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Abstract
Background—Patients presenting with medically unexplained physical symptoms (MUPS)
typically present with significant distress and marked impairment in functioning and pose a unique
challenge to health care providers. The purpose of this study was to examine the efficacy of a
psychophysiological treatment (PT) for MUPS.

Methods—Thirty-eight participants meeting criteria for subthreshold somatization disorder
(abridged somatization) were randomly assigned to one of two conditions: (1) standard medical
care augmented by a psychiatric consultation intervention (wait-list) or (2) a 10-session,
manualized, individually-administered PT added to the psychiatric consultation intervention.
Assessments were conducted at baseline, at midpoint (after four sessions), and after completing
the last session. The primary outcome measure was the severity scale of the Clinical Global
Impression Scale anchored for Somatic Symptoms (CGI-SD). Secondary outcome measures were
responder status as determined by clinical ratings, self-report measures of mental and physical
functioning.

Results—At the end of the trial, the severity (and frequency) of physical symptoms improved
significantly more (p < 0.05) in the intervention group. The average improvement in the CGI-SD
was 0.80 points greater in the intervention group than in the wait-list group. PT was also
associated with greater improvements in self-reported functioning and depressive
symptomatology. The effect sizes at the final assessment point indicate that this intervention had a
robust effect on complex somatic symptom presentations.

Conclusion—For patients with high levels of MUPS (abridged somatization), PT produces
significant improvements in symptoms and functional status.

Mups are comprised of physical symptoms, which are without an organic disease
explanation and devoid of demonstrable structural lesion or established biochemical
change.1 Such symptoms frequently include headache, fatigue, difficulty concentrating,
shortness of breath, sleep problems, nausea, atypical chest pain, and musculoskeletal
symptoms.2,3 Somatic symptoms appear on a continuum of severity with DSM-IV
Somatization Disorder representing the most severe syndromes.4 – 6 Escobar and colleagues7
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developed the construct of abridged somatization criteria (four or more symptoms for males;
six or more for females) to capture for classification/research purposes individuals who did
not meet full somatization criteria, yet continued to experience significant levels of distress
and functional impairment. Despite having lower somatic symptom thresholds, this patient
appear to have similar characteristics to patients with full somatization disorder.6,8 –10 The
abridged somatization construct has been used to designate a MUPS “case” relevant to
clinical and community outcomes.11

Somatic symptoms are strongly and consistently associated with psychiatric disorders. A
large proportion of these patients meet criteria for major psychiatric disorders12 such as
Major Depressive Disorder13–18 and Anxiety Disorders.4,7,19 –22

Treatments of MUPS Symptoms
Treatments for MUPS have largely been based on targeting the psychiatric dimensions.
Effective interventions include use of antidepressant drugs and nonpharmacologic
approaches such as cognitive behavior therapy (CBT)23,24 and interpersonal psychotherapy
(IPT).25 A number of psychoeducational interventions leading to proper use of
antidepressant medications have shown effectiveness in managing depressed primary care
patients, and this benefit may also extend to the somatic symptoms.26,27

However, nonpharmacologic therapies have not been as thoroughly investigated in the
primary care population, where many depressed or anxious patients present primarily with
MUPS. The psychiatric consultation intervention (PCI) developed by Smith’s group28 has
been shown to be an efficacious intervention for somatization disorder (higher spectrum of
MUPS) in the primary care setting. The consultation intervention consists of a letter sent to
primary care physicians recommending that they examine patients with somatoform disorder
during regularly scheduled appointments while limiting additional diagnostic procedures and
treatments. Because empirical support for any other intervention is lacking, this PCI has
been considered the best evidence-based treatment for somatization spectrum disorders,1 and
was employed as a comparison treatment in the present study.

