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  Abstract
 
Core share and HTML view are not available for this content. However, as you have access to this content, a full PDF is available via the ‘Save PDF’ action button.

 BackgroundChild maltreatment is a major risk factor for psychopathology, including reactive attachment disorder (RAD).

AimsTo examine whether neural activity during reward processing was altered in children and adolescents with RAD.

MethodSixteen children and adolescents with RAD and 20 typically developing (TD) individuals performed tasks with high and low monetary rewards while undergoing functional magnetic resonance imaging.

ResultsSignificantly reduced activity in the caudate and nucleus accumbens was observed during the high monetary reward condition in the RAD group compared with the TD group (P=0.015, family-wise error-corrected cluster level). Significant negative correlations between bilateral striatal activity and avoidant attachment were observed in the RAD and TD groups.

ConclusionsStriatal neural reward activity in the RAD group was markedly decreased. The present results suggest that dopaminergic dysfunction occurs in the striatum of children and adolescents with RAD, leading towards potential future risks for psychopathology.



 


   
    
	
Type

	Research Article


 	
Information

	BJPsych Open
  
,
Volume 1
  
,
Issue 2
  , October 2015  , pp. 121 - 128 
 DOI: https://doi.org/10.1192/bjpo.bp.115.001586
 [Opens in a new window]
 
  


 	
Creative Commons

	[image: Creative Common License - CC][image: Creative Common License - BY][image: Creative Common License - NC][image: Creative Common License - ND]
 This is an open access article distributed under the terms of the Creative Commons Non-Commercial, No Derivatives (CC BY-NC-ND) licence (http://creativecommons.org/licenses/by-nc-nd/4.0/).




  	
Copyright

	
Copyright © The Royal College of Psychiatrists 2015




   
 Footnotes
 
 Declaration of interest
None.




 
 
 References
  
 
1

 1 Minnis, H, Macmillan, S, Pritchett, R, Young, D, Wallace, B, Butcher, J, et al. Prevalence of reactive attachment disorder in a deprived population. Br J Psychiatry 2013; 202: 342–6.CrossRefGoogle Scholar


 
 
2

 2 Zeanah, CH, Scheeringa, M, Boris, NW, Heller, SS, Smyke, AT, Trapani, J. Reactive attachment disorder in maltreated toddlers. Child Abuse Negl 2004; 28: 877–88.CrossRefGoogle ScholarPubMed


 
 
3

 3 Lehmann, S, Havik, OE, Havik, T, Heiervang, ER. Mental disorders in foster children: a study of prevalence, comorbidity and risk factors. Child Adolesc Psychiatry Ment Health 2013; 7: 39.CrossRefGoogle ScholarPubMed


 
 
4

 4 American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5). APA, 2013.Google Scholar


 
 
5

 5 Gleason, MM, Fox, NA, Drury, S, Smyke, A, Egger, HL, Nelson, CA 3rd, et al. Validity of evidence-derived criteria for reactive attachment disorder: indiscriminately social/disinhibited and emotionally withdrawn/inhibited types. J Am Acad Child Adolesc Psychiatry 2011; 50: 216–31.e3.CrossRefGoogle ScholarPubMed


 
 
6

 6 Guttmann-Steinmetz, S, Crowell, JA. Attachment and externalizing disorders: a developmental psychopathology perspective. J Am Acad Child Adolesc Psychiatry 2006; 45: 440–51.CrossRefGoogle ScholarPubMed


 
 
7

 7 Kay, C, Green, J. Reactive attachment disorder following early maltreatment: systematic evidence beyond the institution. J Abnorm Child Psychol 2013; 41: 571–81.CrossRefGoogle ScholarPubMed


 
 
8

 8 Kocovska, E, Puckering, C, Follan, M, Smillie, M, Gorski, C, Barnes, J, et al. Neurodevelopmental problems in maltreated children referred with indiscriminate friendliness. Res Dev Disabil 2012; 33: 1560–5.CrossRefGoogle ScholarPubMed


 
 
9

 9 Andersen, SL, Teicher, MH. Desperately driven and no brakes: developmental stress exposure and subsequent risk for substance abuse. Neurosci Biobehav Rev 2009; 33: 516–24.CrossRefGoogle ScholarPubMed


 
 
10

 10 Pechtel, P, Woodman, A, Lyons-Ruth, K. Early maternal withdrawal and nonverbal childhood IQ as precursors for substance use disorder in young adulthood: results of a 20-year prospective study. IntJCogn Ther 2012; 5: 316–29.Google ScholarPubMed


