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ABSTRACT

Pain is a dynamic process that involves multiple physiological systems for its perception and 
outcomes. The basic pain process involves a complex neurological process and biochemical 
changes. Emotional pain is an extended form of the already known pain wherein the stimuli 
are emotional in nature involving abstract feelings, for example, losing a loved one. Currently, 
there is growing evidence that like pain, emotional pain also involves inflammatory processes 
and that the behavioral approach is directly associated with them. This association can help us 
modify emotional pain by modulating the inflammatory processes that are already known. In 
addition to therapeutic and counseling interventions, mindfulness-, writing-, and exposure-based 
interventions can help in not only treating the condition but also exploring other avenues of the 
pain physiology. Emotional pain has always been a part of human history but one of the least 
discussed forms of pain. Future neuropsychiatric studies may help in further investigating the 
process of emotional pain.

INTRODUCTION

Pain is a perception formed by the cognitive part of the human 
brain. The brain computes the chemical changes in the body 
or receives a stimulus, which if harmful, is perceived as pain. 
Irrespective of whether the danger or fear is real and whether 
it is really harmful, it is perceived as damaging, and hence, 
we experience pain. To understand the mechanism of emo-
tional pain, it is essential to define and understand pain as a 
whole. Pain is a multidimensional term used to label a range 
of situations we face, from physical trauma from an accident 
to the inevitable suffering of human life.

We acknowledge the different situations that cause 
us physical pain because there is evidence to support its 
origin; therefore, finding a cure to physical pain is easy. 
However, the scars of emotional pain are well hidden deep 
inside ourselves, and they are tougher to find and hence 
cure. The symptoms of emotional pain can be cured, but 
as long as the stimulus is present, the feeling does not go 
away; therefore, emotional pain needs much more assess-
ment on the part of the physician and patient than phys-
ical pain. Although physical pain, e.g., pain in your leg, 
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might stop you from walking around, the crippling pain of 
losing a loved one or not getting that job you worked re-
ally hard for might deprive you of the capacity to perform 
even the day-to-day activities to sustain life. The brain is 
not hardwired when it comes to pain perception; many 
systems, humoral and cognitive, come into play whenever 
we perceive pain (1). There is enough evidence to sup-
port the fact that psychological stress or emotional pain 
is connected to and predisposes us to persistent physical 
pain.  The incidence of childhood adversities and ear-
ly-life conflicts is associated with various pain conditions 
later in life, e.g., migraine headaches (2), interstitial cys-
titis or painful bladder, pelvic pain, irritable bowel syn-
drome, and fibromyalgia (3-7). Therefore, it can be safely 
considered that nerve-racking circumstances can not only 
exacerbate the pain but also trigger it.

In the following discussion, we review the biochemical 
and neurological aspects of pain perception. To make our 
understanding of emotional pain more comprehensive and to 
ensure better outcomes and prognosis of emotional pain, we 
have discussed it in comparison with physical pain.
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PATHOPHYSIOLOGY AND BIOCHEMISTRY 
PROFILE

Pain is a complex phenomenon comprising a combination of 
multiple, intricate neurological and biochemical changes in 
the brain. No specific cortical area in the brain is assigned to 
pain perception and processing as opposed to that for other 
basic human senses, such as hearing and vision. For more 
comprehensively understanding emotional pain, we have 
compared the biochemical changes that occur when there 
is a physical pain stimulus (e.g., physical blow and trauma) 
with those that occur when there is an emotional pain stimu-
lus (e.g., bullying and losing a loved one).

For the purpose of this discussion, lets focus on the the-
ory stating that pain, irrespective of its source or character, 
originates from inflammatory responses (8). All types of 
pain, whether they are sharp, dull, aching, stabbing, burn-
ing, or tingling in character, originate from inflammation 
and the inflammatory response. The biochemical mediators 
of inflammation include cytokines, neuropeptides, growth 
factors, and neurotransmitters.

In the event of physical pain/trauma, numerous pro-in-
flammatory and anti-inflammatory mediators that are re-
leased have been identified. In some studies, higher levels 
of C-reactive protein, tumor necrosis factor-alpha (TNF-α), 
interleukin (IL)-2, IL-6, IL-8, IL-10, and CD40 ligand were 
found to be associated with greater pain (9,10).