Treatments Targeting Physical Dimensions of MUPS
Gevirtz and colleagues29 reported feasibility/acceptability of a biofeedback procedure
incorporating a combination of psychophysiologic treatments with primary care patients
complaining of somatization symptoms, and demonstrated a decrease in medical care costs
compared with a no-treatment control group, who received standard medical care. In clinical
experience, “medicalized” treatments, such as psychophysiologic interventions are usually
better accepted than psychotherapeutic interventions in patients with MUPS, who, by
definition, tend to think that the problem is in the body, not the mind.30 –32

Psychophysiologic therapy comprises a set of “self-regulation” techniques that are
specifically targeted at particular symptoms or body systems.33 Biofeedback involves taking
one or more physiologic measures that are thought to have a very specific relationship to the
patient’s problem, and teaching the patient to control these measures voluntarily, by
watching them change in real-time on a computer screen, and thereby developing a personal
strategy for controlling them. Indeed, psychophysiologic therapies specifically target
physiologic processes that are thought to be related to the patient’s complaint. Thus, many
“psychosomatic” patients may feel that they and their physical complaints are not taken
seriously when they are referred to mental health care, whereas they feel that their problems
are being directly targeted by biofeedback. However, because physiologic changes often are
related to emotional state, and part of biofeedback therapy involves learning to detect
situations where symptoms are manifested and to control physiologic reactions in these

Katsamanis et al. Page 2

Psychosomatics. Author manuscript; available in PMC 2012 July 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



circumstances, biofeedback can become a “Trojan horse” technique for helping such
patients confront and control some of the emotional issues that may produce the physical
sensations that underlie the unexplained symptoms.32

Effect of Psychophysiologic Treatments on Psychological Symptoms
Research has shown that heart rate (HR) variability biofeedback has important effects on
autonomic symptoms, and the cardio-respiratory system that may be relevant for managing
depression/anxiety syndromes.34 –38 Other preliminary data suggest large improvements in
depression39,40 and improved quality of life in fibromyalgia on indices of pain, depression,
and sleep.38 Controlled data by Humphreys and Gevirtz 41 showed that the method is helpful
in managing pediatric abdominal pain and depression and anxiety among patients with post-
traumatic stress disorder (PTSD).42,43

Psychophysiologic Therapies
Various psychophysiologic treatments may be applied directly to the autonomic nervous
system. These include progressive muscle relaxation (PMR)44 and surface
electromyographic (sEMG) biofeedback, which influence sympathetic arousal through
dramatic decreases in muscle tension, and HR variability biofeedback (HRV BF), which
primarily influences the parasympathetic system and produces major increases in gain in the
HR baroreflex closed loop. HRV BF is designed specifically to target autonomic reactivity.
It triggers the baroreflexes, and also increases respiratory gas exchange efficiency, by
putting respiratory sinus arrhythmia (RSA) in phase with respiration. Previous studies from
Lehrer’s laboratory36 has found that slow breathing at a specific “resonance frequency” for
each individual produces increases in resting gain of the baro-reflex, which is one of the
body’s important reflexes for modulating autonomic function and autonomic reactivity to
stress.34,35

sEMG produces greater effects on particular muscular groups than does PMR,45,46 and
sometimes produces greater clinical effects on somatic problems, depending on the types of
training given.47– 49 Thermal biofeedback has greater finger temperature effects than does
autogenic training.50 For the treatment of patients with somatization symptoms, Ryan and
Gevirtz29 have reported positive results combining training to increase HRV amplitude,
increase finger temperature and skin conductance, and decrease sEMG activity.

In previous studies from our center, CBT has been found23,24 to produce significantly
greater clinical improvement than usual primary medical care and the psychiatric
consultation letter. It was hypothesized that a higher rate of improvement and compliance
would occur with a psychophysiologic therapy (PT) for several reasons: (1) it is more
observably “medical” and “physiologic-based” treatment than CBT and, hence, should be
more appealing to MUPS patients, most of whom are highly resistant to thinking of their
problems as having a psychological basis and, thus, could produce a greater rate of treatment
acceptance and adherence; and (2) it provides direct control of some of the symptoms of
MUPS and, thus, may provide a sense of control and actual symptom relief, targeted at the
underlying somatic problems that contribute to (but do not adequately explain) the existence
of MUPS.

