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                    Abstract
Objectives
An increased psychosocial stress level is a continuously growing public health problem. While previous studies investigated the stress-related effects of mindfulness-based stress reduction (MBSR), it is still largely unknown, whether chronic stress decreases after an 8-week training of a body scan meditation. This study aimed at closing this gap by examining the effects of a body scan on chronic stress markers.
Methods
In this study, 47 healthy students were randomly assigned to an intervention group (n = 24) and a control group (n = 23). Participants in the intervention group used a 20-min long audio recording of a guided body scan. The control group listened to an audio book for the same amount of time. On the biological level, stress was assessed by selected stress hormones (cortisol, dehydroepiandrosterone (DHEA), and its ratio) from hair samples. Psychological stress load was measured by the Screening of the Trier Inventory of Chronic Stress.
Results
The body scan group showed a decreased level of cortisol, and cortisol/DHEA ratio, as well as an increased level of DHEA compared with the audio book group. Regarding psychological stress, a decreased value was observed in both groups. Additional correlation analyses demonstrate no relationship between biological and psychological chronic stress markers.
Conclusions
Overall, data suggest positive effects of an 8-week body scan, especially for biological stress markers. Investigating the effects of this intervention in populations with a high risk for increased levels of stress (e.g., unemployment) would be particularly interesting.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Pythagorean Self-Awareness Intervention Promoted Healthy Dietary Patterns, Controlled Body Mass Index, and Reduced Self-Reported Stress Levels of Primary School Children: Α One-Arm Pilot Study
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Pilot study of adrenal steroid hormones in hair as an indicator of chronic mental and physical stress
                                        
                                    

                                    
                                        Article
                                         Open access
                                         12 May 2016
                                    

                                

                                E. Ullmann, A Barthel, … S. R. Bornstein

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Specific Reduction in the Cortisol Awakening Response after Socio-Affective Mental Training
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 January 2023
                                    

                                

                                Veronika Engert, Katja Hoehne & Tania Singer

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Beck Depression Inventory®-II (BDI®-II). San Antonio: Pearson.

                    Google Scholar 
                

	Björntorp, P., & Rosmond, R. (1999). Hypothalamic origin of the metabolic syndrome X. Annals of the New York Academy of Sciences, 892, 297–307.
Article 
    
                    Google Scholar 
                

	Brand, S., Holsboer-Trachsler, E., Naranjo, J. R., & Schmidt, S. (2012). Influence of mindfulness practice on cortisol and sleep in long-term and short-term meditators. Neuropsychobiology, 65, 109–118. https://doi.org/10.1159/000330362.
Article 
    PubMed 
    
                    Google Scholar 
                

	Bränström, R., Kvillemo, P., Brandberg, Y., & Moskowitz, J. T. (2010). Self-report mindfulness as a mediator of psychological well-being in a stress reduction intervention for cancer patients: a randomized study. Annals of Behavioral Medicine, 39, 151–161. https://doi.org/10.1007/s12160-010-9168-6.
Article 
    PubMed 
    
                    Google Scholar 
                

	Bränström, R., Kvillemo, P., & Akerstedt, T. (2013). Effects of mindfulness training on levels of cortisol in cancer patients. Psychosomatics, 54, 158–164. https://doi.org/10.1016/j.psym.2012.04.007.
Article 
    PubMed 
    
                    Google Scholar 
                

	Bruce, A., & Davies, B. (2005). Mindfulness in hospice care: practicing meditation-in-action. Qualitative Health Research, 15, 1329–1344. https://doi.org/10.1177/1049732305281657.
Article 
    PubMed 
    
