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Alcohol dependence is a complex and 
heterogeneous disease in clinical medicine. Social, 
psychological and biological factors influencing the 
aetiogenesis of alcohol dependence are manifold. 

There are generally two accepted basic phenotypes of 
alcohol-dependent individuals, defined as low severity/
vulnerability subgroup and high severity/vulnerability 
subgroup1. The first one is characterized by a later onset 
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of problem drinking, less severe alcohol dependence 
and alcohol-related problems. The latter is characterized 
by an early onset (EO) of problem drinking, family 
history of alcohol dependence problems, antecedents 
of psychopathology and severe alcohol dependence 
and alcohol-related problems. 

Oppositional defiant disorder (ODD), conduct 
disorder (CD) and attention deficit hyperactive 
disorder (ADHD) are grouped together as externalizing 
disorder (ED) of childhood2. The link between CD and 
drug use and abuse has been confirmed3-5.  Evidence is 
presented cross-sectionally3,4 and prospectively, for CD 
as a strong predictor of the use and abuse of alcohol5. 
Interestingly, the younger the sample, the stronger the 
prediction from CD to substance use disorder (SUD)6. 
Disruptive behaviour disorders (DBDs) appear to be 
among the most common co-morbid conditions in 
adolescents afflicted with an SUD7-11. In a meta-analysis 
on the association of ADHD and alcohol dependence, 
a positive association was demonstrated12. However, 
the authors have also commented that ‘Given the 
substantial co-morbidity between ADHD and DBD, 
including ODD and CD, as well as the robust relations 
between ODD/CD and substance outcomes the 
conclusions suggested from this meta-analysis must 
be interpreted cautiously12. In their extensive review in 
this area, Flory and Lynam13 have commented on the 
significant degree of overlap between CD and ADHD 
which eventually leads to a limited role of ADHD 
as a predictor of substance dependence. Therefore, 
the association of CD with alcohol dependence is 
almost unequivocal and research evidence indicates 
a possible association with adolescence SUDs. The 
offshoot of National Comorbidity Survey Replication 
(NCSR) has reported the co-morbidity of alcohol and 
drug dependence with adult ADHD as 5.8 and 4 per 
cent, respectively14. Are these associations relevant to 
alcohol dependence in general? Or is there a subgroup 
to which these associations are more applicable, is 
the question which is still not answered convincingly. 
Age of onset of alcohol dependence could be the most 
appropriate parameter to stratify the patients into 
well-defined subgroups.

The only study available from the southern part of 
India showed a positive association between EO alcohol 
dependence and ADHD both in the childhood and in 
adults15. However, in this study the Diagnostic and 
Statistical Manual of Mental Disorders-III (DSM-III) 
compatible diagnostic instruments were used and it 
was conducted on a relatively smaller sample, did not 

examine other EDs and, most importantly, did not have 
any control group. In an earlier study from northern 
India personality characteristics were studied in relation 
to the age of onset of alcohol dependence16. Personality 
characteristics such as sensation seeking, guilt proneness 
though are relevant for research and understanding the 
underlying construct, but are not practically applicable 
and clinically meaningful as per as current nosology. 
Therefore, this study was undertaken to investigate 
whether childhood EDs which are otherwise closely 
associated with alcohol dependence, had a differential 
occurrence in the EO and LO alcohol-dependent males.

Material & Methods

The study consisted of subjects recruited from the 
patient population attending the outpatient and the inpatient 
services of the Drug De-addiction and Treatment Centre of 
Postgraduate Institute of Medical Education and Research, 
a tertiary care institute in Chandigarh, India. One hundred 
male individuals with AD were included in this study 
over a period of eight months (May to December, 2010). 
One hundred male attendants accompanying AD subjects, 
hailing from similar socio-economic background and 
who had never (or only occasionally) used any substance 
in their lifetime, were included as controls. The controls 
were neither biologically related nor were the spouse of 
the subjects. They were other male persons accompanying 
the AD subject, such as their neighbours, their colleagues 
or someone from their wife’s family. Ethical clearance 
for the study protocol was obtained from the Institutional 
Ethics Committee.

Inclusion and exclusion criteria for study subjects: The 
inclusion criteria included the following: (i) Fulfilling 
the International Classification of Diseases-10 (ICD-
10)/DSM-IV criteria17,18 of alcohol dependence 
past/present; and (ii) Age 20-50 yr. 