METHODS
Study Design

We conducted a randomized, controlled treatment trial in which patients diagnosed with
MUPS received one of two treatments: either (1) the wait-list, which consisted of the PCI
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alone and (2) our 10-session PT added to the PCI (PT+PCI). In both treatment conditions,
standard medical care was augmented by sending to patients’ primary care physicians the
psychiatric consultation letter employed by Smith’s group28,51 with minor modifications to
make it applicable to our research environment. In applying PCI to both treatment groups,
the present study established a relatively conservative test of the total PT intervention
package’s efficacy, in that significant findings would be obtained only if PT produced
improvements over and above those resulting from PCI. Our study design was based on the
Allen et al. study24 comparing a 10-week CBT intervention to PCI for somatization
disorder.

Randomization and Masking
Participants were randomly assigned to PCI or PT+PCI using a computer-generated random
number sequence. Neither blocking nor stratification was used. Study personnel conducting
assessments were masked to participants’ treatment condition and, hereafter, are referred to
as independent evaluators.

Study Population and Settings
Men and women with MUPS were recruited from primary medical clinics and through
advertisements in the community. Interested potential participants gave oral informed
consent to complete a telephone screening interview. Face-to-face diagnostic interviews
were scheduled for patients who reported, during the telephone interview, current medical
stability (no organic medical conditions reported at screening), and six or more unexplained
physical symptoms during previous medical treatment for women, four or more for men.

Inclusion criteria were age 18 –70 years for individuals seeking medical care for a physical
symptom (i.e., persistent fatigue, pain complaints, and gastrointestinal, cardiovascular or
musculoskeletal symptoms). One would be included if no major medical illness explained
symptom(s) after detailed physical and laboratory assessment. People with common
disorders (such as hypertension, asthma, diabetes, low back strain) could be entered if, in the
opinion of their personal treating physician, the presenting physical symptoms were not due
to the underlying disorder. In order to enter the study, individuals must have met criteria for
at least four medically unexplained symptoms out of the 42 somatic symptoms listed in the
Composite International Diagnostic Interview (CIDI)52 rated as currently present if males
and at least six medically unexplained symptoms if females (Escobar’s abridged criteria).

Exclusion criteria included individuals with a history of alcohol/drug abuse (within the last
12 months), as well as those with bipolar illness or psychotic disorders (schizophrenia). We
also excluded people with any unstable major medical condition who were using
medication(s) that had not been stabilized for at least 2 months prior to baseline, who were
pregnant, and people with active suicidal ideation.

The study took place in the Department of Psychiatry of Robert Wood Johnson Medical
School (RWJMS) between June 2006 and August 2008. The study was approved by
RWJMS’s Institutional Review Board. Written informed consent was obtained from all
participants.

Treatment Conditions and Therapists
The PCI was applied to all participants in each group. A standardized consultation letter was
sent to the principal treating physician of every study participant (Table 1). This letter stated
the patient met DSM-IV criteria for SD and made recommendations for the patient’s
ongoing medical treatment. Receipt of the letter was confirmed by 54 (95.7%) of the 57
physicians to whom it was sent.
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The PT is a 10-session, manualized intervention expressly designed for patients with MUPS
(see Fig. 1). The treatment, developed by the authors, details guidelines for the conduct of
each session (copies can be obtained by writing to the university address noted). It is
described to participants as an intervention designed to assist in coping with physical
discomfort and stress. While participants were introduced to the entire treatment package,
specific treatment components were focused on depending on the participant’s specific
symptom profile. Session 1 consisted of a psychoeducational component along with a stress
assessment. Feedback was provided on how they responded to various stressors, including a
mild stressor of a mental arithmetic task. A participant’s specific symptom profile was
explored and they were educated on their primary mode of reactivity. For example,
cardiovascular responders were more likely to experience acute and elevated reactions in
their HR and peripheral skin temperature while musculoskeletal responders showed
immediate changes in muscle tension. Sessions 2– 4 focused on HR variability training,
which was the cornerstone component of this treatment. Participants were instructed to
practice the slowed breathing at their resonance frequency throughout the protocol. Session
5–7 introduced PMR where participants were trained to progressively notice the subtlest of
muscle tensing in their bodies and to “switch it off.” Feedback was provided via surface
electromyography (sEMG). sEMG was used primarily to support PMR, but was used also
used for focal tension problems, along with PMR in an integrated approach. Sessions 8 and
9 introduced a form of self-hypnosis called autogenic training (six standard exercises as
described by Schultz and Luthe, 1969).53 When using this method, participants were
provided with feedback showing distribution of blood flow to the periphery via skin
temperature and skin conductance measurements. Session 10 focused on relapse prevention,
where the provider and patient would collaboratively determine which treatment
components the participant would continue to employ, and motivation strategies for
continued practice of techniques.

