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Implication for health policy/practice/research/medical education:
ADHD is highly comorbid with alcohol dependence. It is essential to understand the pathogenesis of these comorbity psychiatric 
disorders. This article emphasizes on the biological mechanism of the relationship between ADHD and alcohol and drug depend-
ence. This study has implication for researchers and psychiatric educators.
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Dear Editor,
Attention deficit hyperactivity disorder (ADHD), is a 

common, highly heritable childhood-onset psychiatric 
disorder affecting 2% – 6% of children worldwide. The re-
cent paper examines the effects of child and adult ADHD 
symptoms in adults among male students on adult ad-
diction acknowledgment and alcoholism potential (1). 
This article is an original study which provides that adult 
ADHD and child ADHD predict addiction acknowledg-
ment while child ADHD and impulsivity predict alcohol 
potential. These findings add new evidence about pre-
diction of adolescent and adult drug abuse and use by 
early ADHD. However, the biological mechanism of the 
relationship between ADHD and substance problems 
is still unclear. One of the important mechanisms is ge-
netic correlation due to shared genetic loci. First, it has 
been shown that both ADHD and alcohol dependence 
have strong genetics components. Twin and adoption 
studies have indicated that ADHD has high heritability in 

the range of 75% – 91% (2), while family, twin, and adop-
tion studies have revealed that genetic and environmen-
tal factors and their interactions contribute to the de-
velopment of alcohol dependence, with a heritability of 
more than 50% (3). Second, ADHD has been found to be 
highly comorbid with nicotine dependence and alcohol 
dependence. Segregation analysis has provided multi-
generational evidence of cosegregation among ADHD, 
nicotine dependence, and alcohol dependence, while 
linkage analysis has suggested several regions on human 
chromosomes with pleiotropic effects on ADHD and alco-
hol dependence (4). For example, significant linkages at 
4q13.1 - 13.2 and 5q31 - 33 for ADHD has been implicated in 
alcohol dependence and nicotine dependence (4). Third, 
genetic association studies have suggested several genes 
which are responsible for both ADHD and alcohol depen-
dence. For example, it has been reported associations 
between the dopamine transporter (DAT) gene polymor-
phisms and human disorders including ADHD and alco-
hol dependence (5). The variants of the dopamine D2 re-
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ceptor gene (DRD2) has been found to be associated with 
alcoholism, drug dependency, obesity, smoking, patho-
logical gambling, ADHD, Tourette syndrome, as well as 
other related compulsive behaviors (6). The tachykinin 
receptor 1 (TACR1) gene has been reported to be associated 
with bipolar disorder and alcoholism as well as ADHD (2). 
However, parts of the associations are not strong and the 
results are not always consistent due to biologic mecha-
nisms (genetic heterogeneity, gene-gene interactions 
and gene-environment interactions etc.) and spurious 
mechanisms (inadequacies of genomic markers, type 1 
error, limited sample sizes and power, cohort and age ef-
fects, and bias etc.). In addition, some other genes, such 
as the nicotinic receptor CHRNA5-A3-B4 subunit genes, 
do not contribute to the common genetic predisposition 
of ADHD and alcohol dependence (2, 7).

In short, the current results not only support previous 
studies about the relationship between ADHD and alco-
hol and drug dependence but also provide further evi-
dence on prediction of future substance dependence in 
adulthood through early ADHD (1). However, the sample 
size for the current study is relative small; therefore the 
results need further investigation using large sample and 
confirmation in other populations. In addition, further 
genetic and epigenetic study to identify the disease-caus-
ing variants including gene-environment interactions in 
ADHD and alcohol dependence would have promise for 
understanding the pathogenesis of these comorbity psy-
chiatric disorders, predicting the risks and developing 

potential treatments for ADHD and alcohol dependence.

Authors’ Contribution
The author has conducted the whole manuscript.

Financial Disclosure
There is no financial disclosure.

References
1.       Bayrami M, Goradel JA, Hashemi T, Mahmood-Alilu M. Predict-

ing a tendency to use drugs from child and adult symptoms in 
adults. Int J High Risk Behav Addict.2012;1(3):104-8.

2.       Sharp SI, McQuillin A, Gurling HM. Genetics of attention-deficit hyper-
activity disorder (ADHD). Neuropharmacology.2009;57(7-8):590-600.

3.       Goldman D, Oroszi G, Ducci F. The genetics of addictions: uncov-
ering the genes. Nat Rev Genet.2005;6(7):521-32.

4.       Jain M, Palacio LG, Castellanos FX, Palacio JD, Pineda D, Restrepo 
MI, et al. Attention-deficit/hyperactivity disorder and comorbid 
disruptive behavior disorders: evidence of pleiotropy and new 
susceptibility loci. Biol Psychiatry.2007;61(12):1329-39.

5.       Van der Zwaluw CS, Engels RC, Buitelaar J, Verkes RJ, Franke B, 
Scholte RH. Polymorphisms in the dopamine transporter gene 
(SLC6A3/DAT1) and alcohol dependence in humans: a systematic 
review. Pharmacogenomics.2009;10(5):853-66.

6.       Blum K, Sheridan PJ, Wood RC, Braverman ER, Chen TJ, Comings 
DE. Dopamine D2 receptor gene variants: association and link-
age studies in impulsive-addictive-compulsive behaviour. Phar-
macogenetics.1995;5(3):121-41.

7.       Chen LS, Xian H, Grucza RA, Saccone NL, Wang JC, Johnson EO, et 
al. Nicotine dependence and comorbid psychiatric disorders: ex-
amination of specific genetic variants in the CHRNA5-A3-B4 nico-
tinic receptor genes. Drug Alcohol Depend.2012;123 Suppl 1:S42-51.


