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ABSTRACT

Mechanisms through which physiotherapy influence musculoskeletal pain include
both the specific ingredient of an intervention as well as contextual factors
inherent to clinical encounters including the therapist, patient and setting. These
contextual factors are often termed “non-specific” or “psychosocial” effects and
are associated with the placebo effect. Although well documented in other areas,
the impact of contextual factors in treatment of low back pain (LBP) is unknown.
In addition, the contributors to the physiotherapy placebo response in LBP have
not been elucidated.

This project investigated the effect of contextual factors in patients with LBP
receiving either active or sham interferential current therapy (IFC). Determinants
of a favorable response to the contextual factors (i.e. placebo response) were also
explored. A sample of 117 chronic LBP participants were randomly assigned into
4 groups: active limited (AL) included the application of active IFC in a limited
therapeutic encounter (i.e. limited patient-practitioner interaction), sham limited
(SL) included sham IFC in a limited therapeutic encounter, active enhanced (AE)
included active IFC in an enhanced therapeutic encounter (i.e. supportive patient-
practitioner relationship, encouragement), and sham enhanced (SE) included sham
IFC in an enhanced therapeutic encounter. Outcomes included pain intensity (PI-
NRS) and muscle pain sensitivity (PPT). Analysis included MANOVA, and

logistic regression. In addition, clinical significance was determined.



Baseline data were similar. There were statistically significant differences
between groups on PPTs and PI-NRS (baseline and after treatment). Mean
differences in PI-NRS were 18.3 mm, 10.0 mm, 31.4 mm, and 22.2 mm, for the
groups AL, SL, AE, and SE respectively. Clinically important effect sizes were
found. Mean differences in PPTs were 1.2 kg, 0.3 kg, 2.0 kg, and 1.7 kg for the
group AL, SL, AE, and SE respectively. Again, clinically important effect sizes
were found. The level of therapeutic alliance and condition chronicity were the

factors associated with the placebo response.

Results highlight the important role of contextual factors in the treatment of
patients with chronic LBP. Enhanced therapeutic relationship was associated with
meaningful clinical improvement. Also, perceived therapeutic alliance was found
associated with placebo response. Factors other than the specific ingredient of a
treatment may have a large role in achieving positive clinical outcomes, and

exploring them is central to physiotherapy practice.
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“The good physician treats the disease; the great physician treats the
person who has the disease”

Sir William Osler



CHAPTER 1
INTRODUCTION, DEFINITION OF TERMS, OBJECTIVES,
HYPOTHESES, LIMITATIONS AND DELIMITATIONS OF THE

RESEARCH

1.1. INTRODUCTION

For a more integrated, effective and client-centered therapy, physiotherapy
demands a comprehensive analysis of all factors that potentially could influence
the clinical efficacy of its treatments. Aside from the correction of physical
impairment, or from the specific ingredient of an intervention, several other
variables may influence clinical outcomes. Mechanisms through which
physiotherapy interventions influence musculoskeletal pain are likely complex
and include contextual factors related to the therapist, patient and setting. These
contextual factors are often termed “non-specific” or “psychosocial” effects.!
Non-specific effects are those not specific to the active ingredient of the particular
treatment used but are associated with the process of its provision and reception.
Non-specific effects are not expected to lead to positive therapeutic outcomes on
the basis of the rationale underlying the specific treatment, but represent the
context in which the intervention is applied. 2

Contextual factors include such things as the clinician’s words, the hospital or
clinical atmosphere and environment, color or appearance of the intervention/pill,
the clinician-patient interaction, the nature of the therapist’s uniform, and the

appearance and sight of the therapeutic equipment among other factors.”* It is



within this treatment environment or therapeutic encounter that the placebo effect
operates. When contextual factors produce a positive effect on clinical outcomes,
this is known as the “placebo effect”. Thus, the terms ‘“contextual effects”, “non-
specific effects”, and “placebo effects” are synonymous and have been used
interchangeably.® The study of the placebo effect is, in essence, the study of the
psychosocial context that surrounds the patient during treatment.> *

Although in clinical practice both effects work together to benefit patients, the
estimation of the placebo effect, or contextual factors that surround a therapy has
not traditionally been a primary focus of investigation. Regulatory requirements
for clinical researchers encourage study designs demonstrating specificity of the
active ingredients of a treatment. > ® In modern medicine, placebo is normally
considered a simple baseline against which evaluation of efficacy of an
intervention occurs. Furthermore, in clinical trials, the placebo effect is judged as
an artefact that interferes with the true effect of the treatment of interest.’
However, objective and measurable physiologic functions such as concentrations

of hormones, heart rate, and cerebral electrical activity 310

as well as subjective
outcomes (e.g. pain)'!''* have been changed after exposure to placebo
interventions. In addition, there is evidence that the placebo effect along with the
active treatment may influence results of clinical trials.> '%1® Thus, placebo has
evolved from its original pejorative connotation in clinical research to a relevant
target of scientific inquiry and a key therapeutic ally. Yet disappointingly, despite

the growing interest in studying its effect, very little is known about how the

placebo or psychosocial context operates when physiotherapy interventions are



applied. More specifically, evidence of the magnitude of this phenomenon and the
predictors of placebo analgesia in chronic pain patients receiving physiotherapy is
still absent. Chronic pain is a major cause of morbidity, with the low back being
one of the most common locations of symptoms.

Chronic low back pain is a highly prevalent problem that represents a challenge
for health care providers, including physical therapists, and society.

An intervention commonly used by physical therapists in the treatment of
individuals with low back pain is interferential therapy (IFC).!” In chronic low
back pain, IFC combined with other interventions was shown to be more effective
than placebo application at 3-month follow-up'®

Understanding how therapeutic context influences clinical outcomes in chronic
pain is relevant. It has been reported that common non-pharmacological
interventions (e.g. transcutaneous electrical nerve stimulation, manual therapy)
used by physiotherapists to treat non-specific chronic low back pain display
similar and modest short-term benefit for these interventions but little long-term
benefit. !> 2% Also, the outcome literature suggests that only a minority of patients
show measurable benefit from any of the treatments commonly given for this

condition.?!

Given that comparable effects have been observed across very
different therapies, this equivalent effect is not likely to be explained by specific
mechanisms inherent to the therapies®>. A novel area showing potential to answer

this question is found in the study of the contextual factors inherent to clinical

encounters.



Thus, this project aimed to evaluate: 1. the impact of the therapeutic context (i.e.
placebo effect) in both active and sham IFC intervention in patients with non-
specific chronic low back pain. Emphasis was focused on determining the
differences in pain perception and muscle pain sensitivity between active IFC
applied using a limited therapeutic context (i.e. limited patient-practitioner
interaction) and active IFC applied using an enhanced therapeutic context (i.e.
supportive patient-practitioner interaction, encouragement). In the same way,
differences in pain perception and muscle pain sensitivity between sham IFC
applied using a limited therapeutic context (i.e. limited interaction) and sham IFC
applied using an enhanced therapeutic context (i.e. supportive patient-practitioner
interaction, positive rapport, encouragement, etc.) were assessed.

2. This project also enabled the researchers to explore predictors of a favourable
response to the contextual factors (placebo) in this study sample. We investigated
a variety of potential predictors including personal (ie. age, gender), psychosocial
(i.e. therapeutic alliance), and condition-related factors (i.e. pain intensity,

disability).



1.2. DESCRIPTION OF CHAPTERS

1.2.1. CHAPTER 2. LITERATURE REVIEW

In this chapter, pertinent information about the intervention used in this project
(interferential current therapy), as well as the clinical condition of interest (non-
specific chronic low back pain) is included.

This chapter also provides a comprehensive examination of the placebo effect
including its concept, mechanisms, neurobiology, magnitude, and predictors. In
addition, special emphasis was put on the role of therapeutic alliance as a
potential contributor to successful treatment. In addition, gaps of knowledge as
well as areas needing additional quality research were identified. Finally, clinical
implications about the therapeutic analgesic potential of the psychosocial context

(i.e. placebo) in physiotherapy practice are presented.

1.2.2. CHAPTER 3. EFFECTIVENESS OF INTERFERENTIAL CURRENT
THERAPY (IFC) IN THE MANAGEMENT OF MUSCULOSKELETAL PAIN:
SYSTEMATIC REVIEW AND META-ANALYSIS

IFC was chosen as the physiotherapy intervention for this project. Because the
effectiveness of IFC as a pain modulator in musculoskeletal pain has been matter
of discussion, we attempted to clarify this issue through a systematic review and
meta-analysis. Full presentation of this article is included in this chapter, this
article has also been published elsewhere (See Fuentes et al., Physical Therapy

2010; 90 (9): 1219-38).



