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Introduction
The PPD Association (PPDAssociation.org) recommends evidence-based psychological
techniques for diagnosis and treatment of (and relief from) persistent physical symptoms that
are not caused by organ disease or structural abnormalities. We refer to this form of illness
as Psychophysiologic Disorders (PPD) and the symptoms include chronic pain, medically
unexplained symptoms, chronic functional syndromes and somatisation disorders. However,
because a wide range of specialties has addressed these issues, the relevant science has been
published in a very large number of journals making it a challenge to gather in one place.
Consequently, few clinicians are aware of the quality and quantity of evidence supporting a
psychological approach to PPD symptoms. This bibliography attempts to compile the best
scientific research into a single document. The PPD Association welcomes
recommendations for additions to the bibliography via emailing info@ppdassociation.org.
Immediately below is an index to the clinical and scientific dilemmas addressed by the
research followed by an annotated bibliography listed alphabetically by first author. The
PPDA hopes you find the evidence helpful in accounting for the excellent outcomes we
observe in our clinical practice.

Index by Clinical/Scientific Issue
Evidence for the benefit of psychological treatment for persistent physical symptoms,
particularly for Emotional Awareness & Expression Therapy and Inte nsive ShortTerm Dynamic Psychotherapy with lesser effect size from Cognitive Behavioral
Therapy, Acceptance & Commitment Therapy and Educational Techniques.
Abbass, (2009). Baikie KA. (2012). Burger AJ. (2016). Burton, C. (2003).
Cherkin et al (2016). Clarke DD (2016). Drossman DA, Ringel Y, et al (2003).
Edwards TM, Stern A, Clarke, DD et al. (2010). Engel, GL (1977). Escobar, J. I. et
al (2007). Fors EA et al. (2002). Geenenyz, R. & Bijlsm J.W.J. (2010). Gordon, A.
(2010). Guthrie, E., Creed, F. et al (1993). Hann KEJ, McCracken LM. (2014).
Hannibal & Bishop (2014). Hsu MC et al. (2010). Hsu, M.C. and Schubiner, H.
(2010). Kroenke K., Swindle R. (2000). Laird KT, Tanner-Smith EE et al (2016).
Lumley, M.A. & Schubiner, H., et al (2017). Lumley, M.A. & Schubiner, H. (2019)
x2. Moseley GL, Butler DS (2015). Peabody, F. (1927). Powers SW, KashikarZuck SM (2013). Rasmussen, N. H., Furst, J. W.,et al (2006). Schechter D et al.
(2007). Smith, R. C., Lein, C., Collins et al. (2003). Speckens, A. E. M., van
Hemert, et al (1995). US Dept of HHS Pain Report (2019). Williams AC, Eccleston
C, Morley S. (2012). Ziadni MS et al (2018).
Evidence regarding the link between adverse life experiences (child or adult) and
persistent physical symptoms.
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Anderberg UM et al. (2000). Aybek S et al. (2014). Davis DA, Leucken L, Zautra
AJ. (2005). Drossman, DA, Talley, NJ; et al (1995). Egloff N et al. (2013). Felitti
VI. (1998). Goldberg RT et al. (1999). Gupta, M. A. (2013). Harrop-Griffiths J,
Katon W, et al. (2009). Kessler RC et al (2010). Lane, R.D. et al (2018). Nicol AL
et al (2016). Sachs-Ericsson, N.J., Sheffler, J.L et al (2017). Schofferman, J.,
Anderson, D., et al (1992). Sheinberg R et al (2019). You, D.S. & Meagher, M.W.
(2018).
Evidence that psychological factors can change pain perception.
Bardin et al (2009). Berna et al (2010). Campbell, C.M. et al. (2015). Carroll, L.J.
et al (2004). Carson, J.W. et al (2007). Castro WH et al. (2001). Chou, E.Y. et al
(2016). Costa et al (2005). Eisenberger, N.I. (2012). Eisenberger, N.I. (2015).
Gracely RH. (2015). Harvard Medical School, (2010). Hellman, N., Kuhn, B.L. et
al(2018). Kross E et al. (2011). Kulkarni, B et al. (2007). Mcbeth et al (2005).
Quartana, P.J., Burns, JW. (2007). Rhudy& Meagher (2000). Rivat et al (2010).