There is growing evidence to support the theory that 
inflammatory mediators of pain play a crucial role in the 
pathophysiology of depression and suicidal behavior, there-
by supporting the initial hypothesis that postulates an over-
lap between physical and emotional pain.

There is substantial evidence supporting the associa-
tion between suicidal behavior and disruption in the levels 
of IL-2, IL-6, IL-8, IL-10, C-reactive protein (CRP), and 
TNF-α. During stress or inflammation, substance P, IL-1, 
and IL-6 levels increase. IL-6, in turn, induces the release 
of corticotrophin-releasing factor, which results in elevated 
systemic levels of corticosteroids. Furthermore, chronic psy-
chological stress states have been associated with increased 
levels of IL-10 and suppression of immune system by the ac-
tivation of lymphocyte apoptosis in mice, leading to increase 
susceptibility to infections and opening up more channels of 
emotional suffering (11-15).

Irrespective of the origin or characteristic of pain, the 
biochemical changes occurring after the pain stimulus is 
similar in both emotional and physical pain. This associa-
tion can help us understand the nature of emotional pain and 
methods to overcome it.

NEUROPHYSIOLOGY OF PAIN

As specified previously, there is no specific area of brain re-
sponsible for pain perception. Imaging studies have shown 
extensive networks of neurons connecting various parts of 
the brain during pain perception, including activation of the 
contralateral anterior cingulate and primary and secondary 
somatosensory cortices along with areas of the forebrain pri-
marily responsible for controlling emotions (16). The same 

stimulus also activates various pathways related to memory, 
cognition, and pain response in the brain, thus involving more 
areas in the cerebral cortex than previously imagined (17).

Several studies have established numerous classes of 
pain or nociceptive fibers, such as type  Aδ and C fibers, 
which arise from all over the body. Aδ fibers respond to fluc-
tuations in temperature and to mechanical stimuli; they are 
further classified into type I or IIA fibers. Type C fibers are 
slow mechano-heat receptors (18). When nociceptors are 
activated, the impulses travel along these nociceptive fibers 
into the dorsal horn of the spinal cord. Further processing of 
this stimulus is diverse and complex, involving the spino-
hypothalamic,  contralateral spinothalamic, spinoreticular, 
and spinomesencephalic tracts, leading to the medulla, hy-
pothalamus, and brainstem depending on the type, position, 
and frequency of stimulation of the respective nocicep-
tor (19,20). These fibers then ultimately activate the primary 
and secondary somatosensory cortices, cingulate gyrus, and 
various parts of the forebrain.

Studies have shown association between expectations 
of impending pain with pain perception (21). The discov-
ery of pre-emptive activity in the medial orbitofrontal cortex 
(OFC), prefrontal and frontal cortices, and ventral striatum 
has established the importance of the OFC in the modulation 
of pain perception. In one study, analysis of the data obtained 
using fMRI indicated considerable activity in the periaque-
ductal gray and OFC during pain anticipation; however, 
during the actual stimulation, the anterior insula, primary 
and secondary somatosensory cortices, dorsolateral and ven-
trolateral prefrontal cortices, and OFC showed activity. The 
involvement of amygdala through parabrachio-amygdaloid 
pathway was also revealed (22,23).

The above discussion indicates that the prefrontal cor-
tex plays a major role in pain perception and modulation. 
The prefrontal cortex has been shown to be associated with 
emotional pain and stress (24). Disturbance in the dorsal and 
ventral parts of the prefrontal cortex is associated with de-
pression and emotional traumatic states. Acute and recurrent 
trauma/stress has also been shown to result in functional and 
structural changes in the prefrontal cortex and amygdala (25). 
Chronic restraint stress and chronic immobilization causes 
dendritic shortening in the medial prefrontal cortex (26,30). 
Other studies have shown that stress leads to the dendritic 
development of neurons in the amygdala and OFC (31,32). 
Furthermore, social rejection and alienation leads to the acti-
vation of the anterior cingulate gyrus, which is also activated 
in the event of physical pain inflicted on the subject (33).