Four therapists, either Master- or Doctoral-level psychologists, three of them being certified
as biofeedback clinicians with at least 3 years of supervised training in PT, conducted the
treatment. All therapists received training in PT for MUPS prior to treating a study
participant. Throughout the study, therapists received weekly supervision from one of the
authors during which the assessment and treatment sessions were reviewed.

Assessment
Study participants were assessed at three timepoints: on initial screening, during a mid-point
session after the fourth session, as well as immediately after the treatment phase of the
study. Each evaluation was conducted by a different evaluator.

All independent evaluators (licensed clinical psychologist, doctoral level psychologist,
nurse, two graduate psychology students) were trained to administer the study’s structured
clinical interview instruments: The Somatization Disorders (MUPS) section of the CIDI54

and the Clinical Global Impression (CGI)-SD. During the screening interview, the CIDI and
the PRIME-MD55 were administered to determine diagnostic status and eligibility for
inclusion in the study.

Outcome Variables
The primary outcome and one secondary outcome variable (physical functioning) were
chosen in order to make this study comparable to other recent studies that tested a behavioral
treatment (e.g., CBT) in this same population.23,56 Other outcomes (Hamilton Depression
Scale [HAM-D]; Hamilton Anxiety Scale [HAM-A]) were chosen because the MUPS
syndrome typically involves a somatic-depression-anxiety triad (Lowe et al., 2008).57 The
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Nijmegan Questionnaire58 was also used because it has been widely used to asses
hyperventilation in a variety of clinical and research settings.58 – 60

The study’s primary outcome measure was an independent evaluator’s judgment of the
severity of MUPS, measured by the CGI-SD. This is a clinician rating of overall illness
severity and degree of improvement61 that was adapted to measure both the participant’s
overall illness severity and degree of improvement with respect to MUPS. At the baseline
session a rater (blind to condition) conducted a semistructured interview in order to rate on a
7-point scale the severity of the participant’s MUPS (‘not at all ill’ to ‘among the most
extremely ill patients’). At the termination appointments, the same blinded rater re-
evaluated, with the same 7-point scale, the participant’s severity of illness. The intra-class
correlation for this scale is acceptable (= 0.70) and shows reasonable concurrent validity
with self-assessed physical symptoms (r = 0.43, p < 0.0001) as well as with a symptom
count of MUPS from the CIDI (r = 0.66, p < 0.0001). Discriminant validity is also in
evidence since the partial correlations of the CGI with patient PHQ13 and the symptom
count, controlling for depression (HAM-D), are 0.35 (p < 0.002) and .60 (p < 0.0001),
respectively.

Secondary outcome measures included patients’ ratings of their physical functioning and
severity of their somatic symptoms. Physical functioning was assessed by the physical
functioning subscale of the Medical Outcomes Study Short Form General Health Survey
(MOS SF-36),62 which measures impairment in physical activities, such as in climbing
stairs, kneeling, and walking various distances. Depression and anxiety levels were assessed
with the HAM-D59 and HAM-A. These are rating scales completed by a clinician, from a
structured interview. The HAM-D and HAM-A were completed in tandem with PRIME-MD
(interview modules) at baseline and at endpoint in order to assess depressive/anxiety
symptoms. Kappas for HAM-D and HAM-A are 0.81 and 0.68, respectively. The Nijmegan
Questionnaire58 was also used because it has been widely used to asses hyperventilation in a
variety of clinical and research settings.58,63,64

Statistical Analysis
An intent-to-treat approach, based on data from all randomized participants, was used in all
analyses. The PT+PCI (treatment group), PCI (wait-list group), and PCI patients receiving
treatment after the wait condition (crossover group) were compared at baseline, mid-point,
and final assessments on the primary and secondary outcome variables. Differences between
groups on baseline characteristics and on mediator variables were tested using unpaired t-
tests (for continuous variables) or χ2 tests (for categoric variables). Continuous data were
analyzed using a mixed-model repeated measures analysis of variance. A fixed effects
model with repeated measurement for each patient was applied to estimate the group-
specific mean changes from baseline to midpoint and final assessment, and then conducted
t-tests for group pair comparisons (e.g., groups 1, 2, and 3). The analyses incorporate the
variable “age” as a covariate in the regression model. When the interaction was significant
(p ≤ 005), planned contrasts determined whether changes in outcome measures observed in
the PT+PCI group (between baseline and each of the assessments) were different from those
observed in the PCI group.