                    Google Scholar 
                

	Carlson, L. E., Speca, M., Patel, K. D., & Goodey, E. (2003). Mindfulness-based stress reduction in relation to quality of life, mood, symptoms of stress, and immune parameters in breast and prostate cancer outpatients. Psychosomatic Medicine, 65, 571–581. https://doi.org/10.1097/01.PSY.0000074003.35911.41.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cash, E., Salmon, P., Weissbecker, I., Rebholz, W. N., Bayley-Veloso, R., Zimmaro, L. A., et al. (2015). Mindfulness meditation alleviates fibromyalgia symptoms in women: results of a randomized clinical trial. Annals of Behavioral Medicine, 49, 319–330. https://doi.org/10.1007/s12160-014-9665-0.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Chiesa, A., & Serretti, A. (2009). Mindfulness-based stress reduction for stress management in healthy people: a review and meta-analysis. Journal of Alternative and Complementary Medicine, 15, 593–600. https://doi.org/10.1089/acm.2008.0495.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cohen, S., & Janicki-Deverts, D. (2012). Who’s stressed? Distributions of psychological stress in the United States in probability samples from 1983, 2006, and 2009. Journal of Applied Social Psychology, 42, 1320–1334. https://doi.org/10.1111/j.1559-1816.2012.00900.x.
Article 
    
                    Google Scholar 
                

	Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress. Journal of Health and Social Behavior, 24, 385–396. https://doi.org/10.2307/2136404.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cropley, M., Ussher, M., & Charitou, E. (2007). Acute effects of a guided relaxation routine (body scan) on tobacco withdrawal symptoms and cravings in abstinent smokers. Addiction, 102, 989–993. https://doi.org/10.1111/j.1360-0443.2007.01832.x.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cruess, D. G., Antoni, M. H., Kumar, M., Ironson, G., McCabe, P., Fernandez, J. B., et al. (1999). Cognitive-behavioral stress management buffers decreases in dehydroepiandrosterone sulfate (DHEA-S) and increases in the cortisol/DHEA-S ratio and reduces mood disturbance and perceived stress among HIV-seropositive men. Psychoneuroendocrinology, 24(5), 537–549.
Article 
    
                    Google Scholar 
                

	Dettenborn, L., Tietze, A., Bruckner, F., & Kirschbaum, C. (2010). Higher cortisol content in hair among long-term unemployed individuals compared to controls. Psychoneuroendocrinology, 35, 1404–1409. https://doi.org/10.1016/j.psyneuen.2010.04.006.
Article 
    PubMed 
    
                    Google Scholar 
                

	Dettenborn, L., Muhtz, C., Skoluda, N., Stalder, T., Steudte, S., Hinkelmann, K., et al. (2012a). Introducing a novel method to assess cumulative steroid concentrations: increased hair cortisol concentrations over 6 months in medicated patients with depression. Stress, 15, 348–353. https://doi.org/10.3109/10253890.2011.619239.
Article 
    PubMed 
    
                    Google Scholar 
                

	Dettenborn, L., Tietze, A., Kirschbaum, C., & Stalder, T. (2012b). The assessment of cortisol in human hair: associations with sociodemographic variables and potential confounders. Stress, 15, 578–588. https://doi.org/10.3109/10253890.2012.654479.
Article 
    PubMed 
    
                    Google Scholar 
                

	Ditto, B., Eclache, M., & Goldman, N. (2006). Short-term autonomic and cardiovascular effects of mindfulness body scan meditation. Annals of Behavioral Medicine, 32, 227–234. https://doi.org/10.1207/s15324796abm3203_9.
Article 
    PubMed 
    
                    Google Scholar 
                

	Dreeben, S. J., Mamberg, M. H., & Salmon, P. (2013). The MBSR body scan in clinical practice. Mindfulness, 4, 394–401. https://doi.org/10.1007/s12671-013-0212-z.
Article 
    
                    Google Scholar 
                

	Epel, E. S., McEwen, B., Seeman, T., Matthews, K., Castellazzo, G., Brownell, K. D., et al. (2000). Stress and body shape: stress-induced cortisol secretion is consistently greater among women with central fat. Psychosomatic Medicine, 62(5), 623–632.
Article 
    
