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  Abstract
  The purpose of this study was to examine adrenocortical activity (basal, diurnal variation, and
responses to social stressors) in adolescents at risk for psychopathology. Salivary cortisol levels
were examined in normally developing and at-risk youth with internalizing and externalizing
symptoms ranging from subclinical to clinical levels. Adolescents showed expected patterns of
diurnal variation, with high early morning cortisol levels and a pattern of decline throughout the
day. Females showed higher midday and late afternoon levels than males, and these patterns
interacted with risk status. Internalizing problems sometimes were associated with gradual rather
than steep declines in basal cortisol production. Both immediate and delayed cortisol reactivity to
a social performance stressor were associated with internalizing symptoms. There was no
evidence of relations between externalizing problems and underarousal of the
hypothalamic–pituitary–adrenal (HPA) system. These and other results suggest that
gender is an important moderating factor linking psychopathology, development, and context with
HPA axis functioning in adolescence.


 


   
    
	
Type

	Research Article


 	
Information

	Development and Psychopathology
  
,
Volume 13
  
,
Issue 3
  , September 2001  , pp. 695 - 719 
 DOI: https://doi.org/10.1017/S0954579401003157
 [Opens in a new window]
 
  


   	
Copyright

	
© 2001 Cambridge University Press




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


     
 

           



 
  	274
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
274




	


[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.









Whelan, Tara L.
Dishman, J.Donald
Burke, Jean
Levine, Seymour
and
Sciotti, Veronica
2002.
The effect of chiropractic manipulation on salivary cortisol levels.
Journal of Manipulative and Physiological Therapeutics,
Vol. 25,
Issue. 3,
p.
149.


	CrossRef
	Google Scholar






Schmeelk-Cone, Karen H.
Zimmerman, Marc A.
and
Abelson, James L.
2003.
The Buffering Effects of Active Coping on the Relationship Between SES and Cortisol Among African American Young Adults.
Behavioral Medicine,
Vol. 29,
Issue. 2,
p.
85.


	CrossRef
	Google Scholar






Azar, Rima
Zoccolillo, Mark
Paquette, Daniel
Quiros, Elsa
Baltzer, Franziska
and
Tremblay, Richard E.
2004.
Cortisol Levels and Conduct Disorder in Adolescent Mothers.
Journal of the American Academy of Child & Adolescent Psychiatry,
Vol. 43,
Issue. 4,
p.
461.


	CrossRef
	Google Scholar






SNOEK, HEDDEKE
VAN GOOZEN, STEPHANIE H.M.
MATTHYS, WALTER
BUITELAAR, JAN K.
and
VAN ENGELAND, HERMAN
2004.
Stress responsivity in children with externalizing behavior disorders.
Development and Psychopathology,
Vol. 16,
Issue. 02,


	CrossRef
	Google Scholar






Worthman, Carol M.
and
Brown, Ryan A.
2005.
Developmental Psychobiology of Aggression.
p.
187.


	CrossRef
	Google Scholar






Tsiouris, John A.
2005.
Metabolic depression in hibernation and major depression: An explanatory theory and an animal model of depression.
Medical Hypotheses,
Vol. 65,
Issue. 5,
p.
829.


	CrossRef
	Google Scholar






SHIRTCLIFF, ELIZABETH A.
GRANGER, DOUGLAS A.
BOOTH, ALAN
and
JOHNSON, DAVID
2005.
Low salivary cortisol levels and externalizing behavior problems in youth.
Development and Psychopathology,
Vol. 17,
Issue. 01,


	CrossRef
	Google Scholar






Hruschka, Daniel J.
Kohrt, Brandon A.
and
Worthman, Carol M.
2005.
Estimating between- and within-individual variation in cortisol levels using multilevel models.
Psychoneuroendocrinology,
Vol. 30,
Issue. 7,
p.
698.


	CrossRef
	Google Scholar






Kivlighan, Katie T.
Granger, Douglas A.
and
Booth, Alan
2005.
Gender differences in testosterone and cortisol response to competition.
Psychoneuroendocrinology,
Vol. 30,
Issue. 1,
p.
58.


	CrossRef
	Google Scholar






Rosmalen, J.G.M.
Oldehinkel, A.J.
Ormel, J.
de Winter, A.F.
Buitelaar, J.K.
and
Verhulst, F.C.
2005.
Determinants of salivary cortisol levels in 10–12 year old children; a population-based study of individual differences.
Psychoneuroendocrinology,
Vol. 30,
Issue. 5,
p.
483.


	CrossRef
	Google Scholar






Capaldi, II, Vincent F.
Handwerger, Kathryn
Richardson, Elizabeth
and
Stroud, Laura R.
2005.
Associations Between Sleep and Cortisol Responses to Stress in Children and Adolescents: A Pilot Study.
Behavioral Sleep Medicine,
Vol. 3,
Issue. 4,
p.
177.


