, et al. Ondansetron for reduction of 
drinking among biologically predisposed alcoholic patients: 
A randomized controlled trial. JAMA 2000;284:963-71.

16.	 Button TM, Rhee SH, Hewitt JK, Young SE, Corley RP, 
Stallings MC. The role of conduct disorder in explaining the 
comorbidity between alcohol and illicit drug dependence 
in adolescence. Drug Alcohol Depend 2007;87:46-53.

17.	 Watson CG, Hancock M, Gearhart LP, Malovrh P, Mendez C, 
Raden M. A comparison of the symptoms associated with 
early and late onset alcohol dependence. J Nerv Ment Dis 
1997;185:507-9.

18.	 Schubiner H, Tzelepis A, Milberger S, Lockhart N, Kruger M, 
Kelley BJ, et al. Prevalence of attention-deficit/hyperactivity 
disorder and conduct disorder among substance abusers. 
J Clin Psychiatry 2000;61:244-51.

19.	 Cotton NS. The familial incidence of alcoholism: A review. 
J Stud Alcohol 1979;40:89-116.

20.	 Tarter RE. Are there inherited behavioral traits that 
predispose to substance abuse? J Consult Clin Psychol 
1988;56:189-96.

21.	 Windle M. Temperament and personality attributes of 
children of alcoholics. In: Windle M, Searles JS, editors. 
Children of Alcoholics: Critical Perspectives. New  York: 
Guildford Press; 1990. p. 129-67.

22.	 Dougherty DM, Lake SL, Mathias CW, Ryan SR, Bray BC, 
Charles NE, et al. Behavioral impulsivity and risk-taking 
trajectories across early adolescence in youths with and 
without family histories of alcohol and other drug use 
disorders. Alcohol Clin Exp Res 2015;39:1501-9.

23.	 Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, 
Swann AC. Psychiatric aspects of impulsivity. Am J 
Psychiatry 2001;158:1783-93.

24.	 Moffitt TE, Arseneault L, Belsky D, Dickson N, Hancox RJ, 
Harrington H, et al. A  gradient of childhood self-control 
predicts health, wealth, and public safety. Proc Natl Acad 
Sci U S A 2011;108:2693-8.

25.	 Nigg JT, Wong MM, Martel MM, Jester JM, Puttler LI, 
Glass JM. Poor response inhibition as a predictor of problem 
drinking and illicit drug use in adolescents at risk for 
alcoholism and other substance use disorders. J Am Acad 
Child Adolesc Psychiatry 2006;45.

26.	 Potenza MN. Biological Contributions to Addictions in 
Adolescents and Adults: Prevention, Treatment and Policy 
Implications. J Adolesc Health 2013;52:S22-S32.

27.	 Dawe S, Loxton NJ. The role of impulsivity in the development 



Kumar, et al.: Trait impulsivity in offspring with familial alcoholism

554	 Indian Journal of Psychological Medicine | Volume 40 | Issue 6 | November-December 2018

of substance use and eating disorders. Neurosci Biobehav 
Rev 2004;28:343-51.

28.	 Patton JH, Stanford MS, Barratt ES. Factor structure of the 
Barratt impulsiveness scale. J Clin Psychol 1995;51:768-74.

29.	 Barratt ES. Anxiety and impulsiveness related to 
psychomotor efficiency. Percept Mot Skills 1959;9:191-8.

30.	 Verdejo-Garcia A, Lawrence AJ, Clark L. Impulsivity as a 
vulnerability marker for substance-use disorders: Review 
of findings from high-risk research, problem gamblers 
and genetic association studies. Neurosci Biobehav Rev 
2008;32:777-810.

31.	 Sher KJ, Trull  TJ. Personality and disinhibitory 
psychopathology: Alcoholism and antisocial personality 
disorder. J Abnorm Psychol 1994;103:92-102.