1.2.3. CHAPTER 4. A PRELIMINARY INVESTIGATION INTO THE EFFECTS
OF ACTIVE INTERFERENTIAL CURRENT THERAPY AND PLACEBO ON
PRESSURE PAIN SENSITIVITY: A RANDOMIZED CROSSOVER PLACEBO
CONTROLLED STUDY. A PILOT STUDY

This chapter describes a pilot study conducted under experimental conditions to
determine feasibility of our methodology and measurement techniques. This
investigation was a random crossover placebo controlled study conducted under
laboratory conditions. A mechanical model of pain was applied to a sample of
forty healthy volunteers (female and male) to evaluate and to compare the effects
of active IFC intervention, placebo IFC intervention and a control condition on
muscle pain sensitivity. In this pilot study, the hypoalgesic effects of active and
placebo IFC, and the contributors associated with the placebo response, were
determined. This chapter has been published (See: Fuentes et al., Physiotherapy

2011; 97: 291-301).

1.24. CHAPTER 5. ENHANCED THERAPEUTIC RELATIONSHIP
MODULATES PAIN INTENSITY AND MUSCLE PAIN SENSITIVITY IN
PATIENTS WITH CHRONIC LOW BACK PAIN: A RANDOMIZED DOUBLE-
BLIND CONTROLLED TRIAL

The positive impact of therapeutic contextual factors, particularly the therapeutic
alliance, in medicine and psychology has been well documented; however, very
little is known about how the manipulation of the therapeutic alliance influences

clinical outcomes in physiotherapy. This study provides some insight into this



matter. The impact of this construct (alliance) on pain intensity and muscle pain
sensitivity in chronic low back pain was evaluated in a randomized double-blind
controlled trial. In this chapter, the main findings of this study are presented,
emphasising the magnitude of the observed effects and clinical significance of the

results. Clinical implications for physiotherapy practice are also discussed.

1.2.5. CHAPTER 6. THE CONTRIBUTORS TO THE PHYSIOTHERAPY
PLACEBO RESPONSE IN CHRONIC LOW BACK PAIN

Predictors of the physiotherapy placebo response in chronic low back pain have
not been elucidated. Therefore, this study attempted to clarify the role of diverse
contributors to the placebo response for patients with chronic low back pain
receiving physiotherapy. In this study, diverse potential predictors were
considered, including personal (i.e. gender, age), psychosocial (i.e. therapeutic
alliance, expectancy), and clinical (i.e. pain intensity, disability, chronicity)
variables. Results of this study are displayed in this chapter and implications for

treatment are outlined.

1.2.6. CHAPTER 7. GENERAL DISCUSSION AND CONCLUSIONS
In this chapter, key findings from the studies included in this project are
summarized. Special emphasis is placed on describing the clinical significance of

the results and the contributions/implications for physiotherapy practice.



1.3.

b)

DEFINITION OF TERMS

Contextual effect: those effects related to the diverse psychosocial
elements that surround a patient when a therapeutic treatment is delivered.
Contextual factors include such things as the clinician’s words, the
environment in which the treatment is given, the sight of a therapeutic
apparatus, the clinician-patient interaction, verbal suggestions, and the
“white coat phenomena” among others.!* ' Since the administration of a
placebo is associated with the psychosocial therapeutic context, these two

terms may be used interchangeably.® 1+ 16

Contextual responder: An individual who has a change in a symptom or
condition due to the therapeutic contextual factors (e.g. clinician’s words,
the clinician-patient interaction, verbal suggestions, white coats) that
surround the administration of an inert treatment. Due to the association
between placebo and the psychosocial context, the term placebo responder

and contextual responder may be used interchangeably.

Interferential current therapy (IFC): a common electrotherapeutic

modality used frequently by physiotherapists to treat musculoskeletal

17, 23, 24

pain. IFC may be described as the application of alternating

medium-frequency electrical current (normally 4000 Hz) amplitude

modulated at low frequency (0 to 250 Hz) for therapeutic purposes. 2> 2



d) Non-specific effect: those effects elicited in response to any concomitant
element included in the clinician-patient encounter (e.g. clinician’s words,
color of the pill, clinician-patient relationship, white coats, etc.) that are
applied along with the specific ingredient.”’” Non-specific effects are those
that are not expected based on the physiological rationale underlying the
treatment. These factors represent the context in which the intervention is

applied® * ' Thus, the terms “contextual effect”, “non-specific effect”, and

“placebo effect” are synonymous and may be used interchangeably.?

e) Non- specific low back pain (NSLBP): is described as pain, muscle
tension, or stiffness localized below the costal margin of the back and
above the inferior gluteal folds, with or without radiating leg pain, but
with no clearly identifiable tissue damage or pathology 2. When it persists
for 12 weeks or more, the condition is often defined as non-specific
chronic low back pain®® . NSLBP is a diagnosis of exclusion, as the term
implies that the condition is not attributed to a specific pathology or

disease process.!® 28

f) Placebo analgesia: the occurrence of an analgesic effect in the absence of

an active analgesic agent/ingredient (e.g. drug).”

g) Placebo effect: a beneficial physiological or psychological change

associated with the application of an inert substance, sham procedure or



h)

i)

)

10

treatment known to have no therapeutic effect for the specific condition
being treated, or in response to therapeutic encounters and symbols. 4 30
A placebo effect is a positive therapeutic context effect, with the power to

influence the therapeutic outcome. * 33!

Placebo responder: An individual who responds to an inert substance,
sham procedure or treatment known to be without any therapeutic effect
for the specific condition being treated, or in response to therapeutic

encounters and symbols. 430

Placebo response: a change in a symptom or condition of an individual

27. 30 the application of an inert substance, sham procedure or

caused by
treatment known to be without any therapeutic effect for the specific
condition being treated, or in response to therapeutic encounters and

symbols. 4634

Specific effect: In the application of any treatment, the physiological or
specific effects are those that are believed to influence the underlying
disease or physical impairment as a result of theoretical or biological

rationale.'
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k) Therapeutic alliance (also called the patient-practitioner relationship): is

the working rapport or positive social connection between the patient and

the clinician.’?

OBJECTIVES OF THE STUDY

The specific objectives of this project were:

1.

To determine the magnitude of the therapeutic context (i.e. placebo effect)
during the application of active IFC intervention in patients with chronic
low back pain, comparing the effect of a limited therapeutic context (i.e.
limited interaction) and an enhanced therapeutic context (i.e. supportive
patient-practitioner relationship, encouragement) on pain intensity and
muscle pain sensitivity.

To determine the magnitude of the therapeutic context (i.e. placebo effect)
during the application of sham IFC intervention in patients with chronic
low back pain, comparing the effect of a limited therapeutic context (i.e.
limited interaction) and an enhanced therapeutic context (i.e. supportive
patient-practitioner relationship, encouragement) on pain intensity and
muscle pain sensitivity.

To quantify the extent to which the enhanced therapeutic context modifies
pain intensity and muscle pain sensitivity in the active IFC and sham IFC

intervention groups.
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4. To explore the determinants associated with a favorable response to the

contextual factors (i.e. placebo response) in patients with chronic low back

pain.

RESEARCH HYPOTHESES

The following hypotheses were investigated in this study:

Active IFC, applied in an enhanced therapeutic context, will statistically
and to a clinically important extent reduce pain intensity scores in patients
with chronic low back pain, when compared to active IFC applied in a
limited therapeutic context.

Active IFC, applied in an enhanced therapeutic context, will statistically
and to a clinically important extent decrease muscle pain sensitivity in
patients with chronic low back pain, when compared to active IFC applied
in a limited therapeutic context.

Sham IFC, applied in an enhanced therapeutic context, will statistically
and to a clinically important extent reduce pain intensity score in patients
with chronic low back pain, when compared to sham IFC applied in a
limited therapeutic context.

Sham IFC, applied in an enhanced therapeutic context, will statistically
and to a clinically important extent decrease muscle pain sensitivity in
patients with chronic low back pain, when compared to sham IFC applied

in a limited therapeutic context.
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5. Active IFC and Sham IFC, applied in an enhanced therapeutic context,
will statistically and to a clinically important extent decrease muscle pain
sensitivity in patients with chronic low back pain when compared to
baseline scores.

6. Positive therapeutic alliance, high expectations of pain relief, moderate
baseline pain intensity, and a moderate level of disability will predict
positive response to the contextual factors (i.e. placebo response) in
patients with chronic low back pain.

7. Sham IFC, applied in an enhanced therapeutic context, will statistically
and to a clinically important extent reduce pain scores in patients with
chronic low back pain to the same extent as active IFC applied in a limited

therapeutic context.