                    Google Scholar 
                

	Gao, W., Kirschbaum, C., Grass, J., & Stalder, T. (2016). LC-MS based analysis of endogenous steroid hormones in human hair. The Journal of Steroid Biochemistry and Molecular Biology, 162, 92–99. https://doi.org/10.1016/j.jsbmb.2015.12.022.
Article 
    PubMed 
    
                    Google Scholar 
                

	Goldberg, S. B., Manley, A. R., Smith, S. S., Greeson, J. M., Russell, E., van Uum, S., et al. (2014). Hair cortisol as a biomarker of stress in mindfulness training for smokers. Journal of Alternative and Complementary Medicine, 20, 630–634. https://doi.org/10.1089/acm.2014.0080.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Goodyer, I. M., Herbert, J., & Tamplin, A. (2003). Psychoendocrine antecedents of persistent first-episode major depression in adolescents: a community-based longitudinal enquiry. Psychological Medicine, 33(4), 601–610.
Article 
    
                    Google Scholar 
                

	Gow, R., Thomson, S., Rieder, M., van Uum, S., & Koren, G. (2010). An assessment of cortisol analysis in hair and its clinical applications. Forensic Science International, 196, 32–37. https://doi.org/10.1016/j.forsciint.2009.12.040.
Article 
    PubMed 
    
                    Google Scholar 
                

	Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based stress reduction and health benefits. Journal of Psychosomatic Research, 57, 35–43. https://doi.org/10.1016/S0022-3999(03)00573-7.
Article 
    PubMed 
    
                    Google Scholar 
                

	Heijnen, C. J., & Kavelaars, A. (2005). Psychoneuroimmunology and chronic autoimmune diseases: rheumatoid arthritis. In K. Vedhara & M. R. Irwin (Eds.), Human Psychoneuroimmunology (pp. 195–218). Oxford: Oxford University Press.
Chapter 
    
                    Google Scholar 
                

	Herane Vives, A., de Angel, V., Papadopoulos, A., Strawbridge, R., Wise, T., Young, A. H., et al. (2015). The relationship between cortisol, stress and psychiatric illness: new insights using hair analysis. Journal of Psychiatric Research, 70, 38–49. https://doi.org/10.1016/j.jpsychires.2015.08.007.
Article 
    PubMed 
    
                    Google Scholar 
                

	Iglesias, S., Jacobsen, D., Gonzalez, D., Azzara, S., Repetto, E. M., Jamardo, J., et al. (2015). Hair cortisol: a new tool for evaluating stress in programs of stress management. Life Sciences, 141, 188–192. https://doi.org/10.1016/j.lfs.2015.10.006.
Article 
    PubMed 
    
                    Google Scholar 
                

	Jain, S., Shapiro, S. L., Swanick, S., Roesch, S. C., Mills, P. J., Bell, I., et al. (2007). A randomized controlled trial of mindfulness meditation versus relaxation training: effects on distress, positive states of mind, rumination, and distraction. Annals of Behavioral Medicine, 33, 11–21. https://doi.org/10.1207/s15324796abm3301_2.
Article 
    PubMed 
    
                    Google Scholar 
                

	Jogems-Kosterman, B. J. M., de Knijff, D. W. W., Kusters, R., & van Hoof, J. J. M. (2007). Basal cortisol and DHEA levels in women with borderline personality disorder. Journal of Psychiatric Research, 41, 1019–1026. https://doi.org/10.1016/j.jpsychires.2006.07.019.
Article 
    PubMed 
    
                    Google Scholar 
                

	Jung, H. Y., Lee, H., & Park, J. (2015). Comparison of the effects of Korean mindfulness-based stress reduction, walking, and patient education in diabetes mellitus. Nursing & Health Sciences, 17, 516–525. https://doi.org/10.1111/nhs.12229.
Article 
    
                    Google Scholar 
                

	Kabat-Zinn, J. (1982). An outpatient program in behavioral medicine for chronic pain patients based on the practice of mindfulness meditation: theoretical considerations and preliminary results. General Hospital Psychiatry, 4, 33–47. https://doi.org/10.1016/0163-8343(82)90026-3.
Article 
    PubMed 
    
                    Google Scholar 
                

	Kabat-Zinn, J. (2009). Full catastrophe living: using the wisdom of your body and mind to face stress, pain, and illness. New York: Bantam Books.

