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DESCRIPTION
United States is going through an opioid crisis. Dire
consequences of heroin and opiate analgesic misuse including
overdose increased more than 400% among females compared
to 237% among males from 2002-2013. This brief review
emphasizes the importance of examining the neural mechanisms
in childhood trauma-exposed women with concurrent opioid use
and stress disorders. The authors highlight the need for
examining the efficacy of a Mindfulness-Based Stress Reduction
(MBSR) intervention on women opioid users’ brain functioning,
mental health, as well as drug craving and relapse. If MBSR is
found to be efficacious, this particular behavioral intervention
can be added to the existing treatment protocol for women with
opioid use and stress related affective disorders.

Opioid abuse continues to be a growing public health concern
globally due to its unprecedented increase in morbidity and
mortality [1]. Over 750,000 people in the U.S. have died since
1999 from drug overdose, with 2 out of every 3 of those deaths
involving an opioid [2-4]. While men are more likely to die from
opioid overdose than women, the (2013) reports an increasing
rate of Opioid Use Disorder (OUD) among women in the U.S.
(up 100% in women versus 50% in men for heroin use from
1999-2010). In New Jersey, opioid overdose deaths have
increased more than 210% among females compared to 154%
among males from 1999 to 2015 [5].

According to studies published that analyze the impact gender
differences have on risk factors for and outcomes of opioid use,
women with OUD (compared with men) were more likely to
have personal or family history of psychiatric illness, and were
more likely to have been victims of violence and trauma in their
lifetime [6-8]. Najavits (2009) reports that women with history of
childhood trauma (compared to men) experience a higher rate of
Substance Use Disorders (SUD) and stress-related affective
disorders (SAD; anxiety or PTSD) in adulthood [9]. Childhood
traumatic stress has broadly been identified as an underlying
causal factor for substance use [10,11], and it has also been
linked to emotional dysregulation and SAD in adulthood that

can help maintain substance use [12]. Perry and Pollard (1998)
suggest that traumatic events in childhood have greater potential
to influence the brain, disrupting emotional, behavioral,
cognitive, and social functioning, as the brain is developing and
organizing at such a rapid rate in the first years of life [13]. Two
decades of research clearly document the negative health and
treatment outcomes associated with traumatic stress-related
PTSD/substance use comorbidity.

Despite a strong relationship in women between childhood
trauma, SUD, and SAD, to the best of our knowledge no study
has examined the neural mechanisms in childhood trauma-
exposed women with concurrent opioid use and stress disorders.
A limited imaging literature reports that sexual trauma history is
associated with a reduced brain orbitofrontal control network
functioning in women with polysubstance use disorders and a
trauma-focused treatment results in favorable changes in brain
network involved in emotional regulation in PTSD patients
[14,15].

Organizations, including the Office on Women’s Health (2017)
[16,17], have made calls promoting the research and
development of interventions/treatments to address the gender-
specific needs of women with OUDs, tailoring interventions to
go beyond addressing treatment as usual and medication alone.
An intervention of interest within the scientific community is a
neuroscience-informed behavioral exercise called mindfulness
meditation. Mindfulness involves practice in volitional shifting
of attention from “mind wandering” to present-moment
attention to sensations, and cultivating acceptance [18].
Mindfulness meditation has been demonstrated to improve
mental and physiological health and well-being including
enhanced emotional regulation, attention, memory, and mood,
as well as decreased stress, pain, depression, anxiety, and blood
pressure above and beyond treatment as usual [19-23].
Mindfulness meditation is believed to improve these cognitive
and psychological functions by modulating brain structure and
function [24-26]. As shown in studies performed by Zeidan and
colleagues (2011, 2019), 10 hours of practicing mindfulness-
based mental exercises can lead to activation and regulation of
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the orbitofrontal cortex and rostral anterior cingulate cortex,
higher order brain regions implicated in cognitive regulation of
nociceptive processing and reframing perception of sensory
events [27,28]. Brief mindfulness meditation training has also
been shown to decrease food cravings after smoking cessation
[29], decrease smoking and reduce stress response in healthy
controls [30,31].