1.6. LIMITATIONS OF THE STUDY

This study was limited by:

a) The ability of the researcher to apply the same procedure to every subject. The

possible confounders to be controlled were:

1) IFC electrode placement: the reference for placement
electrodes was the same for every subject (lumbar area).

ii) Measurement bias was controlled by the use of a valid and
reliable test instrument (algometer) and questionnaires. In

addition, the evaluator had expertise in the use of the
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V)

V)

Vi)

vii)

14

algometer. He has been responsible for algometric
measurements in two previous projects. Therefore, consistent
measurements were achieved during the experimental
procedure.

The algometer and the area of application was the same for all
subjects (landmarking was used to allow easy recognition of
the point of the algometer application).

The algometer was calibrated every week for the duration of
the experimental procedure in order to ensure that the force rate
being applied was consistent (1 k/cm?/seg).

The same evaluator was blinded for the assessment of all
subjects.

The instructions were the same for every subject and were
based on a videotaped script.

Clinicians used in this study were trained in methods of
patient-therapist interactions to ensure they were able to create
the two different therapeutic contexts. Clinicians were
instructed in advance on the scripts for their interactions with
the active and sham groups by means of a training manual and

by role-playing with simulated patients.

b) The ability to generalize the results because of the use of a convenience

sample.

¢) This research was applicable only in the following conditions:
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1) Under the same conditions and procedures performed in this study.
i1) Only for the area over the erector spinae muscle in patients with

non-specific chronic low back pain.

1.7.  DELIMITATIONS OF THE STUDY

This study was delimited to:
Subjects between 18 and 60 years old, having non-specific chronic low

back pain.
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CHAPTER 2

LITERATURE REVIEW

2.1. NON-SPECIFIC LOW BACK PAIN

Non-specific low back pain (NSLBP) is described as pain, muscle tension, or
stiffness localized below the costal margin of the back and above the inferior
gluteal folds, with or without leg pain (sciatica).! When it persists for 12 weeks or
more, the condition is defined as chronic low back pain.? NSLBP is a diagnosis of
exclusion; the term implies that the condition is not attributed to a specific
pathology or disease process. > * NSLBP is a highly prevalent problem that
represents a challenge for health care providers and society. For example, in
developed countries, more than 90 percent of adults will experience this condition
at some stage of their lives.* > In addition, each year, 15 to 45 percent of adults
suffer low back pain, ® and frequent recurrence has been reported up to two years
later. 7> ® Disability and work absence associated with chronic low back pain
involves millions of dollars worldwide due to the impact on productivity,
compensation payments, treatment costs, and resource utilization.> ° The
economic burden associated with chronic NSLBP is considerable for patients,
health systems and society. However, the impact of NSLBP is not only economic
and societal; it also implies an important level of human suffering seriously

affecting the quality of life for some patients.'°
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Common non-pharmacological interventions used by physiotherapists to treat
chronic NSLBP include acupuncture, massage, thermotherapy, manipulation, laser
therapy, and electroanalgesia (e.g. transcutaneous electrical nerve stimulation or
interferential therapy). The results of recent systematic reviews and meta-analyses
have shown similar and modest short-term benefit for these interventions when
treating chronic low back pain, but little long-term benefit.* !!

Given that comparable effects have been observed across very different therapies
(e.g. IFC, manual therapy, exercise, and massage therapy), this comparable effect
is not likely to be explained by specific mechanisms inherent to the therapies.
Potentially the modest yet nearly equivalent effects could be due to common
factors (i.e. patients’ expectancies and beliefs, patient-therapist relationship)
across the different therapeutic contexts, as opposed to a specific mechanism.'? In
addition, it is also possible that the limited results demonstrated by these
treatments are because the applications of these interventions during clinical trials
did not encourage the non-specific or contextual factors associated with treatment
delivery required to enhance clinical outcomes. However, these explanatory

hypotheses are merely speculative and certainly need to be confirmed through

future research.

2.2. INTERFERENTIAL CURRENT THERAPY

Interferential current therapy (IFC) is a common electrotherapeutic modality

regularly used by physiotherapists to treat musculoskeletal pain '*!°. IFC may be
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described as the application of alternating medium-frequency electrical current
(normally 4000 Hz) amplitude modulated at low frequency (0 to 250 Hz) for

therapeutic purposes ' 17

A claimed advantage of IFC over low-frequency
currents (i.e. Transcutaneous Electrical Nerve Stimulation- TENS) is its capacity
to diminish the impedance offered by the skin and subcutaneous tissue '°. Thus,

by diminishing the skin resistance, the discomfort normally incurred by traditional

low-frequency currents is reduced. !’

2.3. IFC AS ISOLATED INTERVENTION IN CHRONIC LOW BACK
PAIN

In clinical settings, IFC is regularly applied as a co-intervention along with other
therapeutic alternatives such as exercise, manual therapy, and ultrasound '8,
However, it is evident that under this scenario, the effect of IFC may be
confounded by the other therapeutic interventions. Results of a recent systematic
review and meta-analysis of IFC on musculoskeletal pain '® revealed that only two
studies have been conducted to determine the clinical analgesic effectiveness of
IFC as a single therapeutic modality on chronic LBP. ' ?° However, these two
studies contrasted the effect of IFC versus other therapies such as massage and
lumbar traction® or versus different IFC stimulation parameters. !° Therefore, no
placebo or control condition was included. Consequently, the results and
conclusions emerging from these studies about the analgesic effectiveness of IFC

are questionable.
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Thus, the question of whether IFC as an isolated technique has a positive effect on
pain reduction in chronic LBP still remains. To produce a satisfactory answer to
this question, a control or placebo group must be necessarily incorporated into

future study designs.

2.4. PLACEBO: HISTORICAL AND CONCEPTUAL BACKGROUND

The placebo effect has been defined as beneficial physiological or psychological
changes associated with the application of an inert substance, sham procedure or
treatment known to have no therapeutic effect for the specific condition being
treated, or in response to therapeutic encounters and symbols.?! Placebo analgesia
is defined as the occurrence of an analgesic effect in the absence of the active
analgesic agent/ingredient (e.g. drug).?> Placebo analgesia is also defined as a
reduction in perceived pain intensity following a physiologically “inert” treatment
as compared to a no-treatment natural history condition or control group.??> The
placebo effect does not arise because of the inertness of the treatment. Since the
treatment is administered within a context (e.g. clinician’s words, the clinician-
patient relationship, the therapist’s uniform, and/or the appearance of the
therapeutic equipment, etc.), it is the context that likely plays a relevant role.?
Thus, the placebo covers more than an intervention. Rather, it includes complex
phenomena encompassing individual patient and therapist characteristics, features
of the patient-clinician relationship (e.g. beliefs, expectations), and attributes
regarding the setting and environment in which the treatment is carried out.” It

has been postulated that the combined action of these features over the course of
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the treatment can enhance the patient’s health resulting in beneficial effects.?
Indeed, the study of the placebo effect examines the psychosocial context
surrounding the patient and the impact that this context has on the patient’s
experience and the clinical outcomes of the treatment.?*33

Historically, placebos have been associated with inert agents or interventions with
the aim being to please the patient rather than eliciting a therapeutic effect. 3% In
fact, placebo is the first person future indicative of the Latin Placere. Thus, the
word placebo translates to “I will please”.>>37 The view that placebo interventions
only could comfort patients was maintained until the 1950s.

In the second quarter of the 20" century, the discovery of effective drugs and the
introduction of randomized control trials (RCT) as the gold standard for clinical
trials changed perspectives about the placebo.’” In the RCT paradigm, placebo
was included as a mere comparison or a baseline against which to demonstrate the
effectiveness of a drug or intervention. Thus, placebo was considered as an
artefact interfering with the true effect of the treatment of interest or a kind of
“noise” that needed to be subtracted out in the data analysis. 3%  Under this
scenario, placebo responses were given a kind of “second-order physiology that
floats like oil on water on top of the fundamental physiological changes
associated with the active treatment™® (p. 3, emphasis added). This belief has
changed considerably of late, since neurobiological and psychological
mechanisms of the placebo effect have begun to be identified. For example,
subjective outcomes (e.g. pain) 2* 2% *and objectively measurable physiologic

function changes have been observed in response to placebo interventions in



26

different conditions including immune,** endocrine,*' respiratory and

30,42 43,44

cardiovascular systems,31 Parkinson’s disease, and depression.
In addition, neuroimaging studies have revealed two important findings. First, that
placebo-induced analgesia decreases neural activity in pain processing areas of the
brain, and second, that placebo and endogenous opioid peptides share the same
network. ***7 Thus, these data confirm that placebo is more than a response bias,
rather it represents a real phenomenon capable of producing biological effects on
the body and brain.

The conceptualization of a placebo and the rationale behind it has therefore
evolved from being an inert intervention, intended just to please the patient or
being considered a mere clinical baseline in the biomedical model in medicine, to

an overall stimulation of a positive therapeutic intervention with the capability to

exert positive therapeutic effects.

