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  Summary
  Attention-deficit hyperactivity disorder (ADHD) varies in its clinical
presentation and course. Susceptibility gene variants for ADHD and
associated antisocial behaviour are being identified with emerging evidence
of gene–environment interaction. Genes and environmental factors that
influence the origins of disorder are not necessarily the same as those that
contribute to its course and outcome.
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 Attention-deficit hyperactivity disorder (ADHD) is a neurodevelopmental
disorder of childhood onset characterised by severe, developmentally
inappropriate motor hyperactivity, inattention and impulsiveness that results
in impairment (for example, school failure) and must be present in more than
one setting – usually home and school. There is increasing recognition that
ADHD symptoms and clinically defined disorder can persist into adult life and
are associated with later drug and alcohol misuse and social and work
difficulties. In some cases the disorder is associated with antisocial
behaviour and criminality. When ADHD co-exists with antisocial behaviour, both
problems are clinically more severe and persistent, have a worse prognosis and
show stronger association with neurocognitive deficits than when they occur
alone (Reference Thapar, Langley and O'DonovanThapar et al,
2006). However the mechanisms by which ADHD leads to antisocial
behaviour are not clear-cut. Thus ADHD is not only the most common reason for
follow-up in child and adolescent mental health services, it is also likely to
be seen in adult psychiatry, learning disability, forensic and substance misuse
services.

 There is consistent evidence that genetic factors contribute to the aetiology
of ADHD and that susceptibility genes interact with environmental risk factors
in complex ways. The same risk factors that influence the origins of ADHD may
have a role in the developmental course of the disorder, although it is also
possible that a different set of risk and protective factors influence the
course and outcome of ADHD (Fig. 1). It
is crucial that research studies consider the developmental nature of ADHD and
the variation in phenotypic manifestation over time, notably the association
with antisocial behaviour (Reference Thapar, Langley and O'DonovanThapar et
al, 2006), and take into consideration the role of
environmental factors. 
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Fig. 1 The course of attention-deficit hyperactivity disorder (ADHD).







 EVIDENCE THAT GENES CONTRIBUTE TO ADHD AND ITS DEVELOPMENTAL COURSE

 Attention-deficit hyperactivity disorder runs in families, with first-degree
relatives of affected individuals showing higher rates of the disorder
(relative risk 4–5). The familial risk appears to be higher among relatives of
those with both ADHD and conduct disorder. Twin and adoption studies have
provided consistent evidence that genetic factors contribute to the aetiology
of ADHD, with estimates of heritability of 60–91%; (Reference Thapar, O'Donovan and OwenThapar et al, 2005b
). Twin studies also show that genetic factors are the main contributor
to continuity of ADHD symptoms over time and to the link between ADHD and
antisocial behaviour (Reference Thapar, Langley and O'DonovanThapar et
al, 2006). Overall, most studies suggest that there are
genetic risk factors that influence both ADHD and its developmental course.
However, it appears that there are additional risk factors (both genetic and
environmental) that do not influence the origins of ADHD but do contribute to
its clinical course and outcome.




 PROGRESS IN IDENTIFYING SUSCEPTIBILITY GENES

 There are a number of susceptibility gene variants for ADHD for which findings
have been independently replicated and pooled or for which meta-analyses of
data have yielded significant evidence of association. So far, these gene
variants have been identified from functional candidate gene association
studies. This type of design has been criticised because candidate genes are
selected on the a priori assumption of involvement in the
disorder, whereas for neuropsychiatric disorders the pathophysiology is usually
unknown. However, for ADHD a reasonable prior hypothesis supporting
monoaminergic system genes existed, and so far this approach has worked
well.

 Association between a variant in the dopamine D4 receptor gene (the 7-repeat
allele of a 48 base pair repeat sequence) and ADHD has been widely replicated,
with estimated odds ratios of 1.16–1.45 from meta-analysis and pooled analysis
of data (Reference Faraone, Perlis and DoyleFaraone et al,
2005). Pooled analysis of data on a variant (microsatellite
cytosine–adenine repeat) in the dopamine receptor DRD5 gene has also yielded
significant evidence of association, with an estimated odds ratio of 1.24
(Reference Lowe, Kirley and HawiLowe et al, 2004).
Finally, the most recent pooled analysis found small but significant
association between a dopamine transporter gene variant – a variable number of
tandem repeats (VNTR) 10-repeat allele – and ADHD, in which the odds ratio was
1.1 (Reference Faraone, Perlis and DoyleFaraone et al,
2005). More recently there have been several reports of association
between variants in the SNAP-25 gene and ADHD (pooled OR=1.19), although the
associated variants have differed between studies. This gene became of interest
following reports that a SNAP-25-deficient mouse mutant shows hyperactivity.
Other gene variants have been examined but these need further study (Reference Thapar, O'Donovan and OwenThapar et al,
2005b
). Thus, replicated genetic findings are emerging, but it is necessary
to know more about how variants result in disorder, at a biological and
phenotypic level.