32.	 Salvatore JE, Gottesman, II, Dick DM. Endophenotypes for 
Alcohol Use Disorder: An Update on the Field. Curr Addict 
Rep 2015;2:76-90.

33.	 Tarter RE, Kirisci L, Mezzich A, Cornelius JR, Pajer K, 
Vanyukov M, et al. Neurobehavioral disinhibition in 
childhood predicts early age at onset of substance use 
disorder. Am J Psychiatry 2003;160:1078-85.

34.	 James LM, Taylor J. Impulsivity and negative emotionality 
associated with substance use problems and Cluster B 
personality in college students. Addict Behav 2007;32:714-27.

35.	 MacKillop J, Mattson RE, Anderson Mackillop EJ, 
Castelda BA, Donovick PJ. Multidimensional assessment 
of impulsivity in undergraduate hazardous drinkers and 
controls. J Stud Alcohol Drugs 2007;68:785-8.

36.	 Simons JS, Carey KB, Gaher RM. Lability and impulsivity 
synergistically increase risk for alcohol-related problems. 
Am J Drug Alcohol Abuse 2004;30:685-94.

37.	 King SM, Keyes M, Malone SM, Elkins I, Legrand LN, 
Iacono WG, et al. Parental alcohol dependence and the 
transmission of adolescent behavioral disinhibition: A study 
of adoptive and non-adoptive families. Addiction (Abingdon, 
England) 2009;104:578-86.

38.	 de Wit H. Impulsivity as a determinant and consequence 
of drug use: A review of underlying processes. Addict Biol 
2009;14:22-31.

39.	 Verdejo-García A, Bechara A. A somatic-marker theory of 
addiction. Neuropharmacology 2009;56:48-62.

40.	 Volkow ND, Fowler JS, Wang GJ, Telang F, Logan J, Jayne M, 
et al. Cognitive control of drug craving inhibits brain reward 
regions in cocaine abusers. Neuroimage 2010;49:2536-43.

41.	 Heatherton TF, Wagner DD. Cognitive Neuroscience of Self-
Regulation Failure. Trends Cogn Sci 2011;15:132-9.

42.	 Nigg JT, Glass JM, Wong MM, Poon E, Jester JM, Fitzgerald 
HE, et al. Neuropsychological executive functioning in 
children at elevated risk for alcoholism: Findings in early 
adolescence. J Abnorm Psychol 2004;113:302-14.

43.	 Poon E, Ellis DA, Fitzgerald HE, Zucker RA. Intellectual, 
cognitive, and academic performance among sons of 
alcoholics, during the early school years: Differences related 
to subtypes of familial alcoholism. Alcohol Clin Exp Res 
2000;24:1020-7.

44.	 Drejer K, Theilgaard A, Teasdale TW, Schulsinger F, 
Goodwin DW. A prospective study of young men at high 
risk for alcoholism: Neuropsychological assessment. Alcohol 
Clin Exp Res 1985;9:498-502.

45.	 Tapert SF, Brown SA. Substance dependence, family 
history of alcohol dependence and neuropsychological 
functioning in adolescence. Addiction (Abingdon, England) 
2000;95:1043-53.

46.	 Corral M, Holguin SR, Cadaveira F. Neuropsychological 
characteristics of young children from high-density 
alcoholism families: A three-year follow-up. J Stud Alcohol 

2003;64:195-9.
47.	 Gierski F,  Hubsch B, Stefaniak N, Benzerouk F, 

Cuervo-Lombard C, Bera-Potelle C, et al. Executive 
functions in adult offspring of alcohol-dependent probands: 
Toward a cognitive endophenotype? Alcohol Clin Exp Res 
2013;37(Suppl 1):E356-63.

48.	 Harden PW, Pihl RO. Cognitive function, cardiovascular 
reactivity, and behavior in boys at high risk for alcoholism. 
J Abnorm Psychol 1995;104:94-103.