 
 
11

 11 van der Vegt, EJM, van der Ende, J, Ferdinand, RF, Verhulst, FC, Tiemeier, H. Early childhood adversities and trajectories of psychiatric problems in adoptees: evidence for long lasting effects. J Abnorm Child Psychol 2009; 37: 239–49.CrossRefGoogle ScholarPubMed


 
 
12

 12 O'Connor, TG, Rutter, M. Attachment disorder behavior following early severe deprivation: extension and longitudinal follow-up. English and Romanian Adoptees Study Team. J Am Acad Child Adolesc Psychiatry 2000; 39: 703–12.CrossRefGoogle ScholarPubMed


 
 
13

 13 Green, J, Goldwyn, R. Annotation: attachment disorganisation and psychopathology: new findings in attachment research and their potential implications for developmental psychopathology in childhood. J Child Psychol Psychiatry 2002; 43: 835–46.CrossRefGoogle ScholarPubMed


 
 
14

 14 Dichter, GS, Damiano, CA, Allen, JA. Reward circuitry dysfunction in psychiatric and neurodevelopmental disorders and genetic syndromes: animal models and clinical findings. J Neurodev Disord 2012; 4: 19.CrossRefGoogle ScholarPubMed


 
 
15

 15 Shimada, K, Takiguchi, S, Mizushima, S, Fujisawa, TX, Saito, DN, Kosaka, H, et al. Reduced visual cortex grey matter volume in children and adolescents with reactive attachment disorder. Neuroimage Clin 2015; 9:13–9.CrossRefGoogle ScholarPubMed


 
 
16

 16 Izuma, K, Saito, DN, Sadato, N. Processing of social and monetary rewards in the human striatum. Neuron 2008; 58: 284–94.CrossRefGoogle ScholarPubMed


 
 
17

 17 Haber, SN, Knutson, B. The reward circuit: linking primate anatomy and human imaging. Neuropsychopharmacology 2010; 35:4–26.CrossRefGoogle ScholarPubMed


 
 
18

 18 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.CrossRefGoogle ScholarPubMed


 
 
19

 19 Suzuki, H, Tomoda, A. Roles of attachment and self-esteem: impact of early life stress on depressive symptoms among Japanese institutionalized children. BMC Psychiatry 2015; 15:8.CrossRefGoogle ScholarPubMed


 
 
20

 20 American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV). APA, 1994.Google Scholar


 
 
21

 21 Wechsler, D. Wechsler Intelligence Scale for Children-Fourth Edition. Psychological Corporation, 2003.Google Scholar


 
 
22

 22 Sanders, B, Becker-Lausen, E. The measurement of psychological maltreatment: early data on the Child Abuse and Trauma Scale. Child Abuse Negl 1995; 19: 315–23.CrossRefGoogle ScholarPubMed


 
 
23

 23 Hazan, C, Shaver, P. Romantic love conceptualized as an attachment process. J Pers Soc Psychol 1987; 52: 511–24.CrossRefGoogle ScholarPubMed


 
 
24

 24 Achenbach, TM. Manual for the Child Behavior Checklist/4–18 and 1991 Profile. Department of Psychiatry, University of Vermont, 1991.Google Scholar


 
 
25

 25 Birleson, P. The validity of depressive disorder in childhood and the development of a self-rating scale: a research report. J Child Psychol Psychiatry 1981; 22: 73–88.CrossRefGoogle Scholar


 
 
26

 26 Asukai, N, Kato, H, Kawamura, N, Kim, Y, Yamamoto, K, Kishimoto, J, et al. Reliability and validity of the Japanese-language version of the impact of event scale-revised (IES-R-J): four studies of different traumatic events. J Nerv Ment Dis 2002; 190: 175–82.CrossRefGoogle ScholarPubMed


 
 
27

 27 Wakabayashi, A, Baron-Cohen, S, Uchiyama, T, Yoshida, Y, Tojo, Y, Kuroda, M, et al. The autism-spectrum quotient (AQ) children's version in Japan: a cross-cultural comparison. J Autism Dev Disord 2007; 37: 491–500.CrossRefGoogle ScholarPubMed


 
 
28

 28 Yamazaki, K. ADHD-RS-IV Japanese Versions. Japanese Guideline for the Diagnosis and Treatment of Attention Deficit Hyperactivity Disorder (ADHD). Jiho, 2003; 48–54.Google Scholar


 
 