 DO THE SAME OR DIFFERENT SUSCEPTIBILITY GENES INFLUENCE THE DEVELOPMENTAL
COURSE OF ADHD?

 So far few studies have examined this question. One study has shown that the
DRD4 7-repeat risk allele influenced persistence of ADHD
over time (Reference El-Faddagh, Laucht and MarasEl-Faddagh et al,
2004). There has been interest in investigating what gene variants
influence antisocial behaviour in ADHD, and here there have been several sets
of interesting findings. First, the DRD4 7-repeat allele was
found to be associated with antisocial behaviour in ADHD in a joint analysis of
data from Cardiff, London and Dublin. These findings suggest that this allele
might be important in influencing the course as well as the origins of ADHD.
More recently the Cardiff group found that a functional variant in the gene
encoding the enzyme COMT (previously found to be associated with measures of
prefrontal cognitive functioning) was associated with antisocial behaviour in
ADHD but not with ADHD itself (Reference Thapar, Langley and FowlerThapar
et al, 2005a
). Finally, a variant in MAOA, a gene encoding another
enzyme involved in neurotransmitter breakdown, was found to be associated with
antisocial behaviour in ADHD but not with ADHD itself (Reference Thapar, Langley and O'DonovanThapar et al, 2006).




 GENE–ENVIRONMENT INTERACTION

 Attention-deficit hyperactivity disorder and its subsequent developmental
course are not entirely explained by genes. There are a number of environmental
factors that also appear to be associated with ADHD, two of which have
withstood meta-analysis or pooled analyses: exposure to maternal smoking in
pregnancy (estimated odds ratio 2.39; Reference Langley, Rice and van den BreeLangley
et al, 2005) and low birth weight/prematurity
(odds ratio 2.64; Reference Bhutta, Cleves and CaseyBhutta et
al, 2002). It is well recognised that not all of those
who are exposed to environmental adversity go on to develop ADHD.
Gene–environment interaction (G×E), whereby
genes operate by influencing sensitivity or response to environmental
adversity, is becomingly increasingly recognised as important. To date there
have been few published studies examining the contribution of
G×E to ADHD and its course. For example, a
recent study found that the association between a DAT1
haplotype (combination of risk alleles) and ADHD was stronger when the mother
had drunk alcohol during pregnancy (Reference Brookes, Mill and GuindaliniBrookes
et al, 2006). Another group suggested that the
DAT1 risk allele previously found to be associated with
ADHD was only associated with hyperactive–impulsive symptoms in those who had
been exposed to maternal smoking during pregnancy (Reference Kahn, Khoury and NicholsKahn et al, 2003). In a study that
focused on childhood-onset conduct disorder symptoms in ADHD, those who carried
the COMT gene risk variant appeared to be more susceptible to the adverse
effects of lower birth weight (Reference Thapar, Langley and FowlerThapar
et al, 2005a
). All these findings now require replication but the evidence so far
suggests that some genes may influence the origins and developmental course of
ADHD by affecting individual sensitivity to environmental adversity.

 In conclusion, genetic factors contribute to ADHD and replicated molecular
genetic findings are now emerging. It is, however, important to recognise the
phenotypic complexity of ADHD and acknowledge that it is a developmental
disorder showing continuity and change in clinical presentation over time that
is influenced by prenatal, biological and psychosocial environmental risk
factors (see Fig. 1). Genes also appear
to contribute to ADHD continuity and the development of antisocial behaviour in
this disorder, and some of these genetic factors interact with environmental
risk factors. However, risk factors for ADHD as a clinically defined disorder
are not necessarily the same as those that influence its developmental
course.




 CLINICAL IMPLICATIONS

 Understanding the aetiology and origins of ADHD, as with all psychiatric
disorders, is important for paving the way to developing new and effective
treatments (biological and non-biological) and for providing information and
understanding to families and clinicians that in turn provides a framework for
clinical management. Identifying genetic and environmental risk factors and
examining how they co-act and interact to increase susceptibility to ADHD also
provide a method of unpacking the heterogeneity of a clinically defined
disorder in a meaningful way. This may lead to different ways of
conceptualising the disorder and its diagnostic boundaries, and influence
current methods of diagnostic classification.