49.	 Sheehan DV, Sheehan KH, Shytle RD, Janavs J, 
Bannon Y, Rogers JE, et al. Reliability and validity of the Mini 
International Neuropsychiatric Interview for Children and 
Adolescents (MINI-KID). J Clin Psychiatry 2010;71:313-26.

50.	 Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, 
Weiller E, et al. The Mini-International Neuropsychiatric 
Interview (M.I.N.I.): The development and validation of a 
structured diagnostic psychiatric interview for DSM-IV and 
ICD-10. J Clin Psychiatry 1998;59(Suppl 20):22-33;quiz 4-57.

51.	 Annett M. The binomial distribution of right, mixed and left 
handedness. Quart J Exp Psychol 1967;19:327-33.

52.	 Cservenka A, Nagel BJ. Risky decision-making: An FMRI 
study of youth at high risk for alcoholism. Alcohol Clin Exp 
Res 2012;36:604-15.

53.	 Stoltenberg SF, Mudd SA, Blow FC, Hill EM. Evaluating 
measures of family history of alcoholism: Density versus 
dichotomy. Addiction (Abingdon, England) 1998;93:1511-20.

54.	 WHO. The ICD-10 classification of mental and behavioural 
disorders: Clinical descriptions and diagnostic guidelines. 
Geneva, Switzerland; 1993.

55.	 Maxwell ME. Clinical Neurogenetics Branch, Intramural 
Research Programme, Bethesda. Maryland: NIMH. Family 
interview for genetic studies: Manual for FIGS; 1992.

56.	 Heaton RK, Chelune GJ, Talley JT, Kay GG, CurtissG. 
Wisconsin Card Sorting Test Manual revised and expanded. 
Lutz, Florida: Pschological Assessment Resources Inc.; 1993.

57.	 Brand M, Fujiwara E, Borsutzky S, Kalbe E, Kessler J, 
Markowitsch HJ. Decision-making deficits of korsakoff 
patients in a new gambling task with explicit rules: 
Associations with executive functions. Neuropsychology 
2005;19:267-77.

58.	 MacLaren VV, Fugelsang JA, Harrigan KA, Dixon MJ. The 
personality of pathological gamblers: A meta-analysis. Clin 
Psychol Rev 2011;31:1057-67.

59.	 Kotov R, Gamez W, Schmidt F, Watson D. Linking “big” 
personality traits to anxiety, depressive, and substance use 
disorders: A meta-analysis. Psychol Bull 2010;136:768-821.

60.	 Quinn PD, Harden KP. Differential changes in impulsivity 
and sensation seeking and the escalation of substance use 
from adolescence to early adulthood. Dev Psychol 2013;25.

61.	 Ready RE, Watson D, Clark LA. Psychiatric patient-  and 
informant-reported personality: Predicting concurrent and 
future behavior. Assessment 2002;9:361-72.

62.	 Acheson A, Richard DM, Mathias CW, Dougherty DM. Adults 
with a family history of alcohol related problems are more 
impulsive on measures of response initiation and response 
inhibition. Drug Alcohol Depend 2011;117:198-203.

63.	 Martin CS, Earleywine M, Blackson TC, Vanyukov MM, 
Moss HB, Tarter RE. Aggressivity, inattention, hyperactivity, 
and impulsivity in boys at high and low risk for substance 
abuse. J Abnorm Child Psychol 1994;22:177-203.

64.	 Mitchell JM, Fields HL, D’Esposito M, Boettiger CA. 
Impulsive Responding in Alcoholics. Alcohol Clin Exp Res 
2005;29:2158-69.

65.	 Soloff PH, Lynch KG, Moss HB. Serotonin, Impulsivity, 
and Alcohol Use Disorders in the Older Adolescent: 
A  Psychobiological Study. Alcohol Clin Exp Res 



Kumar, et al.: Trait impulsivity in offspring with familial alcoholism

Indian Journal of Psychological Medicine | Volume 40 | Issue 6 | November-December 2018	 555

2000;24:1609-19.
66.	 Bjork JM, Hommer DW, Grant SJ, Danube C. Impulsivity in 

abstinent alcohol-dependent patients: Relation to control 
subjects and type 1-/type 2-like traits. Alcohol (Fayetteville, 
NY) 2004;34:133-50.