Thus, from the above review of pain pathways, it can 
be concluded that emotional pain activates similar areas in 
the brain as those activated by nociceptors (34). Although 
pain and emotions have the ability to modulate and influ-
ence each other through various pathways in the brain, there 
is evidence of a neurocognitive overlap between emotional 
distress and physical pain.

TREATMENT
It is known that both emotional stability and physical well-
being are essential to lead a content and fulfilling life; the 
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struggle to reach that point is something we are all familiar 
with. The biggest hurdle in this path leading to happiness 
seems to be our oblivion to the emotional side of pain. Al-
though an X-ray will provide a definite diagnosis in case of a 
broken bone, there is no such diagnostic test in the matters of 
a broken heart. Our ignorance or lack of awareness about our 
thoughts, sensations, and emotions make the matters worse 
internally. Although we reassure ourselves that there is noth-
ing wrong with us, a huge part of us is in distress due to our 
unawareness and insensibility.

Various pharmacological agents have been used for treat-
ing physical pain. Inability to effectively treat pain has been 
shown to increase disability, depression, loss of income, un-
employment, and mortality (35-38). Various guidelines have 
been established to counter the physical pain experienced by 
people; however, guidelines to counter emotional pain re-
main uncertain (39-41).

One study has reported that psychological effects play a 
huge role in pain perception and management (42). Psycho-
logical assessment results in better management of patients, 
thereby improving the quality of life of the patients, improv-
ing compliance to the treatment, decreasing stay at the med-
ical facility, and improving prognosis. This emphasizes the 
importance of emotional pain management (43).

Various interventions have been tested for combating 
emotional pain, including mindfulness and acceptance ther-
apies, emotional disclosure, and emotional exposure-based 
interventions.

Mindfulness

Mindfulness techniques have been used to enhance 
psychological wellbeing and equilibrium and increase pain 
tolerance (44,45). Mindfulness is often practiced in the mind-
fulness-based stress reduction (MBSR) program, which has 
shown mixed results. Another method called the loving-kind-
ness meditation program, derived from the Buddhist tradition 
of loving and transforming anger, has shown good prognosis 
in the management of back pain, further supporting the over-
lap between emotional and physical pain  (46). Acceptance 
and commitment therapy, derived from the mindfulness ther-
apy, has also shown to have promising effects on pain man-
agement and improvements in the quality of life (47,48).

Writing Therapy

Reportedly, writing out or talking about our feelings and 
emotions regarding any significant event and visualizing it 
for a series of sessions with a clinician helps in understand-
ing the pain and consequently reaching a state of accep-
tance (49-51). This acceptance helps in achieving emotional 
stability.

Exposure-based Intervention

This therapy exposes the patients with histories of psychoso-
cial trauma to emotional exposure and processing techniques 
with help from a clinician. This therapy identifies the stimuli 
and practices that each patient avoids or is traumatized by 

and uses exposure-based techniques (e.g., written disclosure, 
imaginal desensitization, empty chair techniques, assertive-
ness training, and in vivo exposure) to help patients confront 
and process the avoided emotional experiences. This therapy 
has been shown to be helpful in patients who have post-trau-
matic stress disorder or have received childhood abuse or 
sexual abuse (52).

Other Therapies

We all have various ways to cope with stress and emotional 
pain, which are less complex than the ones stated above.

Take a deep breath! This is what we hear most of the times 
when we express our distress to anyone. Breathing techniques 
have been shown to normalize stress response, emotions, and 
autonomic and neuroendocrine system function (53).

Do Yoga! Yoga has shown considerable effects on the 
stress mediators in the brain. It improves spiritual wellbeing 
and general wellbeing of the patient in stress (54,55).

Work it out! The anti-depressive effect of exercise has 
long been established (56-58). Physical activity of various 
types have been shown to uplift the mood and help overcome 
emotional pain.

CONCLUSION

Emotional pain is a type of pain that has existed from the 
advent of human race. The knowledge of its association 
with inflammatory processes can help improve its diagnosis 
and treatment. An intensive neuropsychiatric interventional 
study may help to understand the emotional pain process and 
to develop methods for managing it. Many simple treatment 
methods, in addition to the traditional therapeutic options, 
can be used to help manage emotional pain.