Those (i) having childhood psychotic illness; (ii) were 
dependent/used substance other than alcohol; (iii) had 
history suggestive of mental retardation; and (iv) any 
organic disease – visual, hearing problem, pervasive 
development disorders and seizure disorder, were 
excluded.

Inclusion and exclusion criteria for the control: 
Those male subjects aged 20-50 yr not fulfilling 
ICD-10/DSM-IV criteria for any substance dependence 
were included as controls. Those who were biologically 
related to the cases, and those not willing to participate 
in the study, were excluded.
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Assessment: The following instruments were applied 
for the study purpose. The socio-demographic 
profile was collected from all participants using the 
proforma developed for this purpose. The Semi-
Structured Assessment for the Genetic of Alcoholism 
(SSAGA- IV)19, which was designed to assess the 
physical, psychological and social manifestations of 
alcohol abuse or dependence and other psychiatric 
disorders, was used to assess alcohol dependence. 
This same instrument was also applied to diagnose CD 
and ODD in the study subjects during their childhood. 
Another instrument, the Kiddie-SADS-Present 
and Lifetime Version (K-SADS-PL, Version 2.1 of 
October 1996)20, which is a semi-structured diagnostic 
interview designed to assess current and past episodes 
of psychopathology according to DSM-IV criteria, was 
used to diagnose childhood ADHD retrospectively. 
For the assessment of adult ADHD, continuation 
of childhood ADHD symptoms into adulthood was 
considered. Whenever feasible, information obtained 
from the subject was clarified by interviewing their 
parents.

The study subjects were grouped as EO and LO 
by the age-of-onset criterion (i.e., subjects with onset 
of DSM-IV TR/ICD-10 positive alcohol dependence 
after the age of 25 yr were categorized as ‘LO’; 
those with age at onset of alcohol dependence less 
than or up to 25 yr were categorized as ‘EO’)16. Two 
hundred consecutive male subjects, fulfilling all the 
intake criteria, were recruited for the study. Informed 
written consent was obtained from each of them, after 
explaining the non-invasive nature of the study and 
assuring them of anonymity and confidentiality.

A cross-sectional examination was completed by 
applying SSAGA-IV scale to reconfirm the diagnosis of 
alcohol dependence, to find out alcohol-related social, 
legal, physical and psychological complications and to 
measure certain severity-related clinical variables such 
as age of the first drink or time latency between the 
first alcohol use and dependence. SSAGA-IV alcohol 
section was not administered in the control group. 
The same instrument was also applied in both the AD 
subjects and controls to diagnose childhood disruptive 
disorders (CD/ODD) in the past. Childhood and 
adulthood ADHD was diagnosed by K-SADS-PL scale.

Statistical analysis: The data generated were subjected 
to statistical analysis (Chi-square test with or without 
Yates’ correction for the frequency categories 
and Student’s unpaired t test for the parametric 

variables). The objective was to see whether the 
socio-demographic, severity of alcohol dependence-
related clinical variable and childhood or adult 
psychopathology were significantly different in the 
two groups of alcohol-dependent subjects.

Results

Among the 100 alcohol-dependent males, 21 were 
EO and 79 were LO cases. The age of EO cases ranged 
from 26 to 49 yr (mean = 35.5 ± 7.3 yr) and that of the 
LO subgroup was 28-49 yr (mean = 40.2 ± 6.6 yr). The 
difference was significant (P < 0.01) indicating that EO 
subjects sought treatment at a lower age. With respect 
to the socio-demographic profile, all three groups, i.e., 
the EO, LO and control were comparable regarding 
marital status, education, occupation, residence, 
religion and type of family (Table I).

Comparison of the two subgroups of AD cases 
showed that EO had significantly more (P < 0.001) 
number of alcohol-related complications as compared 
to the LO subgroup. Alcohol-related complications 
consisted of legal, social, physical and psychological 
adversities originating due to alcohol intake and were 
measured by SSAGA-IV. A total score combining all 
these complications was used in the analysis. Moreover, 
the individuals in the EO subgroup had their first drink 
at a significantly earlier age (P < 0.001) as compared 
to the LO subgroup. The time latency required to 
become dependent to alcohol after initial alcohol use 
was observed to be significantly less (P < 0.05) in the 
EO subgroup. 