With the increase in prevalence over the past two decades of
women developing OUD, especially in women with concurrent
history of childhood trauma and SAD, it is crucial to utilize an
intervention that can target the maladaptive processing and
response this population has to stressful events while also
decreasing opioid craving and relapse with the ultimate goal of
eliminating opioid addiction. Mindfulness-Based Stress
Reduction [32,33], which has shown to improve emotional
regulation, decrease stress responses, reduce PTSD symptoms,
improve depression, and decrease drug craving and relapse
[34-37], can be used as a foundation for developing a
personalized program for opioid using women with SAD by
experts from various fields, including addiction neuroimaging,
trauma and addiction, and addiction psychiatry.

CONCLUSION
To conclude, research should be conducted to understand the
neural mechanisms including the emotional regulation and
stress related brain networks in women opioid users with
comorbid stress-related disorders and history of childhood
trauma. A multisystem approach may be utilized to examine the
effects of MBSR intervention of a given duration has on women
opioid users’ brain functioning, stress response, PTSD, anxiety
and depression symptoms and drug craving and relapse. If
MBSR is found to be efficacious in this population, this
particular behavioral intervention can be added to the existing
treatment protocol for women with opioid use and stress related
affective disorders. In addition, the proposed research will have
the potential to identify new brain biomarkers that can be
targeted to develop new pharmacotherapy, cognitive and
psychosocial therapies for trauma-exposed women with
concurrent opioid use and stress disorders. Furthermore, it is
essential to understand whether an acute MBSR intervention,
for example, a 15-min long MBSR impacts brain regions that
contribute to drug craving. If the acute MBSR intervention is
proven to be efficacious, a brief (5-min long) MBSR intervention
can be developed and validated in the future in order to serve as
a rescue from the moment capture from substance craving and
distress. The priority of Ray’s laboratory is to carry out the above
proposed research with the goal of reducing opioid use and
relapse in women with opioid use disorder.

REFERENCES
1. Kolodny A, Courtwright DT, Hwang CS, Kreiner P, Eadie JL,

Clark TW, et al. The prescription opioid and heroin crisis: a public
health approach to an epidemic of addiction. Annu Rev Public
Health. 2015;36(1):559-574.

2. Wilson N, Kariisa M, Seth P, Smith IV H, Davis NL. Drug and
opioid-involved overdose deaths United States, 2017–2018. MMWR.
2020;69(11):290.

3. Wide-ranging online data for epidemiologic research (WONDER). 
Atlanta, GA: CDC, National Center for Health Statistics. 2020.

4. Mack KA, Jones CM, Paulozzi LJ. Vital signs: overdoses of 
prescription opioid pain relievers and other drugs among women 
United States, 1999–2010. MMWR. 2013;62(26):537.

5. The Henry J. Kaiser Family Foundation: State Health Facts, 2016.

6. Bawor M, Dennis BB, Varenbut M, Daiter J, Marsh DC, Plater C, 
et al. Sex differences in substance use, health, and social functioning 
among opioid users receiving methadone treatment: a multicenter 
cohort study. Biol Sex Differ. 2015;6(1):1-1.

7. Manubay J, Davidson J, Vosburg S, Jones J, Comer S, Sullivan M. 
Sex differences among opioid-abusing chronic pain patients in a 
clinical trial. J Addict Med. 2015;9(1):46.

8. Hemsing N, Greaves L, Poole N, Schmidt R. Misuse of prescription 
opioid medication among women: a scoping review. Pain Res Manag. 
2016.

9. Najavits LM. Psychotherapies for trauma and substance abuse in 
women: review and policy implications. Trauma, Violence, & Abuse. 
2009;10(3):290-298.

10. Love HA, Torgerson CN. Traumatic experiences in childhood and 
adult substance use in a nonclinical sample: the mediating role of 
arousal/reactivity. Fam J Alex Va. 2019;45(3):508-520.

11. Mergler M, Driessen M, Havemann-Reinecke U, Wedekind D, 
Lüdecke C, Ohlmeier M, ET AL. Differential relationships of PTSD 
and childhood trauma with the course of substance use disorders. J 
Subst Abuse Treat. 2018;93:57-63.