All tests of statistical significance were two-tailed and interpreted with a criterion of p <
0.05. All statistical analyses were performed using SAS, ver. 8 (SAS Institute Inc, Cary,
NC).
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RESULTS
Participant Flow

Figure 2 details study attrition. A total of 57 individuals complaining of MUPS completed a
telephone screening interview. All individuals had reported at least six “possibly”
unexplained physical symptoms during the phone interview and agreed to participate in a
face-to-face screening interview. Forty-eight individuals were enrolled in the study.
Eighteen were randomized to the PT+PCI condition; 20 were randomized to the PCI
condition (wait-list). Of the 18 patients randomized to PT+PCI, the majority attended most
or all of the 10 treatment sessions: 18 (75%) attended all 10 sessions, 2 (8.0%) attended 8 or
9 sessions, 2 (8.3%) attended 4 sessions, and 2 (8.3%) attended only 1 session. Fifteen of the
patients in the PCI condition agreed to partake in the treatment after the wait period was
completed. They received an extra two assessments while in group 3. The final assessment
for their PCI condition constituted their baseline assessment for group 3 participation.

Treatment Groups at Baseline
The only baseline characteristic that showed between-group differences was age (p =
0.0064) (Table 2). Age was binomially categorized as those ≥40 or ≤40 years of age since
40 is the cutoff age where significant and abrupt changes occur in one’s HR variability. The
majority of participants were >40 years of age (78.9%). The sample was predominately
female (78.9%) and Caucasian (57.9%). Sixty percent of the control sample was >40 years
of age, while 83% of the treatment group were <40 years old. Therefore, all analyses have
included “age” as a covariate, thereby controlling for the effects of age in the model.
Roughly 30% of the total sample consisted of Hispanic participants with an equal
distribution in both study groups. Fifty-five percent of participants met HAM-D-17 criteria
for severe depression, 40% for mild-moderate depression, and 85% participants met HAM-
A criteria for clinically significant anxiety. Tabulation of comorbid diagnoses and
psychotropic medications is presented in Table 3A, B.

Treatment Outcome
After approximately 10 weeks of psychophysiologic treatment, significantly greater
improvement was found in the treatment than control group on the primary outcome
measure of general somatic symptomatology the CGI, a clinician rating of overall illness
severity and degree of improvement61 that we have adapted to measuring both the patient’s
overall illness severity and degree of improvement with respect to MUPS. At baseline,
participants in both groups met a CGI rating of 4 = moderate somatization: exceeds abridged
criteria, frequent complaints or some functional impairment but, in the treatment group, that
decreased to 2 = borderline signs of somatization: few somatic complaints, below threshold
for the abridged criteria (Table 4A, B, C for means and standard errors).

Statistical analyses were based on the changes from the initial assessment to the mid-point
and third assessment with the variable “age” as a covariate in the model. The mixed-model
repeated measures analysis of variance (ANOVA) on the primary outcome measure, CGI-
SD severity, resulted in statistically significant effects for the treatment-by-time interaction
(p = 0.04, Table 5). Planned contrasts revealed significantly greater reductions in CGI-SD
severity scores for PT+PCI participants than for PCI participants between baseline and each
of the other assessments. All parametric secondary endpoints were analyzed with same
mixed-model repeated measures ANOVA described above, all of which resulted in
significant treatment-by-time interactions. Significant improvements were noted for the
BDI-II, SF-36, and the HAM-A (p ≤ 0.02, Table 5 and Table 4A, B, C for mean and
standard error of the mean).
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The odds ratio of patients who are labeled “improved” in terms of HAM-D in the treatment
group is about 8.3 times of that of the control group after the last visit. The proportion of the
“improved” patients in the treatment group is 59%, yielding the odds (i.e., the ratio of the
probability of “improved” over the probability of “not-improved”) 1.44 [= 59%/(1%–59%)];
while the proportion of “improved” in the control group is 13% with the odds equal to 0.15
(= 13%/(1%–13%). The improvement in the treatment group was clinically significant, 59%,
χ2 (2, n = 38) = 5.19, p = 0.023. The cross-over group (group 3) also evidenced clinically
significant improvements compared with the wait-list condition by both the mid-point, 80%,
χ2 (2, n = 31) = 4.99, p = 0.025; and final assessment, 80%, χ2 (2, n = 28) = 10.52, p =
0.0012.