Table II shows a comparison between the AD 
subjects and biologically unrelated controls. Any ED 
was significantly more [P = 0.001, odds ratio (OR) = 3.7] 
in the alcohol-dependent group as compared to the 
controls. Likewise, DBDs (P = 0.01, OR = 2.4) and 
childhood ADHD (P = 0.01, OR = 11) were observed 
to be significantly associated with alcohol dependence. 
The co-occurrence of adult ADHD (P = 0.01, OR = 4.8) 
was more in the AD group.

In Table III, the comparison of EO AD with 
the control group was made. Any ED more often 
predated EO AD as compared to the controls. EO AD 
was significantly associated with DBDs (P = 0.02, 
OR = 5.5), childhood (P = 0.001, OR = 30) and adult 
ADHD (P = 0.001, OR = 16.2).

Comparison of LO AD with the control group was 
also done. Although any ED (P = 0.004, OR = 2.7) was 
significantly associated with LO AD, the occurrence of 
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Table I. Comparison of socio-demographic profile between two groups of alcohol-dependent individuals
Variable EO AD subjects (n=21)

n (%)
LO AD subjects (n=79)

n (%)
Control group (n=100)

n (%)
P value

Marital status
Single/divorced/separated 6 (28.6) 9 (11.4) 11 (11) 0.08
Married 15 (71.4) 70 (88.6) 89 (89)
Employment
Professional/semi-professional 2 (9.5) 15 (19) 21 (21) 0.36
Clerical/shop owner/farmer 9 (42.9) 39 (49.4) 51 (51)
Skilled/semi-skilled/unskilled worker 6 (28.6) 21 (26.6) 21 (21)
Unemployed/student 4 (19) 4 (5.1) 7 (7)
Education
Illiterate/literate 2 (9.5) 1 (1.3) 3 (3) 0.43
Primary 1 (4.8) 1 (1.3) 5 (5)
Middle 2 (9.5) 9 (11.4) 14 (14)
Matriculate 8 (38.1) 29 (36.7) 28 (28)
Inter/diploma 3 (14.3) 16 (20.3) 12 (12)
Graduate 5 (23.8) 17 (21.5) 28 (28)
Masters/professional 0 6 (7.6) 10 (10)
Religion
Hindu 12 (57.1) 41 (51.9) 54 (54) 0.90
Sikh/Islam 9 (42.9) 38 (48.1) 46 (46)
Type of family
Nuclear 11 (52.4) 28 (35.4) 39 (39) 0.20
Extended/Joint 10 (42.6) 51 (64.6) 61 (61)
Residence
Urban 9 (42.9) 30 (38) 44 (44) 0.80
Rural 12 (57.1) 49 (62) 56 (56)
EO AD, early-onset alcohol dependence; LOAD, late-onset alcohol dependence

Table II. Comparison of childhood and adult externalizing disorders between alcohol-dependent and control groups (n=100 in each group)
Externalizing disorders Study groups Individuals having 

disorder
χ2 P OR 95% CI

Any externalizing disorders AD 41 15.3 0.001 3.7 1.9-7.1
Control 16

DBD AD 25 5.6 0.01 2.4 1.1-5.2
Control 12

Childhood ADHD AD 10 7.79 0.01 11 1.38-87.64
Control 1

Adult ADHD AD 13 6.79 0.01 4.8 1.33-17.52
Control 3

AD, alcohol dependence; ADHD, attention deficit hyperactivity disorder; DBD, disruptive behavioural disorder: OR, odd ratio; 
CI, confidence interval
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DBDs (P = 0.15), ADHD either in childhood (P = 0.08) 
or in the adults (P = 0.18) was equally common in both 
the groups (Table IV). 

Table V demonstrates a comparison between the 
two subgroups of alcohol-dependent individuals with 
respect to the presence of psychopathology mostly in the 
childhood but also in the adults. Childhood EDs which 
include ADHD and childhood disruptive disorders 
(conduct and ODD) were present in 14 EO and 27 
LO AD cases. Their comparison showed significantly 
higher (P < 0.05) positivity of EDs in EO subgroup. 
Nine and 16 of EO and LO AD cases were found to 
have childhood disruptive disorders, respectively. The 
difference was significant (P < 0.05). Five subjects 
from each subgroup were found to have ADHD in 
childhood. EO cases were found to be significantly 
more (P < 0.05) likely to be suffering from ADHD in 

childhood as compared to the LO subgroup. The adult 
ADHD was co-morbid with seven EO and six LO AD 
individuals. The EO subgroup was observed to have 
significantly higher (P < 0.01) co-morbidity with adult 
ADHD.