                    Google Scholar 
                

	Kabat-Zinn, J., & Kappen, H. (2010). Gesund durch Meditation: Das große Buch der Selbstheilung mit MBSR. München: Knaur-Taschenbuch.

                    Google Scholar 
                

	Kahl, K. G., Bens, S., Ziegler, K., Rudolf, S., Dibbelt, L., Kordon, A., et al. (2006). Cortisol, the cortisol-dehydroepiandrosterone ratio, and pro-inflammatory cytokines in patients with current major depressive disorder comorbid with borderline personality disorder. Biological Psychiatry, 59, 667–671. https://doi.org/10.1016/j.biopsych.2005.08.001.
Article 
    PubMed 
    
                    Google Scholar 
                

	Karlén, J., Ludvigsson, J., Frostell, A., Theodorsson, E., & Faresjö, T. (2011). Cortisol in hair measured in young adults - a biomarker of major life stressors? BMC Clinical Pathology, 11, 12. https://doi.org/10.1186/1472-6890-11-12.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Karlén, J., Frostell, A., Theodorsson, E., Faresjö, T., & Ludvigsson, J. (2013). Maternal influence on child HPA axis: a prospective study of cortisol levels in hair. Pediatrics, 132, e1333–e1340. https://doi.org/10.1542/peds.2013-1178.
Article 
    PubMed 
    
                    Google Scholar 
                

	Katzenbach, J. (2008). Die Anstalt [The Madman's Tale; Audiobook]. Berlin: Argon.

	Klatt, M. D., Buckworth, J., & Malarkey, W. B. (2009). Effects of low-dose mindfulness-based stress reduction (MBSR-ld) on working adults. Health Education & Behavior, 36, 601–614. https://doi.org/10.1177/1090198108317627.
Article 
    
                    Google Scholar 
                

	Kudielka, B. M., Broderick, J. E., & Kirschbaum, C. (2003). Compliance with saliva sampling protocols: electronic monitoring reveals invalid cortisol daytime profiles in noncompliant subjects. Psychosomatic Medicine, 65(2), 313–319.
Article 
    
                    Google Scholar 
                

	Leckie, M. S., & Thompson, E. (1979). Symptoms of stress inventory. Seattle: University of Washington.

                    Google Scholar 
                

	Luo, H., Hu, X., Liu, X., Ma, X., Guo, W., Qiu, C., et al. (2012). Hair cortisol level as a biomarker for altered hypothalamic-pituitary-adrenal activity in female adolescents with posttraumatic stress disorder after the 2008 Wenchuan earthquake. Biological Psychiatry, 72, 65–69. https://doi.org/10.1016/j.biopsych.2011.12.020.
Article 
    PubMed 
    
                    Google Scholar 
                

	Manenschijn, L., Koper, J. W., Lamberts, S. W. J., & van Rossum, E. F. C. (2011). Evaluation of a method to measure long term cortisol levels. Steroids, 76, 1032–1036. https://doi.org/10.1016/j.steroids.2011.04.005.
Article 
    PubMed 
    
                    Google Scholar 
                

	Maninger, N., Wolkowitz, O. M., Reus, V. I., Epel, E. S., & Mellon, S. H. (2009). Neurobiological and neuropsychiatric effects of dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEAS). Frontiers in Neuroendocrinology, 30, 65–91. https://doi.org/10.1016/j.yfrne.2008.11.002.
Article 
    PubMed 
    
                    Google Scholar 
                

	McEwen, B. S. (1998). Protective and damaging effects of stress mediators. The New England Journal of Medicine, 338, 171–179. https://doi.org/10.1056/NEJM199801153380307.
Article 
    