Effect Sizes
Further analysis of effects sizes, generated from the between-group differences at the final
assessment point65 indicated medium to large effect sizes for the primary outcome measure.
Significant effect sizes were noted in the primary outcome measure, CGI-SD (d = 0.8), the
BDI-II total score (d = 0.81), and in the BDI-II neurovegetative subscale (d = 0.70). While
there was no significant difference in the average reduction of the Hamilton Anxiety Rating
Scale in the treatment group and the control group, there was a significant difference
between the crossover group and the control group, with a reduction of 6.1 after mid-visit,
yielding an effect size of d = 0.84.

DISCUSSION
Our data suggest that a 10-session psychophysiologic intervention produces clinically
significant improvements in somatization symptoms and functioning over and above those
obtained from PCI alone. Amelioration of symptoms was observed as early as 5 weeks after
the intervention and continued after the intervention phase was completed. To our
knowledge, our PT treatment package is the only somatic-based therapy to show efficacy
with patients, presenting with complex somatic complaints, in a methodologically adequate
randomized controlled trial.

The effect of PT+PCI on MUPS was clinically significant and durable within the time frame
studied. In this non-pharmacologic study where, at baseline, the average CGI-SD levels met
were of moderate somatization (exceeding abridged criteria, frequent complaints, or some
functional impairment), the effect size for the primary outcome measure was impressive.
The results provide preliminary evidence that this PT treatment package provides clinically
important benefits to individuals suffering from abridged somatization.

One of the suppositions of this study was that the therapeutic effect would be greater and the
treatment would be more accepted than the most recent empirically-validated treatment for
somatic symptoms. The best effect sizes achieved, prior to this study, have been from a
cognitive-behavioral intervention where relaxation techniques were diffusely included and
where modest effect sizes were achieved. This 10-week cognitive-behavioral trial for
somatization disorder66 had an identical primary outcome measure and study design
yielding between-group differences on the CGI-SD of d = 0.51 at 3 months after baseline
and d = 0.66 at the 12-month follow-up assessment (i.e., 15 months after baseline). In the
current study, the effect size of d = 0.80 on the CGI-SD at 3 months after baseline suggests
that the PT treatment package is effective in the treatment of somatic symptoms. Given the
structure of the experimental design, however, we cannot conclude that PT is a superior
treatment than CBT for his population, nor can we determine its effectiveness if
administered without PCI.
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This is the first study reporting on a psychophysiologic treatment that was acceptable to
patients with abridged somatization, showed low attrition, and was associated with
amelioration of pathology. The degree to which our treatment was effective due to factors
specific to PT, and theorized to underlie its efficacy, also cannot be answered here, given the
limitations of the present experimental design. This is a difficult population to engage and
retain in treatment. However, we were able to recruit and retain (80% retention rate). We
attributed such success to the close collaboration with the medical clinic’s ancillary staff,
acceptance by the clinic’s professionals, and facilitation of services insofar as patients with
severe psychopathologies received proper evaluation and referral. Our experience with
patients also indicated good acceptance, adherence, and even preference for a
nonpharmacologic approach.