Discussion

In our study, alcohol-dependent individuals were 
classified into two groups based on their age of onset 
of dependence. The cut-off age used for designating 
EO and LO alcohol dependence was 25 yr, as has 
been done in an earlier study by Varma et al16. In 
1988, Parrella and Filstead21 reported the existence of 
a developmental sequence for onset and progress of 
alcohol dependence and concluded that no definition 
about EO and LO was more right than the others 
and accepted 25 years as a reasonable cut-off. The 
EO subgroup had a significantly earlier age of first 

Table III. Comparison of childhood and adult externalizing disorders between early-onset alcohol-dependent and control groups (n=100 
in each group)
Externalizing disorders Age of onset of alcohol 

dependence
Individuals having 

disorder n (%)
χ2 P OR 95% CI

Any externalizing 
disorders

EO AD 14 (66.7) 23.89 0.001 10.5 3.67-30.09
Control 16 (16)

DBD EO AD 9 (42.9) 5.96 0.02 5.5 1.92-15.77
Control 12 (12)

Childhood ADHD EO AD 5 (23.8) 19.16 0.001 30 3.31-282.32
Control 1 (1)

Adult ADHD EO AD 7 (33.3) 21.06 0.001 16.2 3.7395-69.89
Control 3 (3)

EO AD, early-onset alcohol dependence (≤25 yr); ADHD, attention deficit hyperactivity disorder; DBD, disruptive behavioural disorder; 
OR, odd ratio; CI, confidence interval

Table IV. Comparison of childhood and adult externalizing disorders between late-onset alcohol-dependent subgroup and controls
Externalizing disorders Age of onset of alcohol 

dependence
Individuals having 

disorder
χ2 P OR 95% CI

Any externalizing disorders LO AD 27 (34.2) 7.9 0.004 2.7 1.3-5.5
Control 16 (16)

DBD LO AD 16 (20.3) 2.27 0.15 1.8 0.82-4.21
Control 12 (12)

Childhood ADHD LO AD 5 (6.3) 3.86 0.08 6.6 0.77-58.47
Control 1 (1)

Adult ADHD LO AD 6 (7.6) 1.95 0.18 2.6 0.64-10.98
Control 3 (3)

LO AD, late-onset alcohol dependence (age of onset of alcohol dependence ≥25 yr); ADHD, attention deficit hyperactivity disorder; 
DBD, disruptive behavioural disorder; OR, odd ratio; CI, confidence interval
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drink and took lesser time to become dependent to 
alcohol as compared to the LO group. Further, the EO 
subjects encountered significantly higher number of 
complications. Hence EO is a more severe subgroup 
which is concordant with the available literature from 
the world22 and India16. 

AD was observed to have a significant association 
with all EDs (DBD/ADHD). However, analysis of the 
subgroups of alcohol dependence showed that it was 
the EO AD which was significantly predated by EDs. 
When EDs were further classified as childhood ADHD 
or DBDs, both of them were found to be significant 
antecedents of the subgroups with an EO of alcohol 
dependence. The study of concurrent adult ADHD also 
had findings on the similar lines. Adult ADHD showed 
the strongest association with the EO group. In fact, 
this association may be even stronger than that for 
other disorders such DBDs, going by the strength of 
associations as reflected in the odds ratios. 

Another interesting finding was that when the 
overall sample was considered, the co-morbidity 
among the childhood disorders was less than expected. 
However, in the EO AD subgroup, the rate of 
co-morbidity was high. This concurrence of EO AD, 
DBD and ADHD alludes to the concept of EDs and 
substantiates EO AD (but not LO AD) as a part of 
externalizing spectrum.

The early age of onset was shown to be associated 
with aggression, problems with law23; social role 
maladaptation, loss of behavioural control when 
drinking24 and childhood criminality25. Varma et al16 

found that individuals with EO AD were higher sensation 
seekers and tended to display aggression, violence and 
general disinhibition when drinking. The close link 