ACNOWLEDGMENTS

None.

AUTHOR CONTRIBUTIONS

All authors contributed in this study equally.

CONFLICT OF INTERESTS

None.

REFERENCES

1.	 Asma Hayati Ahmad, Che Badariah Abdul Aziz The 
Brain In Pain Malays J Med Sci. 2014  Dec; 21(Spec 
Issue): 46–54. PMCID: PMC4405805.

2.	 Sumanen M, Rantala A, Sillanmäki LH, Mattila  KJ, 
Childhood Adversities Experienced By Work-
ing-Age Migraine Patients. J  Psychosom Res. 
2007 Feb; 62(2):139-43.

3.	 Latthe P, Mignini L, Gray R, Hills R, Khan K Factors 
Predisposing Women To Chronic Pelvic Pain: Systemat-
ic Review. BMJ. 2006 Apr 1; 332(7544):749-55.



4� IMMINV X(X):1-6

4.	 Meltzer-Brody S, Leserman J, Zolnoun D, Steege J, 
Green E, Teich, A Trauma And Posttraumatic Stress 
Disorder In Women With Chronic Pelvic Pain. Obstet 
Gynecol. 2007 Apr; 109(4):902-8.

5.	 Mayer EA, Naliboff BD, Chang L, Coutinho SV V. 
Stress And Irritable Bowel Syndrome. Am J Physiol 
Gastrointest Liver Physiol. 2001 Apr; 280(4):G519-24.

6.	 Imbierowicz K, Egle UT Childhood Adversities In Pa-
tients With Fibromyalgia And Somatoform Pain Disor-
der. Eur J Pain. 2003; 7(2):113-9.

7.	 Kivimaki M, Leino-Arjas P, Virtanen M, Elovainio M, 
Keltikangas-Jarvinen L, Puttonen S, Vahtera J. Work 
Stress And Incidence Of Newly Diagnosed Fibromyal-
gia Prospective Cohort Study. Journal Of Psychosomat-
ic Research. 2004;57:417–422.

8.	 Sota Omoigui, Division of Inflammation and Pain 
Research, L.A Pain Clinic, 4019 W. Rosecrans Ave, 
Hawthorne, CA 90250, Tel: (310) 675 9121 Fax: (310) 
675 7989.

9.	 Holli A. DeVon, PhD, RN, is Associate Professor; and 
Mariann R. Piano, PhD, RN, is Professor, College of 
Nursing, University of Illinois at Chicago. Anne G. Ros-
enfeld, PhD, RN, FAAN, FAHA, is Professor and Asso-
ciate Dean, College of Nursing, University of Arizona, 
Tucson. Debra A. Hoppensteadt, PhD, MT (ASCP), is 
Professor, School of Medicine, Loyola University Chi-
cago, Illinois.

10.	 David M. Shafer DMD, Leon Assael DMD, Lorraine B. 
White BS, Edward F. Rossomando DDSPhD Tumor 
necrosis factor-α as a biochemical marker of pain and 
outcome in temporomandibular joints with internal de-
rangements Journal of Oral and Maxillofacial Surgery, 
Volume 52, Issue 8, August 1994, Pages 786-791 DOI: 
10.1016/0278-2391(94)90217-8.

11.	 O’Donovan A, Rush G, Hoatam G, Hughes BM, McCro-
han A, Kelleher C, O’Farrelly C, Malone KM, School 
of Medicine and Medical Sciences, University College 
Dublin, Dublin, Ireland.

12.	 Interleukins-1 and  -6 stimulate the release of 
corticotropin-releasing hormone-41 from rat hypo-
thalamus in vitro via the eicosanoid cyclooxygenase 
pathway. Navarra P, Tsagarakis S, Faria MS, Rees LH, 
Besser GM, Grossman AB Endocrinology. 1991 Jan; 
128(1):37-44.

13.	 Lyson K, Milenkovic K, McCann SM. The stim-
ulatory effect of interleukin-6 on corticotorpinre-
leasing factor and thyrotropin-releasing hormone 
secretion  in vitro.  Prog Neuroendocrinol Immu-
nol. 1991;4:161–165.