 In clinical practice some of the key goals are reducing symptoms, impairment
and associated problems – notably antisocial behaviour in those already
affected. Medication improves symptoms, but the long-term benefits for wider
outcomes, including antisocial behaviour, are uncertain. Thus, additional risk
reduction strategies aimed at reducing adverse outcomes are important (for
example, this could involve reducing family conflict in those at highest
genetic risk). Identifying both genetic and environmental risk factors that
contribute to the course of the disorder is an important area of research
activity so that the risk and protective pathways that lead to adverse outcomes
and impairment can be elucidated. These types of research findings then provide
an evidence base to inform the development of effective risk reduction
strategies in the long-term management of ADHD. Intensive interventions for all
children with ADHD is not pragmatic or necessarily desirable. Thus, identifying
genetic and environmental risk factors as well as clinical characteristics that
predict outcome can also be helpful in targeting resources and more carefully
monitoring those who are at greatest risk of adverse consequences.







 Acknowledgements

 We acknowledge funding from the Wellcome Trust (A.T., M.G.) and the Medical
Research Council (P.A.). K.L. is supported by a Wellcome Trust Value in People
Award. We thank Professors Mike Owen and Michael O'Donovan for their
contributions.







 
 Footnotes
 
 Declaration of interest
None.




 
 
 References
  
 

 Bhutta, A. T., Cleves, M. A., Casey, P. H., et al (2002) Cognitive and
behavioral outcomes of school-aged children who were born preterm: a
meta-analysis. JAMA,
288,
728–737.Google Scholar


 
 

 Brookes, K., Mill, J., Guindalini, C., et al (2006) A common
haplotype of the dopamine transporter gene associated with
attention-deficit/hyperactivity disorder and interacting with maternal
use of alcohol during pregnancy. Archives of
General Psychiatry, 63,
74–81.Google Scholar


 
 

 El-Faddagh, M., Laucht, M., Maras, A., et al (2004) Association
of dopamine D4 receptor (DRD4) gene with attention-deficit/hyperactivity
disorder (ADHD) in a high-risk community sample: a longitudinal study
from birth to 11 years of age. Journal of Neural
Transmission, 111,
883–889.CrossRefGoogle Scholar


 
 

 Faraone, S. V., Perlis, R. H., Doyle, A. E., et al (2005) Molecular
genetics of attention-deficit/hyperactivity disorder.
Biological Psychiatry, 57,
1313–1323.Google Scholar


 
 

 Kahn, R. S., Khoury, J., Nichols, W. C., et al (2003) Role of
dopamine transporter genotype and maternal prenatal smoking in childhood
hyperactive-impulsive, inattentive, and oppositional
behaviors. Journal of Pediatrics,
143,
104–110.Google Scholar


 
 

 Langley, K., Rice, F., van den Bree, M. B., et al (2005) Maternal
smoking during pregnancy as an environmental risk factor for attention
deficit hyperactivity disorder behaviour. A review.
Minerva Pediatrica, 57,
359–371.Google ScholarPubMed


 
 

 Lowe, N., Kirley, A., Hawi, Z., et al (2004) Joint
analysis of the DRD5 marker concludes association with
attention-deficit/hyperactivity disorder confined to the predominantly
inattentive and combined subtypes. American
Journal of Human Genetics, 74,
348–356.Google Scholar


 
 

 Thapar, A., Langley, K., Fowler, T., et al (2005a) Catechol
o-methyltransferase gene variant and birth weight predict early-onset
antisocial behavior in children with attention-deficit/hyperactivity
disorder. Archives of General
Psychiatry, 62,
1275–1278.CrossRefGoogle ScholarPubMed


 
 

 Thapar, A., O'Donovan, M., & Owen, M. J. (2005b) The genetics of attention
deficit hyperactivity disorder. Human Molecular
Genetics, 14,
R275–282.Google Scholar


 
 

 Thapar, A., Langley, K., O'Donovan, M., et al (2006) Refining the
attention deficit hyperactivity disorder phenotype for molecular genetic
studies. Molecular Psychiatry,
11,
714–720.Google Scholar




 

  
View in content
 [image: Figure 0]

 Fig. 1 The course of attention-deficit hyperactivity disorder (ADHD).

 

 

       
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	94
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
94




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Mensah, Seth A.
and
Fraser, William I.
2001.
Intellectual Disability and Ill Health.
p.
178.