In general, the “practical” advantages of this intervention were that it served as a
medicalized, user-friendly method that was liked by patients. One of the key features of the
treatment was the individual flexibility it allowed in each session. While there was a
structured timeline for using each of the four treatment components (HRV BF), PMR (using
sEMG BF), autogenic training (peripheral skin temperature, skin conductance), and
education on hyperventilation (ETCO2 BF), patients presenting with a predominant somatic
complaint would receive more focused training using a treatment module specifically
targeting that symptom. Additionally, treatment sessions and assessments were conducted in
both a department of psychiatry clinic setting and at a primary care setting. Disadvantaged
participants were seen in locations that were easily accessible to them with limited
transportation. We believe that this individualized, somatic-based tactic contributed to
adequate retention, user “likeability,” and statistical improvements noted. A treatment
focusing on the physiologic process potentially removes some of the stigma associated with
depression and psychosomatic symptoms and enables patients to become active participants,
thereby returning some level of control to patients.

This efficacy trial suggests that PT contributes to producing clinically meaningful benefits in
patients with MUPS. PT+PCI recipients manifested a reduction in somatization symptoms
and improved physical and psychological functioning. Additional research is needed both to
replicate our findings and to examine underlying cause and effect relationships.

There are some limitations to our findings. We did not treat a demographic cross-section of
the U.S. population, nor a randomly selected sample of MUPS patients, but rather a group of
MUPS patients willing to accept referral into this treatment study. The study had a relatively
small sample size and a heterogeneous population with regard to symptoms. Additionally,
there was an inability to match effectiveness to symptoms, or individual treatment
components to symptoms. Lastly, the use of a control group that consisted of a wait period is
yet another limitation. Future research should attempt to utilize more complex designs to
systematically assess components of the PT treatment package, compare the efficacy of PT
with that of competing treatments, such as CBT, and determine whether therapeutic benefits
endure.
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FIGURE 1.
Summary of the Study Schedule.
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FIGURE 2.
Flow of Participants through the Study.
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TABLE 1

Psychiatric Consultation Letter’s Recommendations to Treating Physicians

• Schedule appointments with patients on a regular basis, instead of “as needed” appointments

• Perform brief physical examinations focusing on the area of discomfort at each visit

• Avoid unnecessary diagnostic procedures, invasive treatments, and hospitalizations

• Avoid explaining symptoms with statements such as “Your symptoms are all in your head.”

• Elicit discussion pertaining to psychosocial issues (e.g., stressors, availability of social support)
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TABLE 2

Baseline Characteristics of the Participants*

Treatment Group
n = 18

Control
n = 20 p

Age, no. (%)

 <40 years old 15 (83.3) 8 (40.0) 0.0064*

 ≥40 years old 3 (16.7) 12 (60.0)

Female, no. (%) 15 (83.3) 15 (75.0) 0.5292

Male, no. (%) 3 (16.7) 515 (25.0)

Race/ethnicity, no. (%)

 White 11 (61.1) 11 (55.0) 0.7032

 African American 0 0 –

 Asian 2 (11.1) 3 (15.0) 0.7233

 Hispanic 5 (27.8) 6 (30.0) 0.8801

 Other 0 0 –

Married, no. (%) 8 (44.4) 9 (45) 0.9726

Employment status no. (%)

 Full-time employment 6 (40.0) 6 (37.5) 0.8864

 Part-time employment 1 (6.7) 2 (12.5) 0.5830

 Unemployed 8 (53.3) 8 (50.0) 0.8528

Receiving disability, no. (%) 1 (5.6) 2 (10.0) 0.6119

HAM-D.

*
Data are presented as no. (%) unless otherwise indicated.
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TABLE 3

(A) Tabulation for Co-Morbid Disorders

Type of Co-Morbid Disorders Percentage

Multisomatoform 50.00%

Anxiety NOS 36.84%

Somatoform 34.21%

Generalized anxiety 31.58%

Major depression 28.95%

Dysthymia 15.79%

Hypochondriasis 10.53%

Panic disorder 10.53%

Partial depression 10.53%

Major anxiety 10.53%

Minor depression 2.63%

Rule-out anxiety 2.63%

Binge eating 2.63%

(B) Tabulation for Psychotropic Medications

Psychotropic medications name Percentage

Paroxetine 7.89%

Alprazolam 7.89%

Duloxetine 5.26%

Escitalopram 2.63%

Trazodone 2.63%

Lorazepam 2.63%

Fluvoxamine 2.63%

Diazepam 2.63%
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