14.	 Hu D, Wan L, Chen M, Caudle Y, LeSage G, Li Q, 
Yin D. Essential role of IL-10/STAT3 in chronic 
stress-induced immune suppression. Brain Behav Im-
mun. 2014  Feb;36:118-27 PMID: 24513872 PMCID: 
PMC3943824 DOI: 10.1016/j.bbi.2013.10.016.

15.	 Dragos D, Tanasescu MD. The effect of stress on the 
defense systems. J Med Life. 2010;3:10–18.

16.	 Talbot JD, Marrett S, Evans AC, Meyer E, Bushnell MC, Dun-
can GH. Multiple representations of pain in human cerebral 

cortex. Science. 1991;251(4999):1355‑1358. doi: 10.1026/
science.2003220.

17.	 Peyron R, Laurent B, Garcia-Larrea L. Functional imag-
ing of brain responses to pain. A review and meta-analy-
sis (2000) Neurophysiol Clin. 2000;30(5):263–288. doi: 
10.1016/S0987-7053(00)00227-6.

18.	 Raja SN, Meyer RA, Ringkamp M, Campbell JN. Pe-
ripheral neural mechanisms of nociception. In: Wall P, 
Melzack R, editors. Textbook of Pain. London: Harcourt 
Publishers Ltd; 1999. pp. 11–58.

19.	 Doubell TP, Mannion RJ, Woolf CJ. The dorsal horn: 
state-dependent sensory processing, plasticity and gen-
eration of pain. In: Wall P, Melzack R, editors.  Text-
book of Pain. London: Harcourt Publishers Ltd; 1999. 
pp. 165–182.

20.	 Woolf CJ, Salter MW Neuronal plasticity: increasing the 
gain in pain. Science. 2000 Jun 9; 288(5472):1765-9.

21.	 Lauren Y. Atlas, Niall Bolger, Martin A. Lindquist, 
and Tor D. Wager. Brain mediators of predictive cue 
effects on perceived pain. J  Neurosci. 2010  Sep  29; 
30(39): 12964–12977. doi: 10.1523/JNEUROS-
CI.0057-10.2010 PMCID: PMC2966558 NIHMSID: 
NIHMS240867.

22.	 Kay H. Brodersen, Katja Wiech, Ekaterina I. Lo-
makina, c Chia-shu Lin, Joachim M. Buhmann, Ul-
rike Bingel, Markus Ploner, Klaas Enno Stephan and 
Irene Traceya Decoding the perception of pain from 
fMRI using multivariate pattern analysis Neuroimage. 
2012 Nov 15; 63(3): 1162–1170. doi: 10.1016/j.neuro-
image.2012.08.035 PMCID: PMC3532598.

23.	 Strobel C, Hunt S, Sullivan R, Sun J, Sah P. Emotional 
regulation of pain: the role of noradrenaline in the amyg-
dala. Queensland Brain Institute, The University of 
Queensland, Brisbane, Queensland, 4072, Australia Sci 
China Life Sci. 2014 Apr;57(4):384-90. doi: 10.1007/
s11427-014-4638-x. Epub 2014 Mar 18.

24.	 Marcia K. Johnson, Susan Nolen-Hoeksema, Karen J. 
Mitchell, and Yael Levin. Medial cortex activity, self-re-
flection and depression Soc Cogn Affect Neurosci. 
2009 Dec; 4(4): 313–327. Published online 2009 Jul 20. 
doi: 10.1093/scan/nsp022 PMCID: PMC2799950.

25.	 Bruce S. McEwen Physiology and Neurobiology of 
Stress and Adaptation: Central Role of the Brain. Phys-
iological Reviews Published 1 July 2007 Vol. 87 no. 3, 
873-904 DOI: 10.1152/physrev.00041.2006.

26.	 Brown SM, Henning S, Wellman CL. Mild, short-term 
stress alters dendritic morphology in rat medial prefron-
tal cortex. Cerebral Cortex 30: 1–9, 2005.