                    Google Scholar 
                

	Meyer, J. S., & Novak, M. A. (2012). Minireview: hair cortisol: a novel biomarker of hypothalamic-pituitary-adrenocortical activity. Endocrinology, 153, 4120–4127. https://doi.org/10.1210/en.2012-1226.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Mirams, L., Poliakoff, E., Brown, R. J., & Lloyd, D. M. (2013). Brief body-scan meditation practice improves somatosensory perceptual decision making. Consciousness and Cognition, 22, 348–359. https://doi.org/10.1016/j.concog.2012.07.009.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nyklíček, I., Mommersteeg, P. M. C., van Beugen, S., Ramakers, C., & van Boxtel, G. J. (2013). Mindfulness-based stress reduction and physiological activity during acute stress: a randomized controlled trial. Health Psychology, 32, 1110–1113. https://doi.org/10.1037/a0032200.
Article 
    PubMed 
    
                    Google Scholar 
                

	O’Loughlin, R. E., & Zuckerman, M. (2008). Mindfulness as a moderator of the relationship between dehydroepiandrosterone and reported physical symptoms. Personality and Individual Differences, 44, 1193–1202. https://doi.org/10.1016/j.paid.2007.11.013.
Article 
    
                    Google Scholar 
                

	Praissman, S. (2008). Mindfulness-based stress reduction: a literature review and clinician’s guide. Journal of the American Academy of Nurse Practitioners, 20, 212–216. https://doi.org/10.1111/j.1745-7599.2008.00306.x.
Article 
    PubMed 
    
                    Google Scholar 
                

	Ritsner, M., Maayan, R., Gibel, A., Strous, R. D., Modai, I., & Weizman, A. (2004). Elevation of the cortisol/dehydroepiandrosterone ratio in schizophrenia patients. European Neuropsychopharmacology, 14, 267–273. https://doi.org/10.1016/j.euroneuro.2003.09.003.
Article 
    PubMed 
    
                    Google Scholar 
                

	Ritsner, M., Gibel, A., Maayan, R., Ratner, Y., Ram, E., Biadsy, H., et al. (2005). Cortisol/dehydroepiandrosterone ratio and responses to antipsychotic treatment in schizophrenia. Neuropsychopharmacology, 30, 1913–1922. https://doi.org/10.1038/sj.npp.1300747.
Article 
    PubMed 
    
                    Google Scholar 
                

	Rosenzweig, S., Reibel, D. K., Greeson, J. M., Brainard, G. C., & Hojat, M. (2003). Mindfulness-based stress reduction lowers psychological distress in medical students. Teaching and Learning in Medicine, 15, 88–92. https://doi.org/10.1207/S15328015TLM1502_03.
Article 
    PubMed 
    
                    Google Scholar 
                

	Russell, E., Koren, G., Rieder, M., & van Uum, S. (2012). Hair cortisol as a biological marker of chronic stress: current status, future directions and unanswered questions. Psychoneuroendocrinology, 37, 589–601. https://doi.org/10.1016/j.psyneuen.2011.09.009.
Article 
    PubMed 
    
                    Google Scholar 
                

	Sauvé, B., Koren, G., Walsh, G., Tokmakejian, S., & van Uum, S. H. M. (2007). Measurement of cortisol in human hair as a biomarker of systemic exposure. Clinical & Investigative Medicine, 30, 183. https://doi.org/10.25011/cim.v30i5.2894.
Article 
    
                    Google Scholar 
                

	Schulz, P., Becker, P., & Schlotz, W. (2004). TICS: Trierer Inventar zum chronischen stress: manual. Göttingen: Hogrefe.

                    Google Scholar 
                

	Selye, H. (2013). Stress in health and disease. Burlington: Elsevier Science.