Suarez-Roca et al (2008). Von Houdenhove B et al (2001). Wager, T.D., Rilling et
al. (2004). Wiech, K et al. (2009). Wise, B.L., Niu, J, et al (2010).
Evidence that objective measures of organ disease or structural abnormality (such as
imaging studies) are not good predictors of persistent symptoms and/or that
psychological factors are better predictors.
Bedson, J. and Croft,P.R. (2008). Bigos, S.J. et al (1992). Boos, N et al. (1995).
Borenstein D.G. et al. (2001). W. Brinjikji et al (2015). Burton T, Farley D, and
Rhea A. (2009). Carragee, E. et al (2006). Carragee, E.J., Lincoln, T., et al (2006).
et al. (2003). Christensen JO et al. (2012). Elliott J et al (2010). Englund, M. et al.
(2008). Feyer AM et al. (2000). Jensen, M.C., Brant-Zawadzki, et al. (1994).
Kaplan LD et al. (2005). Karppinen J. (2001). Kim SJ et al. (2013). Lederman E.
(2011). Masselin-Dubois, A., Attal, N.,et al (2013). Matsumoto M et al. (2013).
Simotas AC. (2005). Silvis ML et al. (2011). Widhe T et al. (2001). Wise, B.L.,
Niu, J, et al (2010). Young, A.K., Young, B.K, et al. (2014). Young Casey C et al.
(2008)Connor PM et al. (2003). Christensen JO et al. (2012). Elliott J et al (2010).
Englund, M. et al. (2008). Feyer AM et al. (2000). Jensen, M.C., Brant-Zawadzki,
et al. (1994). Kaplan LD et al. (2005). Karppinen J. (2001). Kim SJ et al. (2013).
Lederman E. (2011). Masselin-Dubois, A., Attal, N.,et al (2013). Matsumoto M et
al. (2013). Simotas AC. (2005). Silvis ML et al. (2011). Widhe T et al. (2001).
Wise, B.L., Niu, J, et al (2010). Young, A.K., Young, B.K, et al. (2014). Young
Casey C et al. (2008)
Evidence that invasive treatment, non-invasive non-psychological treatment and
opioids are ineffective for chronic pain.
Berthelot JM. (2015). Buchbinder R, (2009). Carragee, E.J., Lincoln, T., et al
(2006). Carreon, L.Y. et al (2010). Chaparro LE. (2014). Chou R., Baisden, J., et
al. (2009). Chou R. (2015). Deyo RA et al (2009). Franklin, G.M.,Haug, et al
(1994). Fritzell, P., Ha ̈gg, O. et al (2001). Geiss A. (2005). Hadler, N.M. (2003).
Kallmes DF et al (2009). Keller A et al. (2007). Khan, M., Evaniew, N., et al
(2014). Kirkley A, et al. (2008). Lian, J., Mohamadi, A et al (2018). Mirza, S.K.
and Deyo, R.A. (2007). Nguyen TH. (2011). Staal JB. (2009). Thordarson, D.,
Ebramzadeh, E. et al (2005). Traeger AC et al. (2019). Verbeek JH. (2012).
Studies of the neuroscience of chronic pain including the key role of altered nerve
pathways in the brain.
Apkarian AV et al. (2005). Aybek S et al. (2014). Brown CA et al. (2014).
Derbyshire SW et al. (2004). Drossman, D. A., Ringel, Y., et al (2003). Eisenberger
NI et al.(2003). Eisenberger, N.I. (2012). Eisenberger, N.I. (2015). Gündel, H.,
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Valet, M. et al (2008). Harper, M. (2012). Hashmi JA. (2013). Kim J, Loggia ML,
et al (2015). Kindler LL. (2011). Kivimäki M et al. (2004. Kulkarni, B et al. (2007).
Lamm C et al. (2011). Lorenz J. (2003). McEwen BS & Kalia M. (2010). Wager,
T.D., Rilling, et al. (2004).
Evidence for the benefits of expressive writing, reappraisal of arousal and exercise.
Gortner EM et al. (2006). Graham JE, Lobel M, Glass P, Lokshina I. (2008).
Jamieson JP et al. (2012). Jamieson JP et al. (2013). Smyth JM et al. (1999).
Streeter et al (2010).
The economic impact of PPD.
Barsky, AJ et al (2005). Deyo RA et al (2009). Gaskin DJ, Richard P. (2012).
Henderson M. (2005). Landa, A. et al. (2012). Nimnuan C. (2001).
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3. Apkarian AV et al. (2005) Human brain mechanisms of pain perception
and regulation in health and disease. European Journal of Pain. 9(4): 463463.
“Pain experience is strongly modulated by interactions of ascending and descending
pathways. Understanding these modulatory mechanisms in health and in disease is critical
for developing fully effective therapies for the treatment of clinical pain conditions.”