27.	 Brown SM, Henning S, Wellman CL. Mild, short-term 
stress alters dendritic morphology in rat medial prefron-
tal cortex. Cerebral Cortex 30: 1–9, 2005.

28.	 Radley JJ, Rocher AB, Miller M, Janssen WGM, 
Liston C, Hof PR, McEwen BS, Morrison JH. Repeated 
stress induces dendritic spine loss in the rat medial pre-
frontal cortex. Cerebral Cortex 16: 313–320, 2006.

29.	 Sousa N, Lukoyanov NV, Madeira MD, Almeida 
OFX, Paula-Barbosa MM. Reorganization of the mor-
phology of hippocampal neurites and synapses after 



Pathophysiology and Treatment of Emotional Pain� 5

stress-induced damage correlates with behavioral im-
provement. Neuroscience 97: 253–266, 2000.

30.	 Wellman CL. Dendritic reorganization in pyramidal 
neurons in medial prefrontal cortex after chronic cor-
ticosterone administration. J  Neurobiol 49:  245–253, 
2001.

31.	 Vyas A, Mitra R, Rao BSS, Chattarji S. Chronic stress 
induces contrasting patterns of dendritic remodeling 
in hippocampal and amygdaloid neurons. J  Neurosci 
22: 6810–6818, 2002.

32.	 Liston C, Miller MM, Goldwater DS, Radley JJ, 
Rocher  AB, Hof PR, Morrison JH, McEwen BS. 
Stress-induced alterations in prefrontal cortical dendritic 
morphology predict selective impairments in perceptual 
attentional set-shifting. J Neurosci 26: 7870–7874, 2006.

33.	 Eisenberger NI, Lieberman MD, Williams KD. Does 
rejection hurt? An fMRI study of social exclusion. Sci-
ence. 2003;302:290–292.

34.	Eisenberger NI, Lieberman MD. Why rejection hurts: 
A  common neural alarm system for physical and 
social pain.  Trends in Cognitive Science.  2004;8: 
294–300.

35.	 Gur Prasad Dureja, Rajagopalan N Iyer, Gautam Das, 
Jaishid Ahdal, And Prashant Narang Evidence And 
Consensus Recommendations For The Pharmacological 
Management Of Pain In India J Pain Res. 2017; 10: 709–
736. Published Online 2017 Mar 29. Doi: 10.2147/JPR.
S128655 PMCID: PMC5386610.

36.	 The American Chronic Pain Association  The Myths 
Of Pain Control.  2006. [Accessed June 2016]. Avail-
able From: Https://Theacpa.Org/Uploads/Documents/
Chronicle_Fall06_82806.Pdf.

37.	 Kroenke K, Theobald D, Wu J, Loza JK, Carpenter JS, 
Tu W The Association Of Depression And Pain With 
Health-Related Quality Of Life, Disability, And Health 
Care Use In Cancer Patients. J Pain Symptom Manage. 
2010 Sep; 40(3):327-41.

38.	 Breivik H, Collett B, Ventafridda V, Cohen R, Gal-
lacher D Survey Of Chronic Pain In Europe: Preva-
lence, Impact On Daily Life, And Treatment Eur J Pain. 
2006 May; 10(4):287-333.

39.	 Verghese ST, Hannallah RS. Acute pain management in 
children. J Pain Res. 2010;3:105–123.

40.	 Falzone E, Hoffmann C, Keita H. Postoperative analge-
sia in elderly patients. Drugs Aging. 2013;30(2):81–90.

41.	 WHO WHO guidelines for the management of per-
sistent pain in children with medical illnesses. 2012. 
[Accessed June 2016]. Available from: http://apps.who.
int/iris/bitstream/10665/44540/1/9789241548120_
Guidelines.pdf.

42.	 Ip HY, Abrishami A, Peng PW, Wong J, Chung F, Pre-
dictors of postoperative pain and analgesic consump-
tion: a qualitative systematic review. Anesthesiology. 
2009 Sep; 111(3):657-77.