2.5. MECHANISMS OF PLACEBO EFFECT

Substantial evidence suggests that the placebo effect is a complex
psychobiological phenomenon mediated by a variety of psychosocial and
neurobiological factors.?® 28 2% 32,33, 41.48-50 The mechanisms of placebo analgesia
that have generated the majority of research are conditioning, expectations and
learning. Given the complex features of the placebo process, it is unlikely that a
single mechanism is operating. Moreover, it is postulated that conditioning is
complemented by expectancies, making it difficult to disconnect the relative

contributions of each. Thus, these factors are not mutually exclusive and
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commonly operate in combination to elicit the placebo’s analgesic response. In
the same way, when the two processes are combined, the placebo effect is largest
when compared to conditioning alone or expectation alone.?® *3 Placebo responses
are mediated by conditioning when unconscious physiological processes such as
hormone secretion are involved, whereas when conscious processes such as pain

come into play, the placebo responses are mediated by expectations.*!

2.5.1. EXPECTATIONS

The expectation of a therapeutic effect is considered a foundational concept in
placebo analgesia.?®: 3% 33 48 50-52 Expectancies represent a conscious process
associated with observational learning, previous experiences and persuasion 3% 3
Under conditions in which patients have expectations that pain relief will occur
with the application of an intervention, pain reduction may occur as a result of
psychological factors.?2 48: 33

In the same way, it has been shown that expectations can be verbally induced.
Thus, the inclusion of convincing verbal instructions about the analgesic
efficacy/effectiveness of a particular treatment can contribute to positive
expectations influencing treatment outcomes. *!- 33

In physiotherapy, experimental evidence suggests that positive expectancies of
pain relief are a major contributor to successful electroanalgesia treatment. 7 8
Also, the patient’s expectations seem to be important in predicting outcomes in

patients with low back pain receiving physiotherapy and cognitive-behavioural

treatments. > ® Hence, the informational context of telling subjects that a
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normally applied physiotherapy therapeutic intervention (e.g. ultrasound,
electrotherapy or laser) is intended to diminish pain might activate appropriate
expectancies of pain relief.

Based on the link between the opioid sensitive pain modulating network and the
cortex and limbic system, it is plausible that emotional conditions and
expectations could positively reduce pain perception under placebo interventions.
This has been demonstrated where the administration of a placebo, in combination
with the verbal suggestion that the placebo is a painkiller (i.e. verbal context), was
able to reduce pain by both opioid and non-opioid mechanisms.** Moreover,
recent brain-imaging evidence has shown that placebo-induced expectations of
analgesia increased activity in the prefrontal cortex in anticipation of pain and
decreased the brain’s response to painful stimulation.*

Similarly, various authors,? 52 6163 have highlighted the role of expectations in
the modulation of pain. For example, in post-operative pain following oral surgery
62.63 and thoracic surgery,®' authors applied active drugs through covert infusions
by computer-controlled machines (without a nurse or doctor in the room) instead
of using an open injection. Since patients were unaware that an analgesic
treatment was carried out, expectations of pain reduction were eliminated. When
compared to open injection (expectations remained intact), the hidden one was
significantly less effective. Thus, the analgesic dose of painkillers required to
reduce the pain by 50% was much higher for hidden infusions than for open ones.
! In the same way, a hidden injection of 6-8 mg of morphine was found to have

the same effect to an open injection of saline solution (placebo) in full view of the
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patient. > 6> This evidence confirms that expectations of pain relief are a crucial
factor in pain modulation, and emphasizes the role of the psychosocial component
of a therapy (i.e. placebo). This also raises an interesting question regarding how
the role of enhanced expectations can affect clinical outcomes in both active and

sham physiotherapy interventions.

2.5.2. CONDITIONING

Some lines of evidence suggest that a placebo response is partly explained by
classical Pavlovian unconscious conditioning based on learning and repeated
association.*> % When an unconditioned stimulus (e.g. interferential therapy or
active agent inside a pill) is delivered along with conditioned stimuli (i.e. context;
the clinical setting, words, the white coat, or impressive looking equipment), this
can lead to a conditioned response (i.e. analgesia). The pairing of one or more of
these associated conditioned stimuli with previous successful therapeutic
experiences is believed to play an important role in pain relief.*>- 5 5 66 Thuys,
with prior experience or associations with an effective analgesic therapy, the
application of a subsequent placebo that physically resembles the initial active
component may create positive analgesic effects. These contextual factors,
representing the conditioned stimuli, are capable of producing analgesic responses
when the active agent is absent. This hypothesis has been confirmed by some
studies. For example, Voudouris et al.1985, 1989 ©”- % in a series of investigations
applied a protocol in which conditioning was achieved by pairing a placebo

analgesic cream with a painful stimulus that was secretly reduced with respect to a
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baseline condition to make the subjects believe that the cream was indeed
effective. The subjects in the conditioned group (placebo cream) showed a larger
pain relieving effect than the unconditioned group. In addition, in crossover
studies, patients who received the active ingredient first (e.g. analgesic) reported a
stronger effect than those who received the placebo first. 7! These studies
revealed that when a placebo drug was given as a second treatment, it was more
effective as an analgesic when it followed a more potent analgesic. This evidence
suggests that a previous experience with an analgesic drug may enhance the

analgesic effectiveness of a subsequent placebo via a conditioning process.

2.5.3. OBSERVATIONAL LEARNING

There are indications that prior positive experience plays a key role in maximizing
both behavioral and neurophysiological placebo responses.”> In addition, it has
been reported that placebo analgesia is stronger when pre-conditioning with
effective analgesic treatments is performed. > Taken together these reports
suggest that the placebo response is a learning phenomenon. Recent literature?
has also investigated the effect of observation on the placebo response. In this
study, substantial placebo effects occurred without actual first-hand experience.
Subjects were able to experience placebo responses following observation of
another subject undergoing a beneficial treatment.

More interesting, the magnitude of the effect was similar between subjects who

directly experienced the benefit through conditioning to those who just observed
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the benefit.?® It was suggested that this observational learning could convey
information that was crucial to build up expectation of benefits.”

These behavioral observations highlight the fact that contextual cues and the
therapeutic context around the delivery of the treatment are relevant for the
induction of positive expectations and placebo effects. In addition, these findings
show that placebo analgesia is finely tuned by social observation and suggest that

different forms of learning take part in the placebo phenomenon.?

2.6. NEUROBIOLOGY OF THE PLACEBO EFFECT

Extensive research has been performed to elucidate the underlying mechanisms
behind placebo analgesia®"" 7. Today it is acknowledged that placebo analgesia is
mediated by both endogenous opioid and non-opioid mechanisms (e.g. serotonin).
This evidence comes from several studies based on neuropharmacological
approaches using an opioid antagonist (naloxone) ** 7® 77 In these studies,
placebo-induced reductions of experimental and clinical pain were reversed by
naloxone. A second study model that complements this line of research using
naloxone is based on investigations of the endogenous peptide cholecystokinen
(CCK). CCK is released along with endogenous opioids competing with their
analgesic effects (i.e. inhibitor of endogenous opioid). Proglumide is a
nonselective antagonist of CCK receptors. Therefore, the application of
proglumide might augment the placebo analgesia. Studies have shown that the
blockage of CCK enhances the placebo analgesic effect. 2!+ > Thus, placebo

analgesia appears to be the result of a balance between endogenous opioids and
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endogenous CCK.>® The results of a trial in chronic back and leg pain also
confirm the role of opioids in the placebo-induced analgesia phenomenon. In this
study, placebo responders showed a higher concentration of endorphins in the

8 However, other evidence

cerebrospinal fluid than non-placebo responders.’
suggests that the non-opioid system also plays a role in placebo analgesia. For
example, when a placebo is induced by prior conditioning with a non-opioid drug,
the analgesic effect was not reversed by naloxone.*

Although the studies described above present pharmacological confirmation about
the biochemical events associated with placebo analgesia, they do not provide

data about the neural mechanisms or the specific brain regions involved in this

phenomenon. Recent studies using novel technology such as positron emission

tomography (PET) 46 ) 4547

and functional magnetic resonance imaging (fMRI
have allowed the identification of the specific brain regions activated in response
to placebo analgesia. These studies have shown that placebo effects are associated
with a reduction in neural activity in areas known to process symptoms such as
anxiety and pain. Similarly, these reductions are accompanied by increases in
neural circuitry activity in areas involved in emotional regulation.

fMRI and PET imaging studies comparing the effects of placebo and opioid-
induced analgesia have shown that placebo analgesia resembles opioid treatment
and is associated with altered brain activity in pain-sensitive brain regions. *> For
example, Watson et al. 2009 *’ found that a common fronto-cingulate network

(i.e. medial frontal cortex, dorsolateral prefrontal cortex, and anterior mid-

cingulate cortex) was activated in placebo analgesia and placebo conditioning.
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Also, fMRI imaging experiments have shown that reduced pain ratings during
placebo analgesia were paralleled by decreased neural activity in pain processing
areas of the brain such as the thalamus and the anterior insular cortex.*> From
these studies it appears that that the altered pain perception during placebo results
from active inhibition of nociceptive input and not simply from report bias.