between a few childhood disorders and a subgroup of 
alcohol dependence demonstrated in the present study 
supports the notion of a common underlying genetic and 
temperamental vulnerability. There is strong evidence 
of a disturbance in brain serotonergic transmission 
among anti-social, impulsive and violent EO 
alcoholic subjects.  Serotonin transporter ‘S’ promoter 
polymorphism has been shown to be associated with 
an increased risk for EO alcohol dependence and is 
also associated with anti-social personality disorder 
and impulsive, habitually violent behaviour26. In 
addition to the serotonergic system, dopaminergic 
neurotransmission is also found to be involved. DRD2 
gene is associated with susceptibility to EO alcohol 
dependence27. The same system also has been implicated 
in the aetiopathogenesis of ADHD. Not only genetic, 
but there has also been a substantial neurobiological 
overlap between EDs and EO alcohol dependence. 
Deficits in prefrontal cortex (PFC)-mediated executive 
functions of decision-making, sustained attention, 
verbal fluency abstraction, behavioural inhibition, 
working memory, regulation of motivation and motor 
control are seen in ADHD28,29 and CD30,. Delayed 
PFC maturation (less myelination of the PFC) may 
be an inherent vulnerability that enhances the risk for 
EO alcohol dependence31. The EO individuals might 
represent the same spectrum as the EDs. 

Clinical and psychological characterization of EO 
alcoholic subtypes could be addressed to provide a 
more accurate research evidence for pharmacologically 
and/or psychologically tailored treatments. Benegal 
et al32 demonstrated a direct treatment implication. 
Their results showed that treatment with atomoxetine 
was not only effective in controlling externalizing 
symptoms but also could increase the period of 

Table V. Comparison of childhood and adult externalizing disorders between the two alcohol-dependent subgroups
Externalizing disorders Age of onset of alcohol 

dependence
Individuals having 

disorder (n, %)
χ2 P OR 95% CI

Any externalizing disorders EO AD 14 (66.7) 7.2 0.007 3.9 1.4-10.7
LO AD 27 (34.2)

DBD EO AD 9 (42.9) 5.18 0.03 3.2 1.14-8.97
LO AD 16 (20.3)

Childhood ADHD EO AD 5 (23.5) 5.63 0.03 4.6 1.19-17.88
LO AD 5 (6.3)

Adult ADHD EO AD 7 (33.3) 9.72 0.005 6 1.77-20.03
LO AD 6 (7.6)

EO AD, early-onset alcohol dependence (≤25 yr); LO AD, late-onset alcohol dependence (age of onset of alcohol dependence ≥25 yr); 
ADHD, attention deficit hyperactivity disorder; DBD: disruptive behavioural disorder
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abstinence, quality of life and shorter duration of 
relapse. It would be interesting to study if this beneficial 
effect is more pronounced in EO subjects.

In this study, the sample was drawn from individuals 
attending a de-addiction clinic for treatment rather than 
from alcohol-dependent subjects from the community. 
In general, complicated and severe alcohol dependence 
is dealt within a clinic setting. Thus the extent, to which 
the findings of this study may be generalized, is limited 
to the clinic attending, treatment-seeking individuals 
of the entire alcohol-dependent population. Moreover, 
in our study the number of adult ADHD cases was 
more than the childhood ADHD cases. Hence, this 
also could have some effect in the generalizability of 
the results. The basis of determination of the presence 
of ADHD/CD/ODD (other than adult ADHD) was 
essentially and necessarily retrospective in nature. 
Hence, factors such as recall bias, selective forgetting 
and retrospective falsification cannot be ruled out. To 
minimize the effect of these factors information put 
forth by the individuals was corroborated from the 
available informants whenever feasible. In this study the 
investigator was not blind to the outcome. Hence, the 
possibility of ascertainment bias could not be ruled out. 
The onset of alcohol dependence was determined later 
after examining the life chart as per SSAGA and that 
was done after the individuals were interviewed for the 
presence of EDs. Hence, the interviewer was not aware 
of their onset of AD status during the time of assessment 
for the exposure (presence of EDs). This must have 
reduced the interviewer’s bias. Furthermore, in our 
study, we did not examine the effect of other risk factors 
for the development of alcohol dependence such as peer 
acceptance, academic achievement, maternal alcohol 
use and maternal hostility using a multivariate model. 
Along with EDs, these factors could have influenced the 
developmental trajectory of alcohol dependence.

In conclusion, our results indicate a developmental 
trajectory which starts from the childhood EDs and 
culminates in EO alcohol dependence. Our findings 
demonstrate this concept in an Indian setting, 
supporting the growing literature in this area from other 
countries. The study also provides an impetus for the 
future researchers to explore the entity of EO alcohol 
dependence more systematically and extensively. The 
association of EO alcohol dependence with various 
EDs is expected to create a window of opportunity 
to reveal the underlying genetic and neurobiological 
vulnerability of these disorders. 

Conflicts of Interest: None.
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