29

 29 Goodman, R. The strengths and difficulties questionnaire: a research note. J Child Psychol Psychiatry 1997; 38: 581–6.CrossRefGoogle ScholarPubMed


 
 
30

 30 Mizuno, K, Yoneda, T, Komi, M, Hirai, T, Watanabe, Y, Tomoda, A. Osmotic release oral system-methylphenidate improves neural activity during low reward processing in children and adolescents with attention-deficit/hyperactivity disorder. Neuroimage Clin 2013; 2: 366–76.CrossRefGoogle ScholarPubMed


 
 
31

 31 Edmiston, EE, Wang, F, Mazure, CM, Guiney, J, Sinha, R, Mayes, LC, et al. Corticostriatal-limbic gray matter morphology in adolescents with self-reported exposure to childhood maltreatment. Arch Pediatr Adolesc Med 2011; 165: 1069–77.CrossRefGoogle ScholarPubMed


 
 
32

 32 Neubauer, AC, Fink, A. Intelligence and neural efficiency. Neurosci Biobehav Rev 2009; 33: 1004–23.CrossRefGoogle ScholarPubMed


 
 
33

 33 Pizzagalli, DA, Holmes, AJ, Dillon, DG, Goetz, EL, Birk, JL, Bogdan, R, et al. Reduced caudate and nucleus accumbens response to rewards in unmedicated individuals with major depressive disorder. Am J Psychiatry 2009; 166: 702–10.CrossRefGoogle ScholarPubMed


 
 
34

 34 Strobl, C, Boulesteix, AL, Zeileis, A, Hothorn, T. Bias in random forest variable importance measures: illustrations, sources and a solution. BMC Bioinformatics 2007; 8: 25.CrossRefGoogle ScholarPubMed


 
 
35

 35 Tomoda, A, Polcari, A, Anderson, CM, Teicher, MH. Reduced visual cortex gray matter volume and thickness in young adults who witnessed domestic violence during childhood. PLoS One 2012; 7: e52528.CrossRefGoogle ScholarPubMed


 
 
36

 36 Mehta, MA, Gore-Langton, E, Golembo, N, Colvert, E, Williams, SC, Sonuga-Barke, E. Hyporesponsive reward anticipation in the basal ganglia following severe institutional deprivation early in life. J Cogn Neurosci 2010; 22: 2316–25.CrossRefGoogle ScholarPubMed


 
 
37

 37 Dillon, DG, Holmes, AJ, Birk, JL, Brooks, N, Lyons-Ruth, K, Pizzagalli, DA. Childhood adversity is associated with left basal ganglia dysfunction during reward anticipation in adulthood. Biol Psychiatry 2009; 66: 206–13.CrossRefGoogle ScholarPubMed


 
 
38

 38 Boecker, R, Holz, NE, Buchmann, AF, Blomeyer, D, Plichta, MM, Wolf, I, et al. Impact of early life adversity on reward processing in young adults: EEG-fMRI results from a prospective study over 25 years. PLoS One 2014; 9: e104185.CrossRefGoogle ScholarPubMed


 
 
39

 39 Hanson, JL, Hariri, AR, Williamson, DE. Blunted ventral striatum development in adolescence reflects emotional neglect and predicts depressive symptoms. Biol Psychiatry 2015; 78: 598–605.CrossRefGoogle ScholarPubMed


 
 
40

 40 Dannlowski, U, Stuhrmann, A, Beutelmann, V, Zwanzger, P, Lenzen, T, Grotegerd, D, et al. Limbic scars: long-term consequences of childhood maltreatment revealed by functional and structural magnetic resonance imaging. Biol Psychiatry 2012; 71: 286–93.CrossRefGoogle ScholarPubMed


 
 
41

 41 Cohen, RA, Grieve, S, Hoth, KF, Paul, RH, Sweet, L, Tate, D, et al. Early life stress and morphometry of the adult anterior cingulate cortex and caudate nuclei. Biol Psychiatry 2006; 59: 975–82.CrossRefGoogle ScholarPubMed


 
 
42

 42 Pessoa, L, Engelmann, JB. Embedding reward signals into perception and cognition. Front Neurosci 2010; 4: 17.CrossRefGoogle ScholarPubMed


 
 
43

 43 Aron, A, Fisher, H, Mashek, DJ, Strong, G, Li, H, Brown, LL. Reward, motivation, and emotion systems associated with early-stage intense romantic love. J Neurophysiol 2005; 94: 327–37.CrossRefGoogle ScholarPubMed