In addition, Petrovic et al. 2002 ¢ and Wager et al. 2004 > found that similar
regions of the brain were activated by both a placebo administration and a narcotic
drug. These imaging studies provide direct support that the placebo-induced
analgesia and endogenous opioid peptides share the same network. This opioid
network is associated with a descending pain modulating pathway (i.e. “top-
down” pain regulation) involving the cerebral cortex with the midbrain. Relevant
opioid-mediated structures of this network include the anterior cingulate cortex,
the periaqueductal grey matter, the parabrachial nuclei in the brainstem,
hypothalamus, amygdala, and the dorsal horn at the spinal cord.

In addition, recent evidence has confirmed the involvement of the spinal cord in
placebo analgesia.” Pain-related activity in the ipsilateral dorsal horn to the
painful stimulation was reduced under placebo, suggesting that spinal inhibition
can also play a role in the placebo analgesia mechanisms.

In summary, mechanisms of opioid and placebo analgesia reveal a shared neural
network. Placebo analgesia relies on the up-regulation of the pain-modulating
areas and involves a top-down activation of endogenous analgesic activity via the

descending modulatory system. The level of the afferent nociceptive activity in



34

which this modulation occurs is likely to be the spinal cord, possibly mediated by

the descending pain control system.

2.7. POWERFUL OR POWERLESS? THE MAGNITUDE OF THE
PLACEBO EFFECT

The magnitude of placebo analgesia effects has been under scrutiny. The results of
various meta-analyses have shown different magnitudes of the placebo effect
leading to diametrically opposing positions with regards to the power of the
placebo effect. 2> 3086 In addition, recently some concerns regarding the
susceptibility to bias when interpreting the clinical relevance of this phenomenon
have been raised.®’

In his classic and influential paper entitled “The powerful placebo”, Beecher
1955,%  concluded that the application of placebo intervention was associated
with significant improvement in 35.2 percent of patients with various medical
conditions for which outcome responses were subjective. Because the focus of
medicine at that time was mainly related to the detection of specific treatment
effects instead of the study of the placebo phenomenon, Beecher’s conclusion was
not a topic for further inquiry and was considered as “truth” for decades. Thus, for
many years, placebo effects of treatment were considered to contribute a fixed
fraction (one third) of any treatment’s outcomes. However, recently some authors
have argued, based on several methodological flaws in this original paper, that the
size of the placebo effect reported has been overestimated.’* 8! 8% °0 Therefore, the

commonly held clinical belief about the fixed fraction was erroneous. As an
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example of the methodological flaws in Beecher’s study, the improvement
reported accounted only for subjects who received a placebo intervention and had
positive effects. Moreover, the analysis did not consider the subjects who had
negative outcomes after receiving placebo. Also, the results were based on within-
group analysis and the data lacked any control for the natural history of the
condition and other factors such as the regression to the mean. Thus, these
confounding factors could not be excluded as responsible for the effects reported
by Beecher 80-81- %0

Later in 1983, based on a random sample of 30 published randomized clinical
trials, McDonald and Mazzuca °! estimated the magnitude of the placebo effect.
They reported a mean improvement of 9.9 percent and concluded that the placebo
might have no effect because of results from this large statistical regression (i.e.
regression to the mean). The latter, according to authors, may have accounted for
the observed improvement after placebo treatment.

To answer the question of whether a placebo produces clinically significant
effects, Hrobjartsson and Gotzsche 2001 8 conducted a meta-analysis that became
an important contribution to the debate about the magnitude of the placebo effect.
This meta-analysis included 114 clinical trials, across 40 clinical conditions,
published prior to 1999. The study consisted of trials that included both placebo
and non-treatment conditions. The purpose was to determine whether patients
randomized to placebo under blind conditions had better outcomes when
compared to subjects randomized to no treatment conditions. The authors found

no reliable evidence of clinically relevant placebo effects. No significant effects
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on objective or binary outcomes were found. The authors did state that placebo
had small benefits in continuous subjective outcomes and for the treatment of
pain.

However, the findings and the methodology of the above study have been debated
and challenged by many authors. 2% 8385 8. 92 A" problematic issue of the
Hrobjartsson and Gotzsche meta-analysis relates to the heterogeneity of the
included studies. It has been reported that placebo does not work equivalently
across different conditions. For example, conditions such as anxiety, pain, and
involvement of the autonomic nervous system are associated with a favorable

placebo response.”?

In contrast, chronic degenerative diseases or hyperacute
illnesses (i.e. heart attack) are expected to respond poorly to placebo.”® Thus,
authors % propose that a better approach to determine the effects of placebo would
be to analyze the trials according to their amenability to the placebo effect instead
of considering the heterogeneity of disorders as included in the Hrobjartsson and
Gotzsche meta-analysis.

More importantly, authors have pointed out that the clinical methodology used by
Hrobjartsson and Gotzsche, 20018° was not well designed to detect placebo
effects. Randomized clinical trials are limited for detecting the placebo effect.
Rather, this design is useful for demonstrating that a treatment is specific for a
disorder, and also to estimate the specific treatment effects.’” *> In the standard
disclosure for a randomized clinical trial, patients are told that they will receive

either a real intervention or a placebo treatment. This scenario creates a level of

uncertainty among patients about what they actually received (i.e. active treatment
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or placebo).”*

Thus, under this informational context in which the patient is
unaware of the treatment, or if the placebo is indistinguishable from the treatment,
it is unlikely that associated positive expectations, a factor consistently associated

with placebo analgesia, !> 2% 32 48. 50. 38,95

could be triggered. Accordingly, the
evidence from meta-analyses suggests that when a placebo is included as a mere
control or comparison, in the context of standard disclosure in double-blind
placebo-controlled trials, the magnitude of placebo analgesia is low, as indicated
by an effect size of 0.15-0.27 (Cohen’s d or pooled standardized mean
difference).>-82 An exception to this notion is a recent meta-analysis investigating
the placebo effect in osteoarthritis clinical trials, in which the effect size for the
placebo was d= 0.51 when compared to a control/non treatment group (d= 0.03).
86

To clarify the methodological debate about the magnitude of the placebo effect,
Walpond et al. 2005 ®° reanalyzed the study of Hrobjartsson and Getzsche 2001.%
In this new meta-analysis, the authors analyzed the studies based on the
conditions’ amenability to a placebo treatment. The authors conclude that when a
condition is amenable to placebo effect (e.g. insomnia, pain, depression), the
placebo action was detected (i.e. Cohen d= 0.29 for continuous outcomes). In
addition, when the disorder was amenable to the psychological aspects of a
placebo, no significant differences were found between the active treatment and
placebo treatment. In contrast, when the disorder was not amenable to placebo

action (e.g. anemia, bacterial infection), the specific treatment (active) was

superior to the placebo treatment (d= 0.65). This suggests that a placebo can
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produce comparable effects to that produced by the active treatments, but only in
amenable medical conditions or outcomes.®> On the other hand, when the
magnitude of placebo effect was calculated in studies evaluating the analgesic
effects /mechanisms of placebo analgesia, the results differed from those
calculated in randomized controlled trials. ** 8% 8% For example, Vase et al*
compared 23 clinical trials of pain management included in the meta-analysis of
Hrobjartsson and Goetzsche 2001%° with 14 experimental studies evaluating
placebo analgesia that included a no-treatment condition. The authors concluded
that the mean effect size of the placebo in the clinical trials was 0.15 compared
with 0.95 in the studies evaluating placebo analgesia (P= 0.003). In a reanalysis of
the data originated from Hrobjartsson and Gotzsche 2001,%° the same authors
concluded that the effect size for the experimental placebo mechanisms was d= -
0.56, and the effect size for the analgesic trials not investigating the analgesic
mechanisms (i.e. randomized controlled studies) was d= -0.19.3% Thus, although
the magnitude of the effect was reduced significantly when compared with the
Vase et al?? study, the effect size for the studies of placebo analgesic mechanisms
was still nearly three times greater than the effect size observed in randomized
controlled trials.