                    Google Scholar 
                

	Sephton, S., & Spiegel, D. (2003). Circadian disruption in cancer: a neuroendocrine-immune pathway from stress to disease? Brain, Behavior, and Immunity, 17, 321–328. https://doi.org/10.1016/S0889-1591(03)00078-3.
Article 
    PubMed 
    
                    Google Scholar 
                

	Shapiro, S. L., Astin, J. A., Bishop, S. R., & Cordova, M. (2005). Mindfulness-based stress reduction for health care professionals: results from a randomized trial. International Journal of Stress Management, 12, 164–176. https://doi.org/10.1037/1072-5245.12.2.164.
Article 
    
                    Google Scholar 
                

	Sharma, M., & Rush, S. E. (2014). Mindfulness-based stress reduction as a stress management intervention for healthy individuals: a systematic review. Journal of Evidence-Based Complementary & Alternative Medicine, 19, 271–286. https://doi.org/10.1177/2156587214543143.
Article 
    
                    Google Scholar 
                

	Shirotsuki, K., Izawa, S., Sugaya, N., Yamada, K. C., Ogawa, N., Ouchi, Y., et al. (2009). Salivary cortisol and DHEA reactivity to psychosocial stress in socially anxious males. International Journal of Psychophysiology, 72, 198–203. https://doi.org/10.1016/j.ijpsycho.2008.12.010.
Article 
    PubMed 
    
                    Google Scholar 
                

	Skoluda, N., Dettenborn, L., Stalder, T., & Kirschbaum, C. (2012). Elevated hair cortisol concentrations in endurance athletes. Psychoneuroendocrinology, 37, 611–617. https://doi.org/10.1016/j.psyneuen.2011.09.001.
Article 
    PubMed 
    
                    Google Scholar 
                

	Stalder, T., Kirschbaum, C., Heinze, K., Steudte, S., Foley, P., Tietze, A., et al. (2010). Use of hair cortisol analysis to detect hypercortisolism during active drinking phases in alcohol-dependent individuals. Biological Psychology, 85, 357–360. https://doi.org/10.1016/j.biopsycho.2010.08.005.
Article 
    PubMed 
    
                    Google Scholar 
                

	Stalder, T., Steudte, S., Alexander, N., Miller, R., Gao, W., Dettenborn, L., et al. (2012a). Cortisol in hair, body mass index and stress-related measures. Biological Psychology, 90, 218–223. https://doi.org/10.1016/j.biopsycho.2012.03.010.
Article 
    PubMed 
    
                    Google Scholar 
                

	Stalder, T., Steudte, S., Miller, R., Skoluda, N., Dettenborn, L., & Kirschbaum, C. (2012b). Intraindividual stability of hair cortisol concentrations. Psychoneuroendocrinology, 37, 602–610. https://doi.org/10.1016/j.psyneuen.2011.08.007.
Article 
    PubMed 
    
                    Google Scholar 
                

	Stalder, T., Kirschbaum, C., Alexander, N., Bornstein, S. R., Gao, W., Miller, R., et al. (2013). Cortisol in hair and the metabolic syndrome. The Journal of Clinical Endocrinology and Metabolism, 98, 2573–2580. https://doi.org/10.1210/jc.2013-1056.
Article 
    PubMed 
    
                    Google Scholar 
                

	Staufenbiel, S. M., Penninx, B. W. J. H., Spijker, A. T., Elzinga, B. M., & van Rossum, E. F. C. (2013). Hair cortisol, stress exposure, and mental health in humans: a systematic review. Psychoneuroendocrinology, 38, 1220–1235. https://doi.org/10.1016/j.psyneuen.2012.11.015.
Article 
    PubMed 
    
                    Google Scholar 
                

	Steudte, S., Kolassa, I.-T., Stalder, T., Pfeiffer, A., Kirschbaum, C., & Elbert, T. (2011). Increased cortisol concentrations in hair of severely traumatized Ugandan individuals with PTSD. Psychoneuroendocrinology, 36, 1193–1200. https://doi.org/10.1016/j.psyneuen.2011.02.012.
Article 
    PubMed 
    