4. Aybek S et al. (2014) Neural correlates of recall of life events in conversion disorder.
JAMA Psychiatry. Jan;71(1):52-60.
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“The expressive writing, positive writing and time management control writing groups all
reported significantly fewer mental and physical symptoms for at least 4 months postwriting.”
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magnetic resonance imaging, work perception, and psychosocial factors in
identifying symptomatic disc herniations. Spine, 20, 2613-25.
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13. Borenstein D.G., O’Mara, J.W., Boden, S.D., et al. (2001). Lumbar Spine to
Predict Low-Back Pain in Asymptomatic Subjects. Jnl Bone Joint Surg, 83-A(9),
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“A prospective study of 67 asymptomatic individuals had MRIs in 1989. 31% had an
identifiable abnormality in the spine. Seven years later the investigators looked at these
subjects to see how they were doing. The findings on magnetic resonance scans were not

PPDAssociation.org

Page 4 of 24

predictive of the development or duration of low-back pain. Individuals with the longest
duration of low-back pain did not have the greatest degree of anatomical abnormality on the
original, 1989 scans.”
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Spinal Degeneration in Asymptomatic Populations. American Journal of
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Thirty-three articles reporting imaging findings for 3110 asymptomatic
individuals met our study inclusion criteria. The prevalence of disk degeneration in
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“Patients with MUPS may best be viewed as having complex adaptive systems in which
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Spouses of deployed servicemen had significantly higher perceived stress scores than spouses
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<.001).

20. Campbell, C.M., Buenaver, L.F., et al. (2015). Sleep, pain catastrophising, and
central sensitization in knee osteoarthritis patients with and without insomnia.
Arthritis Care and Research, 67 (10), pp.1387–1396.
“Study found that insomnia and catastrophising increase pain in people with knee arthritis.”
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LBP associated with new MRI findings? Spine, 6(6), 624-635.
“The authors point to the practice of doing MRIs on first time episodes of lower back pain
(LBP), and interpreting the abnormal results as causing the pain. They did a prospective
study of 200 subjects over five years. MRIs were done at the beginning on people with no
LBP. They then compared these baselines with MRIs taken during episodes of LBP and find
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prospective study comparing a group of patients having spinal fusion surgery and a strictly
matched control group with similar disc pathology. The surgical group had a success rate of
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symptoms following exposure to a placebo rear-end collision. International Journal
of Legal Medicine.114(6):316-22.
“Approximately 20% of subjects exposed to placebo, low-velocity rear-end collisions will
thus indicate WAD, even though no biochemical potential for injury exists. Certain
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27. Chaparro LE. (2014) Opioids compared with placebo or other treatments
for chronic low back pain: an update of the Cochrane Review. Spine Apr 1;39(7):55663.
“The effectiveness and safety of long-term opioid therapy for treatment of CLBP remains
unproven.”

28. Cherkin DC et al. (2016). Effect of Mindfulness-Based Stress Reduction vs
Cognitive Behavioral Therapy or Usual Care on Back Pain and Functional Limitations
in Adults with Chronic Low Back Pain. A Randomized Clinical
Trial. JAMA. 315(12):1240-1249.
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MBSR and CBT were provided to groups for up to two hours weekly for eight weeks. Eighteen
weeks after the sessions, clinically meaningful improvement in disability was found in 61% of
MBSR and 58% of CBT patients vs only 44% of UC patients. Clinically meaningful improvement
in how bothersome the pain felt was found in 44% of MBSR, 45% of CBT but only 27% of UC
patients. These are modest benefits. Pain Reprocessing Therapy and Emotional Awareness and
Expression Therapy have provided much better outcomes.