In agreement with the previous studies, authors of a new meta-analysis aimed at
understanding the mechanisms of placebo analgesia pooled the effects of studies
during the period of 2002- 2007 ®. The authors found that the magnitude of the
placebo analgesia in these placebo mechanism studies was about five times larger

(d= 1.00) than placebo analgesia in placebo controlled studies (d= 0.15-0.27). In
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studies investigating the mechanisms of placebo analgesia, distinct from the
randomized clinical trials, the experiments are explicitly designed to assess the
existence of the placebo effect and/or elucidate its mechanisms.”* Such studies can
be conducted using both healthy volunteers in experimental conditions and
patients in clinical settings. In mechanistic studies, subjects are deceptively
informed that they will receive a powerful painkiller, or a successful analgesic
intervention, when in fact they are being administered a placebo. Thus, the
uncertainty associated to the randomized clinical trials about being administered a
real treatment is ruled out. In the same way, such expectation-inducing context is
believed to more closely resemble clinical practice than the informational context
provided to patients in randomized clinical trials . %*

In summary, there is a considerable variability and controversy regarding the
magnitude of the placebo effect. The variability may be explained by the
environmental and psychosocial determinants of placebo response/effects (e.g.
conditioning, suggestions, and therapeutic alliance) as well as the conditions being
investigated. Additionally, since the placebo effect is prone to bias (e.g. report
bias, response bias, publication bias) 7 this susceptibility may also account for the
variability in the magnitude presented in the literature. With some degree of
controversy, it seems that placebo could be powerful in situations and medical
conditions where it would be expected to operate. Also, placebo effects appear to
be larger in studies using placebo applications to study the mechanisms of placebo
analgesia compared to placebo applications in clinical trials. However, the

conflicting data related to the power of the placebo effect, and the informational
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context hypothesis, in which a patient could produce greater placebo analgesia
when she/he is deceptively informed compared to being informed that they will

receive either a placebo or active treatment, certainly require further research.

2.8. THERAPEUTIC ALLIANCE

The placebo response is founded on interactions between the clinician, the
treatment process, and the patient.”® Placebo operates whenever patients and
clinicians interact, especially in medical conditions amenable to this effect. Since
these interactions provide meaning and modify patient expectations and beliefs,
they likely play a critical role in placebo effects.?

The therapeutic alliance or the patient-practitioner relationship can be defined as
the working rapport or positive social connection between the patient and the
therapist.”” Among the diverse therapeutic contextual factors, the therapeutic
alliance represents a critical factor that is fundamental to the therapeutic process.
The alliance between patient and therapist has been correlated with treatment
adherence and outcomes in several disciplines including medicine, psychotherapy,
and physical rehabilitation. 31!

The construct of alliance refers to the sense of collaboration, warmth and support
between client and therapist.!%? Three essential components that contribute to this
construct are agreement on treatment goals, agreement on interventions, and the

development of an affective bond between patient and therapist.!’> Therefore, an

optimal therapeutic alliance is achieved when patient and therapist share beliefs
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with regard to the goals of the treatment and view the methods used to achieve
these as efficacious and relevant.'%*

The therapeutic alliance is another significant part of the non-specific effects of
any intervention that can influence the magnitude of treatment outcomes and the
placebo response. This construct occurs in the context of a dynamic, reciprocal,
emergent relationship.'® When achieved in an effective manner, the therapeutic
alliance becomes a source of motivation, encouragement, and reassurance as well
as an opportunity for revision of expectations of both therapist and patient.
Therefore, an effective therapeutic alliance can lead to therapeutic change for the
patient. In this interaction, the care-provider’s attitude is important. For example,

Thomas!®

evaluated the impact of physicians’ positive attitudes on patient
outcomes. He found that physician’s advice to patients was more effective than
the administration of a placebo prescription medication. In addition, a therapeutic
relationship is considered to be an important factor in the management of chronic
conditions.!® Since chronic conditions demand considerable commitment by
patients for implementing treatment regimes, a strong alliance between the care
provider and patient is essential to achieve the patient compliance.

In therapies, including physiotherapy, the therapist and the patient bring to the
therapeutic encounter a series of psychological variables such as cognition,
expectancy, suggestion, communication, personality, and the introduction of trust
and confidence. The interaction of these attributes can activate

psychophysiological responses to generate the placebo effect in patients.?

Physical rehabilitation disciplines, including physiotherapy, typically exhibit high
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levels of patient-clinician interaction. Because of the nature of therapeutic
interventions (e.g. touch, care, attention), physiotherapists have an opportunity to
build quality relationships with their patients. Since the placebo effect is directly
associated with the degree and quality of such interaction, the therapist could be a
major contributor to the placebo response in physiotherapy.'?’

Some mechanisms have been proposed to explain the positive effects of the
therapeutic alliance on treatment outcomes. For example, it has been shown that
better clinician-patient interaction translates into a better treatment adherence.”81%!
More recently, evidence has shed light on the neurobiology of the clinician-patient
relationship and the mechanisms of how appropriate words from the clinician can
induce meaningful changes in neural activity leading to the activation of the
endogenous opioid system, biological changes and improved outcomes.?’- 2% 3346
All of these studies taken together lead to a neurobiological understanding of the
events occurring in the brain during the interaction between therapist and his/her
patient.

Emerging evidence indicates that the degree and quality of the interaction between
clinician and patient is important because it influences not only the magnitude of
the active treatment but also the degree of the placebo effect. 27 41 6163 For
example, it has been shown that when the clinician-patient relationship is absent,
the magnitude of the analgesic response is affected.*! "% Elimination of the
therapeutic alliance negatively influences pain outcomes, possibly due to a

reduced activation of opioid mechanisms in patients in the absence of the doctor

or nurse during the clinical procedure.*’
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To further support the impact of therapeutic alliance on clinical outcomes, authors
of a recent study %’ confirmed that the clinician-patient relationship was the most
potent component of non-specific effects in the management of patients with
irritable bowel syndrome. In this study, the magnitude of the effect for an
augmented interaction (i.e. 45 minutes’ duration including supportive, warm,
active listening behaviors) between the therapist and the patient was not only
statistically but also clinically significant for pain, symptom severity and quality
of life outcomes compared with a limited interaction (i.e. 5 minutes) and the
natural history of the condition (waiting list control). These results indicate that
such factors as warmth, empathy, duration of interaction, and the communication

of positive expectations might indeed significantly affect clinical outcomes.

The therapeutic alliance has been a matter of research in psychotherapy and

medicine for many years. For example, the contribution of this construct to

85, 108, 109 110

therapeutic outcomes, as well as its predictive power has been
determined for psychotherapy interventions. In addition, aspects of the therapeutic
alliance have been under analysis to establish the factors common across domains
of psychotherapy.!'! Examples of common factors implicit to all treatment
scenarios include the therapeutic alliance, therapist and client characteristics. >
109. 112 Evidence from systematic reviews and meta-analyses of effectiveness of
interventions have confirmed that common factors account for approximately 70%

of the variance in positive outcomes of psychotherapy interventions.!” Thus, it

appears that, in psychotherapy, the elements of therapeutic change lie in the
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therapeutic interaction (i.e. non-specific factors) rather than the specific
ingredients of the interventions.'%”

In medicine, a recent body of literature has shed light on the nonspecific effects of
the doctor-patient relationship and communication styles on the outcome of
treatment.' !> In some studies, the patients’ perceived differences in treatment
responsiveness are likely related to the physician’s interpersonal skills rather than
the appropriateness of the treatment technique. For example, patients who felt that
the physician did not care about their welfare held their physician responsible for
a negative outcome in what they perceived was an inadequate treatment.!'* !5 In
contrast, therapeutic alliance has been largely overlooked in physiotherapy
research. Additionally, the meaning of the therapeutic alliance or the therapeutic
encounter has not attracted the attention needed to determine its relevance, or lack
thereof, in the placebo response or its impact on treatment outcomes. Although
therapeutic alliance has been shown to produce therapeutic benefits in some areas
such as medicine and psychotherapy, there is little empirical support for this
notion in physiotherapy. A recent systematic review pointed out that in physical
rehabilitation, a consistent pattern of positive therapeutic alliance correlated with
improved pain, disability and treatment satisfaction.”® However, an estimate of the
magnitude of association is still unknown. In addition, experimental manipulation
of this construct is still needed for physiotherapy interventions in patients with
painful musculoskeletal conditions to confirm a causal effect. Since factors
common across interventions such as therapeutic relationship, expectations, and

personal characteristics of patients are intrinsically related with the placebo
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response, how these factors affect treatment outcomes and facilitate positive

therapeutic change in physiotherapy warrant further study.

2.9. PLACEBO PREDICTORS

Despite some consensus on the physiologic mechanisms underlying the analgesic
placebo effect, there is less agreement on the predictors of the placebo analgesia
response. Analysis of the effectiveness of the placebo effect and placebo analgesia
is enriched when the prognostic value of placebo determinants is taken into
account.''® Moreover, predicting the probability of an individual reacting to
placebo in physiotherapy could have major implications for increasing the design
and efficacy of clinical trials. A challenge is to identify the factors that could
influence the placebo or the therapeutic contextual response in patients suffering
from chronic musculoskeletal pain, especially chronic low back pain.