	CrossRef
	Google Scholar






Sánchez, Mar M.
Noble, Pamela M.
Lyon, Casie K.
Plotsky, Paul M.
Davis, Michael
Nemeroff, Charles B.
and
Winslow, James T.
2005.
Alterations in diurnal cortisol rhythm and acoustic startle response in nonhuman primates with adverse rearing.
Biological Psychiatry,
Vol. 57,
Issue. 4,
p.
373.


	CrossRef
	Google Scholar






Walco, Gary A
Conte, Paola M
Labay, Larissa E
Engel, Romy
and
Zeltzer, Lonnie K
2005.
Procedural Distress in Children With Cancer.
The Clinical Journal of Pain,
Vol. 21,
Issue. 6,
p.
484.


	CrossRef
	Google Scholar






Powers, Sally I.
Pietromonaco, Paula R.
Gunlicks, Meredith
and
Sayer, Aline
2006.
Dating couples' attachment styles and patterns of cortisol reactivity and recovery in response to a relationship conflict..
Journal of Personality and Social Psychology,
Vol. 90,
Issue. 4,
p.
613.


	CrossRef
	Google Scholar






Huizink, Anja C.
Ferdinand, Robert F.
Ormel, Johan
and
Verhulst, Frank C.
2006.
Hypothalamic–pituitary–adrenal axis activity and early onset of cannabis use.
Addiction,
Vol. 101,
Issue. 11,
p.
1581.


	CrossRef
	Google Scholar






Ellenbogen, Mark A.
Hodgins, Sheilagh
Walker, Claire-Dominique
Couture, Sophie
and
Adam, Sebastien
2006.
Daytime cortisol and stress reactivity in the offspring of parents with bipolar disorder.
Psychoneuroendocrinology,
Vol. 31,
Issue. 10,
p.
1164.


	CrossRef
	Google Scholar






Schneiders, Josien
Nicolson, Nancy A.
Berkhof, Johannes
Feron, Frans J.
van Os, Jim
and
deVries, Marten W.
2006.
Mood reactivity to daily negative events in early adolescence: Relationship to risk for psychopathology..
Developmental Psychology,
Vol. 42,
Issue. 3,
p.
543.


	CrossRef
	Google Scholar






Schiefelbein, Virginia L.
and
Susman, Elizabeth J.
2006.
Cortisol Levels and Longitudinal Cortisol Change as Predictors of Anxiety in Adolescents.
The Journal of Early Adolescence,
Vol. 26,
Issue. 4,
p.
397.


	CrossRef
	Google Scholar






Kliewer, Wendy
2006.
Violence exposure and cortisol responses in urban youth.
International Journal of Behavioral Medicine,
Vol. 13,
Issue. 2,
p.
109.


	CrossRef
	Google Scholar






Susman, Elizabeth J.
2006.
Psychobiology of persistent antisocial behavior: Stress, early vulnerabilities and the attenuation hypothesis.
Neuroscience & Biobehavioral Reviews,
Vol. 30,
Issue. 3,
p.
376.


	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.








Adrenocortical activity in at-risk and normally developing adolescents: Individual differences
in salivary cortisol basal levels, diurnal variation, and responses to social challenges








	Volume 13, Issue 3
	
BONNIE KLIMES–DOUGAN (a1), PAUL D. HASTINGS (a2), DOUGLAS A. GRANGER (a3), BARBARA A. USHER (a2) and CAROLYN ZAHN–WAXLER (a2)

	DOI: https://doi.org/10.1017/S0954579401003157





 








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.

 





Adrenocortical activity in at-risk and normally developing adolescents: Individual differences
in salivary cortisol basal levels, diurnal variation, and responses to social challenges








	Volume 13, Issue 3
	
BONNIE KLIMES–DOUGAN (a1), PAUL D. HASTINGS (a2), DOUGLAS A. GRANGER (a3), BARBARA A. USHER (a2) and CAROLYN ZAHN–WAXLER (a2)

	DOI: https://doi.org/10.1017/S0954579401003157





 









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.

 





Adrenocortical activity in at-risk and normally developing adolescents: Individual differences
in salivary cortisol basal levels, diurnal variation, and responses to social challenges








	Volume 13, Issue 3
	
BONNIE KLIMES–DOUGAN (a1), PAUL D. HASTINGS (a2), DOUGLAS A. GRANGER (a3), BARBARA A. USHER (a2) and CAROLYN ZAHN–WAXLER (a2)

	DOI: https://doi.org/10.1017/S0954579401003157





 









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.


