                    Google Scholar 
                

	Tang, Y.-Y., Ma, Y., Wang, J., Fan, Y., Feng, S., Lu, Q., et al. (2007). Short-term meditation training improves attention and self-regulation. Proceedings of the National Academy of Sciences of the United States of America, 104, 17152–17156. https://doi.org/10.1073/pnas.0707678104.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	van Uum, S. H. M., Sauvé, B., Fraser, L. A., Morley-Forster, P., Paul, T. L., & Koren, G. (2008). Elevated content of cortisol in hair of patients with severe chronic pain: a novel biomarker for stress. Stress, 11, 483–488. https://doi.org/10.1080/10253890801887388.
Article 
    PubMed 
    
                    Google Scholar 
                

	Weekes, N. Y., Lewis, R. S., Goto, S. G., Garrison-Jakel, J., Patel, F., & Lupien, S. (2008). The effect of an environmental stressor on gender differences on the awakening cortisol response. Psychoneuroendocrinology, 33, 766–772. https://doi.org/10.1016/j.psyneuen.2008.03.003.
Article 
    PubMed 
    
                    Google Scholar 
                

	Wippert, P.-M., Honold, J., Wang, V., & Kirschbaum, C. (2014). Assessment of chronic stress: comparison of hair biomarkers and allostatic load indices. Journal of Psychology Research, 4, 517–524. https://doi.org/10.17265/2159-5542/2014.07.001.
Article 
    
                    Google Scholar 
                

	Witek-Janusek, L., Albuquerque, K., Chroniak, K. R., Chroniak, C., Durazo-Arvizu, R., & Mathews, H. L. (2008). Effect of mindfulness based stress reduction on immune function, quality of life and coping in women newly diagnosed with early stage breast cancer. Brain, Behavior, and Immunity, 22, 969–981. https://doi.org/10.1016/j.bbi.2008.01.012.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Young, A. H., Gallagher, P., & Porter, R. J. (2002). Elevation of the cortisol-dehydroepiandrosterone ratio in drug-free depressed patients. The American Journal of Psychiatry, 159, 1237–1239. https://doi.org/10.1176/appi.ajp.159.7.1237.
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
The authors would like to thank Prof. Dr. Clemens Kirschbaum and all the staff members of Dresden LabService GmbH who analyzed the hair samples. We also want to thank all the students and student assistants who were involved in assessing and post-processing of data.


Funding
The study was partly funded by Ulm University grants for female scientists to DF.


Author information
Authors and Affiliations
	Clinical and Health Psychology, Institute of Psychology and Education, Ulm University, Albert-Einstein-Allee 41, Ulm, Germany
Dana Schultchen, Matthias Messner, Christine Schillings & Olga Pollatos

	Clinical and Biological Psychology, Institute of Psychology and Education, Ulm University, Albert-Einstein-Allee 47, Ulm, Germany
Alexander Karabatsiakis


Authors	Dana SchultchenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Matthias MessnerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Alexander KarabatsiakisView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christine SchillingsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Olga PollatosView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
DS, MM, AK, and OP designed the study together. DS and CS executed the study. All authors conceptualized the current research question. DS, AK, and OP conducted the data analyses. DS wrote the first draft of the manuscript. MM, AK, CS, and OP edited the manuscript. All authors approved the final version of the manuscript for submission.
Corresponding author
Correspondence to
                Dana Schultchen.


Ethics declarations

              
              
                Ethical Approval

                All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional research committee at Indiana University Purdue University in Indianapolis and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

              
              
                Conflict of Interest

                The authors declare that they have no conflict of interest.

              
              
                Informed Consent

                Informed consent was obtained from all individual participants included in the study.

              
            

Additional information
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Schultchen, D., Messner, M., Karabatsiakis, A. et al. Effects of an 8-Week Body Scan Intervention on Individually Perceived Psychological Stress and Related Steroid Hormones in Hair.
                    Mindfulness 10, 2532–2543 (2019). https://doi.org/10.1007/s12671-019-01222-7
Download citation
	Published: 02 September 2019

	Issue Date: December 2019

	DOI: https://doi.org/10.1007/s12671-019-01222-7


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Body scan
	Mindfulness
	Stress
	Hair
	Cortisol
	DHEA








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.242.37.42
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    