29. Chou, E.Y., Parmer, B.L. & Galinskly, A.D. (2016). Economic insecurity
increases physical pain. Psychological Science, 27(4), 443-454.
“The authors found a causal connection between economic insecurity and physical pain. They
reviewed five studies and found that economic stress caused physical pain and also decreased
pain tolerance. Another study found that financial problems predicted the use of pain relief
medication. Their analysis includes a meta-analysis of the included studies.”

30. Chou R., Baisden, J., et al. (2009). Surgery for low back pain: a review of the
evidence for an American Pain Society Clinical Practice Guideline. Spine,
34(10), 1094-109.
“Reviewed online databases of RCTs and systematic reviews. Surgery for radiculopathy with
herniated lumbar disc and symptomatic spinal stenosis is associated with short-term benefits
compared to nonsurgical therapy, though benefits diminish with long-term follow-up in some
trials. For non-radicular back pain with common degenerative changes, fusion is no more
effective than intensive rehabilitation, but associated with small to moderate benefits
compared to standard nonsurgical therapy.”

31. Chou R. (2015) Epidural Corticosteroid Injections for Radiculopathy and Spinal
Stenosis: A Systematic Review and Meta-analysis. Ann Intern Med. Sep 1;163(5):37381.
“Epidural corticosteroid injections for radiculopathy were associated with immediate
reductions in pain and function. However, benefits were small and not sustained, and there
was no effect on long-term surgery risk. Limited evidence suggested no effectiveness for
spinal stenosis.”

32. Clarke, D.D. (2016). Diagnosis and treatment of medically unexplained
symptoms and chronic functional syndromes. Families, Systems, & Health, 34(4),
309-316.
“The author cites the data that 25-33% of primary care patients have medically unexplained
symptoms. He advocates a systematic approach to interviewing patients based on his experience
doing so with 7,000 patients, leading to better outcomes. In so doing doctors can identify
psychophysiological disorders. He lays out ways of talking to patients who may be skeptical
about psychological links to their physical symptoms, and also outlines a treatment approach,
and the article is illustrated with numerous case vignettes.”

33. Connor PM et al. (2003) Magnetic resonance imaging of the asymptomatic shoulder
of overhead athletes: a 5-year follow-up study. American Journal of Sports
Medicine Sep-Oct;31(5):724-7
“Eight of 20 (40%) dominant shoulders had findings consistent with partial- or full-thickness
tears of the rotator cuff as compared with none (0%) of the nondominant shoulders. Five of 20
(25%) dominant shoulders had magnetic resonance imaging evidence of Bennett's lesions
compared with none (0%) of the nondominant shoulders. None of the athletes interviewed 5
years later had any subjective symptoms or had required any evaluation or treatment for
shoulder-related problems during the study period.”

34. Costa et al (2005) Effects of acute and chronic restraint stress on nitroglycerininduced hyperalgesia in rats. Neuroscience Letters 383 7-11.
“These findings support the view that a condition of chronic stress used in the laboratory to
reproduce the biological features of depression can enhance hyperalgesia induced by
nitroglycerin administration. These observations may be relevant to pain disorders, and
particularly to migraine, since nitroglycerin is able to induce spontaneous-like pain attacks in
humans, and an unfavourable migraine outcome (transformation into a chronic daily
headache) is associated with chronic stress and comorbid depression.”
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and imagined pain. Neuro Image. Sep;23(1):392-401.
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Recent studies document a 629% increase in Medicare expenditures for epidural steroid
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and the somatosensory cortex, areas associated with pain intensity encoding. When clinically
improved, there was resolution in activation of these 3 areas, and this was associated with
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41. Edwards, T. M., Stern, A., Clarke, D. D., Ivbijaro, G.,& Kasney, L. M. (2010).
The treatment of patients with medically unexplained symptoms in primary care: A
review of the literature. Mental Health and Family Medicine, 7, 209–221.
Medically unexplained symptoms (MUS) are among the most common and frustrating in
primary care. Our goal was to review published evidence to guide busy general practitioners
working with a culturally diverse, challenging patient population coping with MUS. A search of
PubMed and PsycINFO from 1985 to the present was conducted using MUS and related terms.
The literature was then organised into sub-categories based on its relevance to primary care. We
conclude with a description of gaps in the literature based on the literature review and the
clinical experience of the authors.
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42. Egloff N et al. (2013) Traumatization and Chronic Pain: A further Model
of interaction. Journal of Pain Resolution, 6, 765-770
“Introducing the hypermnesia–hyperarousal model, which focuses on two
psychoneurobiological aspects of the physiology of learning. This hypothesis provides an
answer to the hitherto open question about the origin of pain persistence and pain
sensitization following a traumatic event and also provides a straightforward explanatory
model for educational purposes.”