	CrossRef
	Google Scholar






THAPAR, ANITA
LANGLEY, KATE
OWEN, MICHAEL J.
and
O'DONOVAN, MICHAEL C.
2007.
Advances in genetic findings on attention deficit hyperactivity disorder.
Psychological Medicine,
Vol. 37,
Issue. 12,
p.
1681.


	CrossRef
	Google Scholar






Thapar, Anita
Harold, Gordon
Rice, Frances
Langley, Kate
and
O'Donovan, Michael
2007.
The contribution of gene–environment interaction to psychopathology.
Development and Psychopathology,
Vol. 19,
Issue. 4,
p.
989.


	CrossRef
	Google Scholar






Gerra, G.
Leonardi, C.
Cortese, E.
Zaimovic, A.
Dell’Agnello, G.
Manfredini, M.
Somaini, L.
Petracca, F.
Caretti, V.
Saracino, M. A.
Raggi, M. A.
and
Donnini, C.
2007.
Homovanillic acid (HVA) plasma levels inversely correlate with attention deficit-hyperactivity and childhood neglect measures in addicted patients.
Journal of Neural Transmission,
Vol. 114,
Issue. 12,
p.
1637.


	CrossRef
	Google Scholar






Oades, Robert D
2007.
Role of the serotonin system in ADHD: treatment implications.
Expert Review of Neurotherapeutics,
Vol. 7,
Issue. 10,
p.
1357.


	CrossRef
	Google Scholar






Sugden, David
Kirby, Amanda
and
Dunford, Carolyn
2008.
Issues Surrounding Children with Developmental Coordination Disorder.
International Journal of Disability, Development and Education,
Vol. 55,
Issue. 2,
p.
173.


	CrossRef
	Google Scholar






Gerlach, M.
Deckert, J.
Rothenberger, A.
and
Warnke, A.
2008.
Pathogenesis and pathophysiology of attention-deficit/hyperactivity disorder: from childhood to adulthood.
Journal of Neural Transmission,
Vol. 115,
Issue. 2,
p.
151.


	CrossRef
	Google Scholar






Albayrak, Ö.
Friedel, S.
Schimmelmann, B. G.
Hinney, A.
and
Hebebrand, J.
2008.
Genetic aspects in attention-deficit/hyperactivity disorder.
Journal of Neural Transmission,
Vol. 115,
Issue. 2,
p.
305.


	CrossRef
	Google Scholar






Wang, Hui-Li
Chen, Xiang-Tao
Yang, Bin
Ma, Fang-Li
Wang, Shu
Tang, Ming-Liang
Hao, Ming-Gao
and
Ruan, Di-Yun
2008.
Case–Control Study of Blood Lead Levels and Attention Deficit Hyperactivity Disorder in Chinese Children.
Environmental Health Perspectives,
Vol. 116,
Issue. 10,
p.
1401.


	CrossRef
	Google Scholar






Sonuga‐Barke, Edmund J.S.
Lasky‐Su, Jessica
Neale, Benjamin M.
Oades, Robert
Chen, Wai
Franke, Barbara
Buitelaar, Jan
Banaschewski, Tobias
Ebstein, Richard
Gill, Michael
Anney, Richard
Miranda, Ana
Mulas, Fernando
Roeyers, Herbert
Rothenberger, Aribert
Sergeant, Joseph
Steinhausen, Hans Christoph
Thompson, Margaret
Asherson, Philip
and
Faraone, Stephen V.
2008.
Does parental expressed emotion moderate genetic effects in ADHD? an exploration using a genome wide association scan.
American Journal of Medical Genetics Part B: Neuropsychiatric Genetics,
Vol. 147B,
Issue. 8,
p.
1359.


	CrossRef
	Google Scholar






Johansson, S.
Halleland, H.
Halmøy, A.
Jacobsen, K.K.
Landaas, E.T.
Dramsdahl, M.
Fasmer, O.B.
Bergsholm, P.
Lundervold, A.J.
Gillberg, C.
Hugdahl, K.
Knappskog, P.M.
and
Haavik, J.
2008.
Genetic analyses of dopamine related genes in adult ADHD patients suggest an association with the DRD5‐microsatellite repeat, but not with DRD4 or SLC6A3 VNTRs.
American Journal of Medical Genetics Part B: Neuropsychiatric Genetics,
Vol. 147B,
Issue. 8,
p.
1470.


	CrossRef
	Google Scholar






Millichap, J. Gordon
2008.
Etiologic Classification of Attention-Deficit/Hyperactivity Disorder.
Pediatrics,
Vol. 121,
Issue. 2,
p.
e358.