 
 
44

 44 Vrticka, P, Andersson, F, Grandjean, D, Sander, D, Vuilleumier, P. Individual attachment style modulates human amygdala and striatum activation during social appraisal. PLoS One 2008; 3: e2868.CrossRefGoogle ScholarPubMed


 
 
45

 45 Andersen, SL, Tomoda, A, Vincow, ES, Valente, E, Polcari, A, Teicher, MH. Preliminary evidence for sensitive periods in the effect of childhood sexual abuse on regional brain development. J Neuropsychiatry Clin Neurosci 2008; 20: 292–301.CrossRefGoogle ScholarPubMed


 
 
46

 46 Pechtel, P, Lyons-Ruth, K, Anderson, CM, Teicher, MH. Sensitive periods of amygdala development: the role of maltreatment in preadolescence. Neuroimage 2014; 97: 236–44.CrossRefGoogle ScholarPubMed


 
 
47

 47 Bruce, J, Fisher, PA, Graham, AM, Moore, WE, Peake, SJ, Mannering, AM. Patterns of brain activation in foster children and nonmaltreated children during an inhibitory control task. Dev Psychopathol 2013; 25: 931–41.CrossRefGoogle ScholarPubMed


 
 
48

 48 Carrion, VG, Garrett, A, Menon, V, Weems, CF, Reiss, AL. Posttraumatic stress symptoms and brain function during a response-inhibition task: an fMRI study in youth. Depress Anxiety 2008; 25: 514–26.CrossRefGoogle ScholarPubMed


 
 
49

 49 Charney, DS. Psychobiological mechanisms of resilience and vulnerability: implications for successful adaptation to extreme stress. Am J Psychiatry 2004; 161: 195–216.CrossRefGoogle ScholarPubMed


 
 
50

 50 Kundakovic, M, Gudsnuk, K, Herbstman, JB, Tang, D, Perera, FP, Champagne, FA. DNA methylation of BDNF as a biomarker of early-life adversity. Proc Natl Acad Sci USA 2015; 112: 6807–13.CrossRefGoogle ScholarPubMed


 
 
51

 51 Smyke, AT, Zeanah, CH, Gleason, MM, Drury, SS, Fox, NA, Nelson, CA, et al. A randomized controlled trial comparing foster care and institutional care for children with signs of reactive attachment disorder. Am J Psychiatry 2012; 169: 508–14.CrossRefGoogle ScholarPubMed


 
 
52

 52 Zeanah, CH, Gleason, MM. Annual research review: attachment disorders in early childhood – clinical presentation, causes, correlates, and treatment. J Child Psychol Psychiatry 2015; 56: 207–22.CrossRefGoogle ScholarPubMed




 

   [image: Supplementary material: PDF] Takiguchi et al. supplementary material
 Supplementary Material


 [image: Download Takiguchi et al. supplementary material(PDF)] 
     
         
         
             
             
        
    



 
 
  

  
 
PDF
389.3 KB





  
A retraction has been issued for this article:

 Ventral striatum dysfunction in children and adolescents with reactive attachment disorder: functional MRI study – RETRACTION
 
 Shinichiro Takiguchi
 , Takashi X. Fujisawa
 , Sakae Mizushima
 , Daisuke N. Saito
 , Yuko Okamoto
 , Koji Shimada
 , Michiko Koizumi
 , Hirokazu Kumazaki
 , Minyoung Jung
 , Hirotaka Kosaka
 , Michio Hiratani
 , Yusei Ohshima
 , Martin H. Teicher
  and Akemi Tomoda
  
 BJPsych Open
 , Volume 10
 , Issue 1
 




    
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 [image: alt] 
 




Open access

 	47
	Cited by


 

  Linked content
 
Please note a

retraction

has been issued for this article.

      

 




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
47




	


[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.









Teicher, Martin H.
and
Samson, Jacqueline A.
2016.
Annual Research Review: Enduring neurobiological effects of childhood abuse and neglect.
Journal of Child Psychology and Psychiatry,
Vol. 57,
Issue. 3,
p.
241.


	CrossRef
	Google Scholar






Tomoda, Akemi
2016.
Preliminary Evidence for Impaired Brain Activity of Neural Reward Processing in Children and Adolescents with Reactive Attachment Disorder.
YAKUGAKU ZASSHI,
Vol. 136,
Issue. 5,
p.
711.