67.	 Coskunpinar A, Dir AL, Cyders MA. Multidimensionality in 
impulsivity and alcohol use: A meta-analysis using the UPPS 
model of impulsivity. Alcohol Clin Exp Res 2013;37:1441-50.

68.	 Steinberg L,  Alber t  D,  Cauffman E,  Banich M, 
Graham S, Woolard J. Age differences in sensation 
seeking and impulsivity as indexed by behavior and 
self-report: Evidence for a dual systems model. Dev Psychol 
2008;44:1764-78.

69.	 Spear LP. The adolescent brain and age-related behavioral 
manifestations. Neurosci Biobehav Rev 2000;24:417-63.

70.	 Ersche KD, Jones PS, Williams GB, Turton AJ, Robbins TW, 
Bullmore ET. Abnormal brain structure implicated in stimulant 
drug addiction. Science (New York, NY) 2012;335:601-4.

71.	 Po r j e s z  B ,  R a n g a s w a m y  M ,  K a m a r a j a n  C , 
Jones KA, Padmanabhapillai A, Begleiter H. The utility of 
neurophysiological markers in the study of alcoholism. Clin 
Neurophysiol 2005;116:993-1018.

72.	 Hill SY. Trajectories of alcohol use and electrophysiological 
and morphological indices of brain development: 
Distinguishing causes from consequences. Ann N Y Acad 
Sci 2004;1021:245-59.

73.	 Benegal V, Jain S, Subbukrishna DK, Channabasavanna SM. 
P300 amplitudes vary inversely with continuum of risk in 
first degree male relatives of alcoholics. Psychiatric Genet 
1995;5:149-56.

74.	 Hill SY, Shen S, Locke J, Lowers L, Steinhauer S, Konicky C. 
Developmental changes in postural sway in children at high 
and low risk for developing alcohol-related disorders. Biol 
Psychiatry 2000;47:501-11.

75.	 Hill SY, De Bellis MD, Keshavan MS, Lowers L, Shen S, Hall J, 
et al. Right amygdala volume in adolescent and young adult 
offspring from families at high risk for developing alcoholism. 
Biol Psychiatry 2001;49:894-905.

76.	 De Bellis MD, Narasimhan A, Thatcher DL, Keshavan MS, 
Soloff P, Clark DB. Prefrontal cortex, thalamus, and cerebellar 
volumes in adolescents and young adults with 
adolescent-onset alcohol use disorders and comorbid mental 
disorders. Alcohol Clin Exp Res 2005;29:1590-600.

77.	 Metcalfe J, Mischel W. A  hot/cool-system analysis of 
delay of gratification: Dynamics of willpower. Psychol Rev 
1999;106:3-19.

78.	 Goldstein RZ, Volkow ND. Dysfunction of the prefrontal 
cortex in addiction: Neuroimaging findings and clinical 
implications. Nat Rev Neurosci 2011;12:652-69.

79.	 Bechara A. Decision making, impulse control and loss of 
willpower to resist drugs: A  neurocognitive perspective. 
Nat Neurosci 2005;8:1458-63.

80.	 Crews FT, Boettiger CA. Impulsivity, frontal lobes and risk 
for addiction. Pharmacol Biochem Behav 2009;93:237-47.

81.	 Mitchell MR, Potenza MN. Addictions and personality traits: 
Impulsivity and related constructs. Curr Behav Neurosci Rep 
2014;1:1-12.

82.	 Esposito-Smythers C, Spirito A, Rizzo C, McGeary JE, Knopik 
VS. Associations of the DRD2 TaqIA polymorphism with 
impulsivity and substance use: Preliminary results from a 

clinical sample of adolescents. Pharmacol Biochem Behav 
2009;93:306-12.