Although gender differences may contribute to explain the variability in the

7 this issue has often been overlooked when

magnitude of placebo response,
discussing and reporting results. The current evidence about the role of gender as
a contributor to placebo analgesia is represented by only a limited number of
clinical studies.!'® ' For example, no gender differences in placebo analgesia
have been reported in acute clinical pain.!'®!'® It is worth mentioning that no data
exist for the prognostic value of gender on placebo response in chronic painful
conditions. Although a significant placebo effect has been reported among older

2

patients with depression,'?® and Parkinson’s disease,** the role of age as a

contributor to placebo response in musculoskeletal pain is unclear.
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In addition, the predictive role of psychosocial variables (i.e. therapeutic alliance,
expectancy) or clinical presentation (i.e. pain intensity, disability) for placebo
analgesia in chronic low back pain is unknown. While some evidence exists
regarding the importance of some specific attributes, such as expectancies of
recovery as a predictor of clinical outcomes in low back pain patients receiving
physiotherapy 3% 2! little is known about whether or not this factor contributes to
placebo analgesia under the same clinical conditions. Contextual factors such as
therapeutic alliance have been reported as positively associated with treatment
outcome in psychotherapy and medicine. ' ?>12* However, the characteristics of
the patient population and interventions from these disciplines differ from
physiotherapy. Therefore, it is of great importance to determine the role of
therapeutic alliance as a potential predictor of treatment outcome as well as a
predictor of the placebo response in physiotherapy.

Despite some direct associations reported between the baseline level of pain
intensity and the magnitude of the placebo response in osteoarthritis,’ data about
the contribution of this factor as a determinant for the placebo physiotherapy
response in patients with chronic low back pain is still absent. Disability is also a
common feature of chronic low back pain. The extent to which this variable can
influence the placebo response is not well understood. For example, to date no
association has been confirmed between levels of disability and placebo
physiotherapy analgesia in patients with chronic pain. Considering the high

prevalence of disability in patients with chronic low back, it seems important to
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determine whether or not this factor influences the placebo response in patients

receiving physiotherapy interventions.

2.10. THERAPEUTIC CONTEXTUAL FACTORS IN
PHYSIOTHERAPY: CLINICAL IMPLICATIONS

For a more integrated, effective and client-centered approach, physiotherapy
demands a comprehensive analysis of all factors that potentially could influence
its clinical efficacy.!'! This is of utmost importance, especially in clinical
conditions such as chronic low back pain where the effects of specific ingredients
of physiotherapy interventions have been proven to be of limited action.> ' 12
Because it is inherently related to the biomedical model, much of the current
information in physiotherapy deals with the analysis and study of the specific
effects related to different interventions. Although routinely present in clinical
practice, researchers who have attempted to build physiotherapy’s ‘evidence base’
have consistently ignored the potential contribution of the placebo process or the
nonspecific factors in treatment responsiveness. Therefore, information about the
influence of the therapeutic contextual factors (e.g. alliance, expectations) in
treatment outcomes in physiotherapy, and their clinical utility has been seldom
discussed. Addressing the non-specific factors may contribute to obtaining better
outcomes in chronic pain trials.'? Therapies, including physiotherapy, are rich in
cues and rituals involving sensory variables (i.e. visual, auditory, touch).'?®

Examples of visual environmental cues include the nature of the therapist’s

uniform and therapeutic equipment. Similarly, auditory cues are be represented by
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verbal suggestions and the confidence displayed by the clinician. All of these
stimuli may act as powerful symbolic agents in alleviating pain. In addition, these
features build a therapeutic encounter characterized by a strong patient-therapist
alliance or interaction. Not surprisingly, a good therapeutic alliance often results

65 98 and patient satisfaction.!?” Thus, when

in better rehabilitation outcomes,
conducted by enthusiastic therapists, the success rate of the placebo response has
been found to increase by as much as 50%.'%® However, despite its potential as a
placebo mediator, the patient-therapist alliance has been largely overlooked in
physiotherapy placebo research. As with many areas of health, physiotherapy and
particularly the application of electrophysical agents are likely to be prone to the
influence of the placebo effect. On the basis of the influence of the psychosocial
context affecting treatment responsiveness, it is plausible that the use of new,
expensive and technologically impressive equipment such as ultrasound, laser and
electro stimulators along with the use of adequate and persuasive verbal
suggestions during physiotherapy treatments could build an adequate
psychosocial context to trigger certain responses. This may include positive
expectations and motivation for pain relief that could be beyond the physiological
effects of the specific therapeutic interventions. In this regard, although

expectations may modify pain perception, % 3% 33

experimental manipulation of
this construct needs to be incorporated when studying physiotherapy interventions

for musculoskeletal painful conditions to determine its relevance in clinical

outcomes.
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Although the placebo effect has attracted the interest of the scientific and clinical
community, this phenomenon continues to be a relatively unexplored area of
study in physiotherapy. Thus, the effects of therapeutic contextual factors when
delivering physiotherapy treatments have not been fully explored in a quantitative
manner. This is probably more noticeable in popular electroanalgesia modalities
such as IFC, where little is known about how this phenomenon operates. For
example, a literature search of PEDro, MEDLINE, Scopus, and Embase (1966—
2011), found only two ¢ ¥ experimental studies (no clinical study was found)
investigating the direct measurement of the placebo effect of IFC by comparing
placebo IFC with no intervention (e.g. control), instead of using the difference
between the placebo condition and active IFC treatment, to assess the efficacy of
the active treatment of interest. Results from these studies revealed conflicting
results. Roche et al. 2002, ® showed that placebo IFC was able to modulate
experimentally-induced ischemic pain compared to a control condition. In another
study dealing with a mechanically-induced experimental pain, placebo application
was not superior to a control in decreasing muscle pain sensitivity.’® The
discrepancy observed in these results might be explained by differences in
treatment protocol and the type of experimental pain used in both studies. On the
basis of these findings, the impact of therapeutic contextual factors in
physiotherapy remains unclear and further research is needed. Special effort must
be directed at its effects on chronic pain where this issue has not been thoroughly

analyzed nor discussed, but where placebo effects are anticipated.
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Despite compelling evidence about the effects of placebo on treatment
responsiveness in various health disciplines, very little is known about the role of
the placebo effect as a pain modulator in physiotherapy interventions. Of
particular interest is the need to determine the prognostic factors associated with
the placebo effect, especially information regarding the role of expectancies and
the therapeutic alliance in physiotherapy interventions for chronic low back pain,
which has not been not fully assessed. In addition, the association between the
placebo response and patient characteristics such as pain intensity, level of
disability, and gender needs to be determined in patients with chronic low back
pain receiving physiotherapy.

Placebo may well have a real therapeutic effect, with implications in the everyday

clinical setting for physiotherapists.



2.11.

51

REFERENCES

van der Heijden G, Bouter L, Terpstra-Lindeman E. De Effectiviteit van
tractie bij lage rugklachten. De resultaten van een pilot study. Ned T
Fysiotherapie. 1991;101:37-43.

Bigos SJ, United States. Agency for Health Care P, Research. Acute low
back problems in adults. Rockville, Md.: U.S. Dept. of Health and Human
Services, Public Health Service, Agency for Health Care Policy and
Research; 1994.

Machado LAC, Kamper SJ, Herbert RD, Maher CG, McAuley JH.
Analgesic effects of treatments for non-specific low back pain: A meta-
analysis of placebo-controlled randomized trials. Rheumatology.
2009;48(5):520-527.

Sheldon EA, Bird SR, Smugar SS, Tershakovec AM. Correlation of
measures of pain, function, and overall response: Results pooled from two
identical studies of etoricoxib in chronic low back pain. Spine.
2008;33(5):533-538.

Waddell G. The epidemiology of low back pain. In: Waddell G, ed. The
back pain revolution. Edinburgh; New York: Churchill Livingstone;
2004:27-44.

Andersson G. The epidemiology of spinal disorders. In: Frymoyer J, ed.
The Adult spine : principles and practice. Philadelphia: Lippincott-Raven;

1997:93-141.



10.

11.

12.

13.

52

Campello MA, Weiser SR, Nordin M, Hiebert R. Work retention and
nonspecific low back pain. Spine. 2006;31(16):1850-1857.

Carey TS, Garrett JM, Jackman A, Hadler N. Recurrence and care seeking
after acute back pain: Results of a long-term follow-up study. Medical
Care. 1999;37(2):157-164.

Iles RA, Davidson M, Taylor NF. Psychosocial predictors of failure to
return to work in non-chronic non-specific low back pain: A systematic
review. Occupational and Environmental Medicine. 2008;65(8):507-517.
Phillips C, Schopflocher D. The Economics of Chronic Pain. In: Rashiq S,
Schopflocher D, Taenzer P, Jonsson E, eds. Chronic pain : a health policy
perspective. Weinheim: Wiley-Blackwell/Wiley-VCH; 2008:41-50.