12. Dunn EC, Nishimi K, Gomez SH, Powers A, Bradley B. 
Developmental timing of trauma exposure and emotion dysregulation 
in adulthood: Are there sensitive periods when trauma is most 
harmful?. J Affect Disord. 2018;227:869-877.

13. Perry BD, Pollard R. Homeostasis, stress, trauma, and adaptation: 
A neurodevelopmental view of childhood trauma. Child Adolesc 
Psychiatr. 1998;7(1):33-51.

14. Poppa T, Droutman V, Amaro H, Black D, Arnaudova I, 
Monterosso J. Sexual trauma history is associated with reduced 
orbitofrontal network strength in substance-dependent women. 
Neuroimage: clinical. 2019;24:101973.

15. Santarnecchi E, Bossini L, Vatti G, Fagiolini A, La Porta P, Di 
Lorenzo G, et al. Psychological and brain connectivity changes 
following trauma-focused CBT and EMDR treatment in single-episode 
PTSD patients. Front psy. 2019;10:129.

16. Office of Women Health, U.S. Department of Health & Human 
Services, 2017.

17. Serdarevic M, Striley CW, Cottler LB. Gender differences in 
prescription opioid use. Curr Opin. 2017;30(4):238.

18. Zanesco AP, King BG, MacLean KA, Jacobs TL, Aichele SR, 
Wallace BA, et al. Meditation training influences mind wandering 
and mindless reading. Psychology of Consciousness: Theory, 
Research, and Practice. 2016;3(1):12.

19. Basso JC, McHale A, Ende V, Oberlin DJ, Suzuki WA. Brief, daily 
meditation enhances attention, memory, mood, and emotional 
regulation in non-experienced meditators. Behav Brain Res. 
2019;356:208-220.

20. Garland EL, Howard MO. Mindfulness-based treatment of 
addiction: current state of the field and envisioning the next wave of 
research. Addict Sci Clin. 2018;13(1):1-4.

21. González-Valero, Gabriel . Use of meditation and cognitive 
behavioral therapies for the treatment of stress, depression and 
anxiety in students. A systematic review and meta-analysis. 
International Journal of Environmental Research and Public 
Health.2009; 16(22), 4394.

22. Ponte Márquez PH, Feliu-Soler A, Solé-Villa MJ, Matas-Pericas L, 
Filella-Agullo D, Ruiz-Herrerias M, et al. Benefits of mindfulness

Ray S et al.

J Alcohol Drug Depend, Vol.10 Iss.4 No:1000367 2

https://www.annualreviews.org/doi/10.1146/annurev-publhealth-031914-122957
https://www.annualreviews.org/doi/10.1146/annurev-publhealth-031914-122957
https://www.cdc.gov/mmwr/volumes/69/wr/mm6911a4.htm?s_cid=mm6911a4_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6911a4.htm?s_cid=mm6911a4_w
https://wonder.cdc.gov/
https://wonder.cdc.gov/
https://pubmed.ncbi.nlm.nih.gov/23820967/
https://pubmed.ncbi.nlm.nih.gov/23820967/
https://pubmed.ncbi.nlm.nih.gov/23820967/
https://bsd.biomedcentral.com/articles/10.1186/s13293-015-0038-6
https://bsd.biomedcentral.com/articles/10.1186/s13293-015-0038-6
https://bsd.biomedcentral.com/articles/10.1186/s13293-015-0038-6
https://journals.lww.com/journaladdictionmedicine/Fulltext/2015/01000/Sex_Differences_Among_Opioid_Abusing_Patients_With.6.aspx
https://journals.lww.com/journaladdictionmedicine/Fulltext/2015/01000/Sex_Differences_Among_Opioid_Abusing_Patients_With.6.aspx
https://www.hindawi.com/journals/prm/2016/1754195/
https://www.hindawi.com/journals/prm/2016/1754195/
https://journals.sagepub.com/doi/10.1177/1524838009334455
https://journals.sagepub.com/doi/10.1177/1524838009334455
https://onlinelibrary.wiley.com/doi/10.1111/jmft.12348
https://onlinelibrary.wiley.com/doi/10.1111/jmft.12348
https://onlinelibrary.wiley.com/doi/10.1111/jmft.12348
https://www.journalofsubstanceabusetreatment.com/article/S0740-5472(18)30112-0/fulltext
https://www.journalofsubstanceabusetreatment.com/article/S0740-5472(18)30112-0/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0165032717311205?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0165032717311205?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0165032717311205?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213158219303237?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213158219303237?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213158219303237?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.00129/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.00129/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.00129/full
https://www.womenshealth.gov/
https://journals.lww.com/co-psychiatry/Abstract/2017/07000/Sex_differences_in_prescription_opioid_use.3.aspx
https://journals.lww.com/co-psychiatry/Abstract/2017/07000/Sex_differences_in_prescription_opioid_use.3.aspx
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000082
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000082
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000082
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000082
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000082
https://ascpjournal.biomedcentral.com/articles/10.1186/s13722-018-0115-3
https://ascpjournal.biomedcentral.com/articles/10.1186/s13722-018-0115-3
https://ascpjournal.biomedcentral.com/articles/10.1186/s13722-018-0115-3
https://www.mdpi.com/1660-4601/16/22/4394
https://www.mdpi.com/1660-4601/16/22/4394
https://www.mdpi.com/1660-4601/16/22/4394
https://www.nature.com/articles/s41371-018-0130-6