	CrossRef
	Google Scholar






Zeanah, Charles H.
Chesher, Tessa
Boris, Neil W.
Walter, Heather J.
Bukstein, Oscar G.
Bellonci, Christopher
Benson, R. Scott
Bussing, Regina
Chrisman, Allan
Hamilton, John
Hayek, Munya
Keable, Helene
Rockhill, Carol
Siegel, Matthew
and
Stock, Saundra
2016.
Practice Parameter for the Assessment and Treatment of Children and Adolescents With Reactive Attachment Disorder and Disinhibited Social Engagement Disorder.
Journal of the American Academy of Child & Adolescent Psychiatry,
Vol. 55,
Issue. 11,
p.
990.


	CrossRef
	Google Scholar






Teicher, Martin H.
Samson, Jacqueline A.
Anderson, Carl M.
and
Ohashi, Kyoko
2016.
The effects of childhood maltreatment on brain structure, function and connectivity.
Nature Reviews Neuroscience,
Vol. 17,
Issue. 10,
p.
652.


	CrossRef
	Google Scholar






Tomoda, Akemi
Takiguchi, Shinichiro
Shimada, Koji
and
Fujisawa, Takashi X.
2017.
Memory in a Social Context.
p.
251.


	CrossRef
	Google Scholar






Sasagawa, Takayo
Horii-Hayashi, Noriko
Okuda, Akinori
Hashimoto, Takashi
Azuma, Cho
and
Nishi, Mayumi
2017.
Long-term effects of maternal separation coupled with social isolation on reward seeking and changes in dopamine D1 receptor expression in the nucleus accumbens via DNA methylation in mice.
Neuroscience Letters,
Vol. 641,
Issue. ,
p.
33.


	CrossRef
	Google Scholar






Herzog, Julia I.
and
Schmahl, Christian
2018.
Adverse Childhood Experiences and the Consequences on Neurobiological, Psychosocial, and Somatic Conditions Across the Lifespan.
Frontiers in Psychiatry,
Vol. 9,
Issue. ,


	CrossRef
	Google Scholar






Novick, Andrew M.
Levandowski, Mateus L.
Laumann, Laura E.
Philip, Noah S.
Price, Lawrence H.
and
Tyrka, Audrey R.
2018.
The effects of early life stress on reward processing.
Journal of Psychiatric Research,
Vol. 101,
Issue. ,
p.
80.


	CrossRef
	Google Scholar






Renk, Kimberly
2018.
The Cambridge Handbook of Anxiety and Related Disorders.
p.
743.


	CrossRef
	Google Scholar






Choi, Eun Jung
Taylor, Margot J.
Hong, Soon-Beom
Kim, Changdai
and
Yi, Soon-Hyung
2018.
The neural correlates of attachment security in typically developing children.
Brain and Cognition,
Vol. 124,
Issue. ,
p.
47.


	CrossRef
	Google Scholar






Shimada, Koji
Kasaba, Ryoko
Fujisawa, Takashi X.
Sakakibara, Nobuko
Takiguchi, Shinichiro
and
Tomoda, Akemi
2018.
Subclinical maternal depressive symptoms modulate right inferior frontal response to inferring affective mental states of adults but not of infants.
Journal of Affective Disorders,
Vol. 229,
Issue. ,
p.
32.


	CrossRef
	Google Scholar






Upadhyaya, Subina
Chudal, Roshan
Luntamo, Terhi
Sinkkonen, Jari
Hinkka-Yli-Salomäki, Susanna
Kaneko, Hitoshi
and
Sourander, Andre
2019.
Parental Risk Factors among Children with Reactive Attachment Disorder Referred to Specialized Services: A Nationwide Population-Based Study.
Child Psychiatry & Human Development,
Vol. 50,
Issue. 4,
p.
546.


	CrossRef
	Google Scholar






Shimada, Koji
Kasaba, Ryoko
Yao, Akiko
and
Tomoda, Akemi
2019.
Less efficient detection of positive facial expressions in parents at risk of engaging in child physical abuse.
BMC Psychology,
Vol. 7,
Issue. 1,


	CrossRef
	Google Scholar






Bloomfield, Michael AP
McCutcheon, Robert A
Kempton, Matthew
Freeman, Tom P
and
Howes, Oliver
2019.
The effects of psychosocial stress on dopaminergic function and the acute stress response.
eLife,
Vol. 8,
Issue. ,


	CrossRef
	Google Scholar






Long, Madison
Verbeke, Willem
Ein-Dor, Tsachi
and
Vrtička, Pascal
2020.
A functional neuro-anatomical model of human attachment (NAMA): Insights from first- and second-person social neuroscience.
Cortex,
Vol. 126,
Issue. ,
p.
281.