	CrossRef
	Google Scholar






Langley, K.
Turic, D.
Rice, F.
Holmans, P.
van den Bree, M.B.M.
Craddock, N.
Kent, L.
Owen, M.J.
O'Donovan, M.C.
and
Thapar, A.
2008.
Testing for gene × environment interaction effects in attention deficit hyperactivity disorder and associated antisocial behavior.
American Journal of Medical Genetics Part B: Neuropsychiatric Genetics,
Vol. 147B,
Issue. 1,
p.
49.


	CrossRef
	Google Scholar






Altink, Marieke E.
Arias‐Vásquez, Alejandro
Franke, Barbara
Slaats –Willemse, Dorine I.E.
Buschgens, Cathelijne J.M.
Rommelse, Nanda N.J.
Fliers, Ellen A.
Anney, Richard
Brookes, Keeley‐Joanne
Chen, Wai
Gill, Michael
Mulligan, Aisling
Sonuga‐Barke, Edmund
Thompson, Margaret
Sergeant, Joseph A.
Faraone, Stephen V.
Asherson, Philip
and
Buitelaar, Jan K.
2008.
The dopamine receptor D4 7‐repeat allele and prenatal smoking in ADHD‐affected children and their unaffected siblings: no gene–environment interaction.
Journal of Child Psychology and Psychiatry,
Vol. 49,
Issue. 10,
p.
1053.


	CrossRef
	Google Scholar






Howells, Fleur M
Bindewald, Leander
and
Russell, Vivienne A
2009.
Cross-fostering does not alter the neurochemistry or behavior of spontaneously hypertensive rats.
Behavioral and Brain Functions,
Vol. 5,
Issue. 1,


	CrossRef
	Google Scholar






Rösler, Michael
Heßlinger, Bernd
and
Philipsen, Alexandra
2009.
Therapie psychischer Erkrankungen.
p.
375.


	CrossRef
	Google Scholar






Kim, Hyo-Won
Cho, Soo-Churl
Kim, Boong-Nyun
Kim, Jae-Won
Shin, Min-Sup
and
Kim, Yeni
2009.
Perinatal and Familial Risk Factors Are Associated with Full Syndrome and Subthreshold Attention-Deficit Hyperactivity Disorder in a Korean Community Sample.
Psychiatry Investigation,
Vol. 6,
Issue. 4,
p.
278.


	CrossRef
	Google Scholar






Sonuga‐Barke, Edmund J.S.
Oades, Robert D.
Psychogiou, Lamprini
Chen, Wai
Franke, Barbara
Buitelaar, Jan
Banaschewski, Tobias
Ebstein, Richard P.
Gil, Michael
Anney, Richard
Miranda, Ana
Roeyers, Herbert
Rothenberger, Aribert
Sergeant, Joseph
Steinhausen, Hans Christoph
Thompson, Margaret
Asherson, Philip
and
Faraone, Stephen V.
2009.
Dopamine and serotonin transporter genotypes moderate sensitivity to maternal expressed emotion: the case of conduct and emotional problems in attention deficit/hyperactivity disorder.
Journal of Child Psychology and Psychiatry,
Vol. 50,
Issue. 9,
p.
1052.


	CrossRef
	Google Scholar






Russell, Vivienne Ann
2009.
Metabolic Encephalopathy.
p.
371.


	CrossRef
	Google Scholar






Howe, David
2010.
ADHD and its comorbidity: an example of gene–environment interaction and its implications for child and family social work.
Child & Family Social Work,
Vol. 15,
Issue. 3,
p.
265.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Gene–environment interplay in attention-deficit hyperactivity
disorder and the importance of a developmental perspective








	Volume 190, Issue 1
	
Anita Thapar (a1), Kate Langley (a1), Philip Asherson (a2) and Michael Gill (a3)

	DOI: https://doi.org/10.1192/bjp.bp.106.027003





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Gene–environment interplay in attention-deficit hyperactivity
disorder and the importance of a developmental perspective








	Volume 190, Issue 1
	
Anita Thapar (a1), Kate Langley (a1), Philip Asherson (a2) and Michael Gill (a3)

	DOI: https://doi.org/10.1192/bjp.bp.106.027003





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Gene–environment interplay in attention-deficit hyperactivity
disorder and the importance of a developmental perspective








	Volume 190, Issue 1
	
Anita Thapar (a1), Kate Langley (a1), Philip Asherson (a2) and Michael Gill (a3)

	DOI: https://doi.org/10.1192/bjp.bp.106.027003





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