meditation in reducing blood pressure and stress in patients with
arterial hypertension. J Hum Hypertens. 2019;33(3):237-247.

23. Tang YY, Hölzel BK, Posner MI. The neuroscience of mindfulness
meditation. Nature Reviews Neuroscience. 2015;16(4):213-225.

24. Zhang JY, Ji XZ, Meng LN, Cai YJ. Effects of modified mindfulness-
based stress reduction (MBSR) on the psychological health of
adolescents with subthreshold depression: a randomized controlled
trial. Neuropsychiatr Dis Treat. 2019;15:2695.

25. Kilpatrick LA, Suyenobu BY, Smith SR, Bueller JA, Goodman T,
Creswell JD, et al. Impact of mindfulness-based stress reduction
training on intrinsic brain connectivity. Neuroimage. 2011;56(1):
290-298.

26. Yang CC, Barrós-Loscertales A, Li M, Pinazo D, Borchardt V,
Ávila C, et al. Alterations in brain structure and amplitude of low-
frequency after 8 weeks of mindfulness meditation training in
meditation-naïve subjects. Sci Rep. 2019;9(1):1-0.

27. Zeidan F, Baumgartner JN, Coghill RC. The neural mechanisms of
mindfulness-based pain relief: a functional magnetic resonance
imaging-based review and primer. Pain reports. 2019;4(4).

28. Zeidan F, Martucci KT, Kraft RA, Gordon NS, McHaffie JG,
Coghill RC. Brain mechanisms supporting the modulation of pain by
mindfulness meditation. J Neurosci. 2011 Apr 6;31(14):5540-5548.

29. Hölzel BK, Carmody J, Vangel M, Congleton C, Yerramsetti SM,
Gard T, et al. Mindfulness practice leads to increases in regional brain
gray matter density. Psychiatry Res Neuroimaging. 2011;191(1):
36-43.

30. Kragel EA, Sweitzer MM, Davis JM. The Effect of Brief Mindfulness
Training on Brain Reactivity to Food Cues During Nicotine
Withdrawal: A Pilot Functional Imaging Study. Mindfulness.
2019;10(11):2272-2276.

31. Tang YY, Tang R, Posner MI. Brief meditation training induces
smoking reduction. Proceedings of the National Academy of
Sciences. 2013;110(34):13971-13975.

32. Taren AA, Gianaros PJ, Greco CM, Lindsay EK, Fairgrieve A,
Brown KW, et al. Mindfulness meditation training alters stress-related
amygdala resting state functional connectivity: a randomized
controlled trial. Soc Cogn Affect Neurosci. 2015;10(12):1758-1768.

33. Kabat-Zinn J. An outpatient program in behavioral medicine for
chronic pain patients based on the practice of mindfulness
meditation: Theoretical considerations and preliminary results. Gen
Hosp Psychiatry. 1982;4(1):33-47.