	CrossRef
	Google Scholar






White, Lars O.
Schulz, Charlotte C.
Schoett, Margerete J. S.
Kungl, Melanie T.
Keil, Jan
Borelli, Jessica L.
and
Vrtička, Pascal
2020.
Conceptual Analysis: A Social Neuroscience Approach to Interpersonal Interaction in the Context of Disruption and Disorganization of Attachment (NAMDA).
Frontiers in Psychiatry,
Vol. 11,
Issue. ,


	CrossRef
	Google Scholar






Kirlic, Namik
Cohen, Zsofia P.
and
Singh, Manpreet K.
2020.
Is There an Ace Up Our Sleeve? A Review of Interventions and Strategies for Addressing Behavioral and Neurobiological Effects of Adverse Childhood Experiences in Youth.
Adversity and Resilience Science,
Vol. 1,
Issue. 1,
p.
5.


	CrossRef
	Google Scholar






Miller, Jonas G.
Shrestha, Sharon
Reiss, Allan L.
and
Vrtička, Pascal
2020.
Neural bases of social feedback processing and self–other distinction in late childhood: The role of attachment and age.
Cognitive, Affective, & Behavioral Neuroscience,
Vol. 20,
Issue. 3,
p.
503.


	CrossRef
	Google Scholar






Nelson, Rebecca
Chadwick, Guy
Bruce, Molly
Young-Southward, Genevieve
and
Minnis, Helen
2020.
Can reactive attachment disorder persist in nurturing placements? A systematic review and clinical case series.
Developmental Child Welfare,
Vol. 2,
Issue. 2,
p.
110.


	CrossRef
	Google Scholar






Makita, Kai
Takiguchi, Shinichiro
Naruse, Hiroaki
Shimada, Koji
Morioka, Shigemi
Fujisawa, Takashi X.
Shimoji, Keigo
and
Tomoda, Akemi
2020.
White matter changes in children and adolescents with reactive attachment disorder: A diffusion tensor imaging study.
Psychiatry Research: Neuroimaging,
Vol. 303,
Issue. ,
p.
111129.


	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.








RETRACTED - Ventral striatum dysfunction in children and adolescents with reactive attachment disorder: functional MRI study








	Volume 1, Issue 2
	
Shinichiro Takiguchi (a1), Takashi X. Fujisawa (a2), Sakae Mizushima (a2), Daisuke N. Saito (a3), Yuko Okamoto (a4), Koji Shimada (a3), Michiko Koizumi (a5), Hirokazu Kumazaki (a2), Minyoung Jung (a2), Hirotaka Kosaka (a6), Michio Hiratani (a7), Yusei Ohshima (a8), Martin H. Teicher (a9) and Akemi Tomoda (a10)

	DOI: https://doi.org/10.1192/bjpo.bp.115.001586





 








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.

 





RETRACTED - Ventral striatum dysfunction in children and adolescents with reactive attachment disorder: functional MRI study








	Volume 1, Issue 2
	
Shinichiro Takiguchi (a1), Takashi X. Fujisawa (a2), Sakae Mizushima (a2), Daisuke N. Saito (a3), Yuko Okamoto (a4), Koji Shimada (a3), Michiko Koizumi (a5), Hirokazu Kumazaki (a2), Minyoung Jung (a2), Hirotaka Kosaka (a6), Michio Hiratani (a7), Yusei Ohshima (a8), Martin H. Teicher (a9) and Akemi Tomoda (a10)

	DOI: https://doi.org/10.1192/bjpo.bp.115.001586





 









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.

 





RETRACTED - Ventral striatum dysfunction in children and adolescents with reactive attachment disorder: functional MRI study








	Volume 1, Issue 2
	
Shinichiro Takiguchi (a1), Takashi X. Fujisawa (a2), Sakae Mizushima (a2), Daisuke N. Saito (a3), Yuko Okamoto (a4), Koji Shimada (a3), Michiko Koizumi (a5), Hirokazu Kumazaki (a2), Minyoung Jung (a2), Hirotaka Kosaka (a6), Michio Hiratani (a7), Yusei Ohshima (a8), Martin H. Teicher (a9) and Akemi Tomoda (a10)

	DOI: https://doi.org/10.1192/bjpo.bp.115.001586





 









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.


