43. Eisenberger NI et al.(2003) Does rejection hurt? An FMRI study of social exclusion.
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“A neuroimaging study examined the neural correlates of social exclusion and tested the
hypothesis that the brain bases of social pain are similar to those of physical pain.”

44. Eisenberger, N.I. (2012). The neural bases of social pain: Evidence for
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6 months) and long-term follow-up (6–12 months), this effect remained significant and medium in
magnitude (0.76 and 0.73, respectively).

96. Lamm C et al. (2011) Meta-analytic evidence for common and distinct
neural networks associated with directly experienced pain and empathy for
pain. NeuroImage, 54(3):. 2492-2502
“A growing body of evidence suggests that empathy for pain is underpinned by neural
structures that are also involved in the direct experience of pain. In order to assess the
consistency of this finding, an image-based meta-analysis of nine independent functional
magnetic resonance imaging (fMRI) investigations and a coordinate-based meta-analysis of
32 studies that had investigated empathy for pain using fMRI were conducted.”

97. Landa, A., Peterson, B. S., & Fallon, B. A. (2012).Somatoform pain: A
developmental theory and translational research review. Psychosomatic Medicine, 74,
717–727. http://dx.doi.org/10.1097/PSY.0b013e3182688e8b
25-33% of primary care patients suffer from Psychophysiologic disorders.

98. Lane, R.D., Anderson, F.S., & Smith, R. (2018). Biased competition favoring
physical over emotional pain: A Possible explanation for the link between early
adversity and chronic pain. Psychosomatic Medicine, 80(9), 880-890.
“While other studies have shown that early adversity is a risk factor for later chronic pain, no
mechanism for this link has been proposed. The authors propose that since survivors of early
adversity have difficulty being aware of and expressing distressing emotions, that physical

PPDAssociation.org

Page 16 of 24

pain can help them to manage these by competing for attention with them. Paying attention to
physical pain is reinforced then, as a way to avoid intolerable emotional pain.”

99. Lederman E. (2011) The fall of the postural-structural-biomechanical model in
manual and physical therapies: exemplified by lower back pain. Journal of bodywork
and movement therapies, Apr;15(2):131-8.
“Can a person's physical shape/posture/structure/biomechanics be the cause of their lower
back pain?”

100. Lian, J., Mohamadi, A et al (2018). Comparative efficacy and safety of
nonsurgical treatment options for enthesopathy of the extensor carpi radialis
brevis: A Systematic review and meta-analysis of randomized placebo-controlled
trials. American Journal of Sports Medicine, published online October 31.
“This meta-analysis of tennis elbow found that in 36 RCTs with placebo controls, most
patients experienced pain resolution after receiving placebo within 4 weeks of follow-up. At
best, all treatments provided only small pain relief while increasing the odds of adverse
events.”

101. Lorenz J. (2003) Keeping pain out of mind: the role of the dorsolateral
prefrontal cortex in pain modulation. Brain: a journal of neurology, 126(5): 10791091
“Activities in the right and left DLPFC loaded on separate PC and correlated negatively with
perceived intensity and unpleasantness. The inter-regional correlation of midbrain and
medial thalamic activity was significantly reduced during high left DLPFC activity,
suggesting that its negative correlation with pain affect may result from dampening of the
effective connectivity of the midbrain-medial thalamic pathway. In contrast, right DLPFC
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