34. Kabat-Zinn J, Hanh TN. Full catastrophe living: Using the wisdom
of your body and mind to face stress, pain, and illness. Delta;
2009.

35. Bremner JD, Mishra S, Campanella C, Shah M, Kasher N, Evans
S, et al. A pilot study of the effects of mindfulness-based stress
reduction on post-traumatic stress disorder symptoms and brain
response to traumatic reminders of combat in Operation Enduring
Freedom/Operation Iraqi Freedom combat veterans with post-
traumatic stress disorder. Fron psy. 2017;8:157.

36. Rosenzweig S, Reibel DK, Greeson JM, Edman JS. Mindfulness-
based stress reduction is associated with improved glycemic control
in type 2 diabetes mellitus: a pilot study. Alternative therapies in
health and medicine. 2007;13(5):36.

37. Rush SE, Sharma M. Mindfulness-based stress reduction as a stress
management intervention for cancer care: a systematic reviewEvid.
Based Complementary Altern Med. 2017;22(2):348-360.

Ray S et al.  

J Alcohol Drug Depend, Vol.10 Iss.4 No:1000367 3JALDD -20-001-PreQc-22

https://www.nature.com/articles/s41371-018-0130-6
https://www.nature.com/articles/s41371-018-0130-6
https://www.nature.com/articles/nrn3916
https://www.nature.com/articles/nrn3916
https://www.dovepress.com/effects-of-modified-mindfulness-based-stress-reduction-mbsr-on-the-psy-peer-reviewed-fulltext-article-NDT
https://www.dovepress.com/effects-of-modified-mindfulness-based-stress-reduction-mbsr-on-the-psy-peer-reviewed-fulltext-article-NDT
https://www.dovepress.com/effects-of-modified-mindfulness-based-stress-reduction-mbsr-on-the-psy-peer-reviewed-fulltext-article-NDT
https://www.dovepress.com/effects-of-modified-mindfulness-based-stress-reduction-mbsr-on-the-psy-peer-reviewed-fulltext-article-NDT
https://www.sciencedirect.com/science/article/abs/pii/S105381191100190X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S105381191100190X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31358842/
https://pubmed.ncbi.nlm.nih.gov/31358842/
https://pubmed.ncbi.nlm.nih.gov/31358842/
https://journals.lww.com/painrpts/Fulltext/2019/08000/The_neural_mechanisms_of_mindfulness_based_pain.19.aspx
https://journals.lww.com/painrpts/Fulltext/2019/08000/The_neural_mechanisms_of_mindfulness_based_pain.19.aspx
https://journals.lww.com/painrpts/Fulltext/2019/08000/The_neural_mechanisms_of_mindfulness_based_pain.19.aspx
https://www.jneurosci.org/content/31/14/5540
https://www.jneurosci.org/content/31/14/5540
https://www.sciencedirect.com/science/article/abs/pii/S092549271000288X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S092549271000288X?via%3Dihub
https://link.springer.com/article/10.1007/s12671-019-01201-y
https://link.springer.com/article/10.1007/s12671-019-01201-y
https://link.springer.com/article/10.1007/s12671-019-01201-y
https://www.pnas.org/doi/full/10.1073/pnas.1311887110
https://www.pnas.org/doi/full/10.1073/pnas.1311887110
https://academic.oup.com/scan/article/10/12/1758/2502572?login=false
https://academic.oup.com/scan/article/10/12/1758/2502572?login=false
https://academic.oup.com/scan/article/10/12/1758/2502572?login=false
https://www.sciencedirect.com/science/article/abs/pii/0163834382900263?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0163834382900263?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0163834382900263?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fpsyt.2017.00157/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2017.00157/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2017.00157/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2017.00157/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2017.00157/full
https://journals.sagepub.com/doi/10.1177/2156587216661467
https://journals.sagepub.com/doi/10.1177/2156587216661467

	Contents
	Stress-Related Disorders and History of Childhood Trauma in Women Opioid Users
	DESCRIPTION
	CONCLUSION
	REFERENCES