43.	 Susan R Childs, Emma M Casely, Bianca M Kuehler, 
Stephen Ward, Charlotte L Halmshaw, Sarah E Thom-
as, Ian D Goodall and Carsten Bantel, The clinical 

psychologist and the management of inpatient pain: 
a small case series Neuropsychiatry Dis Treat. 2014; 
10:  2291–2297. Published online 2014  Dec  2. doi: 
10.2147/NDT.S70555 PMCID: PMC4259554.

44.	 Morone NE, Greco CM, Weiner DK Mindfulness med-
itation for the treatment of chronic low back pain in 
older adults: a randomized controlled pilot study. Pain. 
2008 Feb; 134(3):310-9.

45.	 Kingston J, Chadwick P, Meron D, Skinner TC, A pi-
lot randomized control trial investigating the effect of 
mindfulness practice on pain tolerance, psychological 
well-being, and physiological activity. J  Psychosom 
Res. 2007 Mar; 62(3):297-300.

46.	 Carson JW, Keefe FJ, Lynch TR, Carson KM, Goli V, 
Fras AM, Thorp SR, Loving-kindness meditation for 
chronic low back pain: results from a pilot trial. J Holist 
Nurs. 2005 Sep; 23(3):287-304.

47.	 Wicksell RK, Melin L, Lekander M, Olsson GL Eval-
uating the effectiveness of exposure and acceptance 
strategies to improve functioning and quality of life in 
longstanding pediatric pain--a randomized controlled 
trial. Pain. 2009 Feb; 141(3):248-57.

48.	 Jessica Kingston, Jessica Kingston, Paul Chadwick, 
Daniel Meron, T. Chas Skinner, A pilot randomized 
control trial investigating the effect of mindfulness 
practice on pain tolerance, psychological well-be-
ing, and physiological activity, journal of psycho-
somatic research March 2007Volume 62, Issue 3, 
Pages 297–300 DOI: http://dx.doi.org/10.1016/j.jpsy-
chores.2006.10.007.

49.	 Frisina PG, Borod JC, Lepore SJ A meta-analysis of 
the effects of written emotional disclosure on the health 
outcomes of clinical populations. J  Nerv Ment Dis. 
2004 Sep; 192(9):629-34.

50.	 Frattaroli J Experimental disclosure and its modera-
tors: a meta-analysis. Psychol Bull. 2006 Nov; 132(6): 
823-65.

51.	 Sheese BE1, Brown EL, Graziano WG. Emotional ex-
pression in cyberspace: searching for moderators of the 
Pennebaker disclosure effect via e-mail. Health Psychol. 
2004 Sep;23(5):457-64.

52.	 Leserman J Sexual abuse history: prevalence, health ef-
fects, mediators, and psychological treatment. Psycho-
som Med. 2005 Nov-Dec; 67(6):906-15.

53.	 Brown RP1, Gerbarg PL, Muench F. Breath-
ing practices for treatment of psychiatric and 
stress-related medical conditions. Psychiatr Clin 
North  Am. 2013  Mar;36(1):121-40. doi: 10.1016/j.
psc.2013.01.001.

54.	 Riley KE, Park CL. How does yoga reduce stress? A 
systematic review of mechanisms of change and guide 
to future inquiry. Health Psychol Rev. 2015;9(3):379-96. 
doi: 10.1080/17437199.2014.981778. Epub 2015 Apr 
15 PMID: 25559560.

55.	 Stephens I, Medical Yoga Therapy. Children (Basel). 
2017 Feb 10;4(2). pii: E12. doi: 10.3390/chil-
dren4020012.



6� IMMINV X(X):1-6

56.	 Peluso MA, Guerra de Andrade LH. Physical activity 
and mental health: the association between exercise and 
mood. Clinics (Sao Paulo). 2005 Feb;60(1):61-70. Epub 
2005 Mar 1.

57.	 Biddle SJ, Asare M. Physical activity and mental health 
in children and adolescents: a review of reviews. Br 

J Sports Med. 2011  Sep;45(11):886-95. doi: 10.1136/
bjsports-2011-090185. Epub 2011 Aug 1. PMID: 21807669.

58.	 Takács J, Regular physical activity and mental health. 
The role of exercise in the prevention of, and in-
tervention in depressive disorders. Psychiatr Hung. 
2014;29(4):386-97. PMID: 25569828.