83.	 J a k u b c z y k  A ,  Wr z o s e k  M ,  Lu k a s z k i e w i c z  J , 
Sadowska-Mazuryk J, Matsumoto H, Sliwerska E, et al. The 
CC genotype in HTR2A T102C polymorphism is associated 
with behavioral impulsivity in alcohol-dependent patients. 
J Psychiatr Res 2012;46:44-9.

84.	 Lovallo WR, Farag NH, Sorocco KH, Acheson A, Cohoon AJ, 
Vincent AS. Early life adversity contributes to impaired 
cognition and impulsive behavior: Studies from the 
Oklahoma Family Health Patterns Project. Alcohol Clin Exp 
Res 2013;37:616-23.

85.	 Casey BJ, Giedd JN, Thomas KM. Structural and functional 
brain development and its relation to cognitive development. 
Biol Psychol 2000;54:241-57.

86.	 Tripathi R, Kumar K, Bharath S, Marimuthu P, Varghese M. 
Age, education and gender effects on neuropsychological 
functions in healthy Indian older adults. Dementia 
Neuropsychol 2014;8:148-54.

87.	 Branco LD, Cotrena C, Pereira N, Kochhann R, Fonseca RP. 
Verbal and visuospatial executive functions in healthy 
elderly: The impact of education and frequency of reading 
and writing. Dementia Neuropsychol 2014;8:155-61.

88.	 Pena-Casanova J, Gramunt-Fombuena N, Quinones-Ubeda S, 
Sanchez-Benavides G, Aguilar M, Badenes D, et al. Spanish 
Multicenter Normative Studies (NEURONORMA Project): 
norms for the Rey-Osterrieth complex figure (copy and 
memory), and free and cued selective reminding test. Arch 
Clin Neuropsychol 2009;24:371-93.

89.	 Jefferson AL, Gibbons LE, Rentz DM, Carvalho JO, Manly J, 
Bennett DA, et al. A life course model of cognitive activities, 
socioeconomic status, education, reading ability, and 
cognition. J Am Geriatr Soc 2011;59:1403-11.

90.	 Head D, Kennedy KM, Rodrigue KM, Raz N. Age differences 
in perseveration: cognitive and neuroanatomical mediators 
of performance on the Wisconsin Card Sorting Test. 
Neuropsychologia 2009;47:1200-3.

91.	 Blakemore SJ, Choudhury S. Development of the adolescent 
brain: implications for executive function and social 
cognition. J  Child Psychol Psychiatry Allied Discip 
2006;47:296-312.

92.	 Giedd JN, Snell JW, Lange N, Rajapakse JC, Casey BJ, 
Kozuch PL, et al. Quantitative magnetic resonance imaging 
of human brain development: ages 4-18. Cereb Cortex 
1996;6:551-60.

93.	 Ardila A, Ostrosky-Solis F, Rosselli M, Gomez C. Age-related 
cognitive decline during normal aging: The complex effect 
of education. Arch Clin Neuropsychol 2000;15:495-513.

94.	 Seo EH, Lee DY, Choo IH, Youn JC, Kim KW, Jhoo JH, et al. 
Performance on the Benton Visual Retention Test in an 
educationally diverse elderly population. J Gerontol Ser B, 
Psychol Sci Social Sci 2007;62:191-3.

95.	 Valenzuela MJ, Sachdev P. Brain reserve and dementia: 
A systematic review. Psychol Med 2006;36:441-54.

96.	 Stern Y. Cognitive reserve. Neuropsychologia 2009;47:2015-28.
97.	 Martin CA, Kelly TH, Rayens MK, Brogli BR, Brenzel A, 

Smith WJ, et al. Sensation seeking, puberty, and nicotine, 
alcohol, and marijuana use in adolescence. J Am Acad Child 
Adolesc Psychiatry 2002;41:1495-502.