Keller A, Hayden J, Bombardier C, Van Tulder M. Effect sizes of non-
surgical treatments of non-specific low-back pain. European Spine
Journal. 2007;16(11):1776-1788.

Frank J, Frank J. The placebo response and the role of expectations in
medical and psychological treatment. In: Frank J, Frank J, eds. Persuasion
and healing; a comparative study of psychotherapy. New York: Schocken
Books; 1993:133-153.

Chipchase LS, Williams MT, Robertson VJ. A national study of the
availability and wuse of electrophysical agents by Australian
physiotherapists. Physiotherapy Theory and Practice. 2009;25(4):279-

296.



14.

15.

16.

17.

18.

19.

20.

53

Lindsay DM, Dearness J, McGinley CC. Electrotherapy usage trends in
private physiotherapy practice in Alberta. Physiotherapy Canada.
1995;47(1):30-34.

Pope GD, Mockett SP, Wright JP. A survey of electrotherapeutic
modalities: Ownership and use in the NHS in England. Physiotherapy.
1995;81(2):82-91.

Low J, Reed A. Chapter 3: Electrical stimulation of nerve and muscle. In:
Low J, Reed A, eds. Electrotherapy Explained. Principles and practice.
Third Ed. ed. Oxford: Buttherworth-Heinemann; 2000:43-140.

Palmer S, Martin D. Chapter 18: Interferential current for pain control. In:
Kitchen S, ed. Electrotherapy evidence-based practice. 11th Ed ed:
Churchill Livingstone; 2002:287-298.

Fuentes C J. Effectiveness of Interferential Current Therapy in the
Management of Musculoskeletal Pain: Systematic Review and Meta-
Analysis Physical Therapy 2010;90(9):1219-1238.

Adedoyin RA, Olaogun MOB, Onipede TO, Ikem IC, Egwu MO, Bisiriyu
LA. Effects of different swing patterns of interferential currents on
patients with low back pain: A single control trial. Fizyoterapi
Rehabilitasyon. Aug 2005;16(2):61-66.

Werners R, Pynsent PB, Bulstrode CJ. Randomized trial comparing
interferential therapy with motorized lumbar traction and massage in the
management of low back pain in a primary care setting. Spine. Aug 1

1999;24(15):1579-1584.



21.

22.

23.

24.

25.

26.

27.

28.

54

Benedetti F, Amanzio M. The neurobiology of placebo analgesia: From
endogenous opioids to cholecystokinin. Progress in Neurobiology. Jun
1997;52(2):109-125.

Vase L, Riley Iii JL, Price DD. A comparison of placebo effects in clinical
analgesic trials versus studies of placebo analgesia. Pain. 2002;99(3):443-
452.

Wilentz J, Engel L. The research and ethical agenda. In: Guess HA, ed.
The science of the placebo toward an interdisciplinary research agenda
London: BMJ Books; 2002:283-285.

Charron J, Rainville P, Marchand S. Direct comparison of placebo effects
on clinical and experimental pain. Clinical Journal of Pain.
2006;22(2):204-211.

Colloca L, Benedetti F. Placebos and painkillers: Is mind as real as
matter? Nature Reviews Neuroscience. 2005;6(7):545-552.

Colloca L, Benedetti F. Placebo analgesia induced by social observational
learning. Pain. 2009;144(1-2):28-34.

Kaptchuk TJ, Kelley JM, Conboy LA, et al. Components of placebo
effect: Randomised controlled trial in patients with irritable bowel
syndrome. BMJ. 2008;336(7651):999-1003.

Montgomery GH, Kirsch I. Classical conditioning and the placebo effect.

Pain. 1997;72(1-2):107-113.



29.

30.

31.

32.

33.

34.

35.

36.

55

Pollo A, Amanzio M, Arslanian A, Casadio C, Maggi G, Benedetti F.
Response expectancies in placebo analgesia and their clinical relevance.
Pain. 2001;93(1):77-84.

Pollo A, Torre E, Lopiano L, et al. Expectation modulates the response to
subthalamic nucleus stimulation in Parkinsonian patients. NeuroReport.
2002;13(11):1383-1386.

Pollo A, Vighetti S, Rainero I, Benedetti F. Placebo analgesia and the
heart. Pain. 2003;102(1-2):125-133.

Price DD, Milling LS, Kirsch I, Duff A, Montgomery GH, Nicholls SS.
An analysis of factors that contribute to the magnitude of placebo
analgesia in an experimental paradigm. Pain. 01 Nov 1999;83(2):147-156.
Vase L, Robinson ME, Verne GN, Price DD. The contributions of
suggestion, desire, and expectation to placebo effects in irritable bowel
syndrome patients: An empirical investigation. Pain. 2003;105(1-2):17-25.
Price DD, Finniss DG, Benedetti F. A comprehensive review of the
placebo effect: Recent advances and current thought. Annual Review of
Psychology 59. 2008:565-590.

Thompson WG. The placebo effect and health : Combining science and
compassionate care. Amherst, N.Y.: Prometheus Books; 2005.

Thompson WG. What is Placebo? In: Thompson WG, ed. The placebo
effect and health : Combining science and compassionate care Ambherst,

N.Y.: Prometheus Books; 2005:17-28.



37.

38.

39.

40.

41.

42.

43.

56

Doherty M, Dieppe P. The "placebo" response in osteoarthritis and its
implications for clinical practice. Osteoarthritis and Cartilage.
2009;17(10):1255-1262.

Kleinman A, Guess H, Wilentz J. Overview. In: Guess HA, ed. The
science of the placebo toward an interdisciplinary research agenda.
London: BMJ Books; 2002:1-32.

Pollo A, Benedetti F. The placebo response: neurobiological and clinical
issues of neurological relevance. Progress in Brain Research 175.
2009:283-294.

Mackenzie JN. Historical Notes from The Production of the So-called
Rose Cold by Means of an Artificial Rose. AUSTRALIAN JOURNAL OF
OTOLARYNGOLOGY. 1997;2(5):503-504.

Benedetti F, Pollo A, Lopiano L, Lanotte M, Vighetti S, Rainero L
Conscious expectation and unconscious conditioning in analgesic, motor,
and hormonal placebo/nocebo responses. Journal of Neuroscience.
2003;23(10):4315-4323.

De la Fuente-Fernandez R, Ruth TJ, Sossi V, Schulzer M, Calne DB,
Stoessl AJ. Expectation and dopamine release: Mechanism of the placebo
effect in Parkinson's disease. Science. 2001;293(5532):1164-1166.
Leuchter AF, Cook IA, Witte EA, Morgan M, Abrams M. Changes in
brain function of depressed subjects during treatment with placebo.

American Journal of Psychiatry. 2002;159(1):122-129.



44.

45.

46.

47.

48.

49.

50.

57

Mayberg HS, Silva JA, Brannan SK, et al. The functional neuroanatomy
of the placebo effect. American Journal of Psychiatry. 2002;159(5):728-
737.

Wager TD, Rilling JK, Smith EE, et al. Placebo-Induced Changes in fMRI
in the Anticipation and Experience of Pain. Science. 20 Feb
2004;303(5661):1162-1167.

Petrovic P, Kalso E, Petersson KM, Ingvar M. Placebo and opioid
analgesia - Imaging a shared neuronal network. Science. 01 Mar
2002;295(5560):1737-1740.

Watson A, El-Deredy W, lannetti GD, et al. Placebo conditioning and
placebo analgesia modulate a common brain network during pain
anticipation and perception. Pain. 2009;145(1-2):24-30.

Amanzio M, Benedetti F. Neuropharmacological dissection of placebo
analgesia: Expectation- activated opioid systems versus conditioning-
activated specific subsystems. Journal of Neuroscience. 01 Jan
1999;19(1):484-494.

Benedetti F. Placebo and endogenous mechanisms of analgesia. Handbook
of experimental pharmacology. 2007(177):393-413.

Crow R, Gage H, Hampson S, Hart J, Kimber A, Thomas H. The role of
expectancies in the placebo effect and their use in the delivery of health
care: a systematic review. Health Technology Assessment (Winchester,

England). 1999;3(3):1-96.



S1.

52.

53.

54.

5S.

56.

57.

58.

58

Frank JD, Frank JB. Persuasion and healing : A comparative study of
psychotherapy. Baltimore: Johns Hopkins University Press; 1991.

Vase L, Robinson ME, Verne GN, Price DD. Increased placebo analgesia
over time in irritable bowel syndrome (IBS) patients is associated with
desire and expectation but not endogenous opioid mechanisms. Pain.
2005;115(3):338-347.

Kirsch, Irving. Response Expectancy as a Determinant of Experience and
Behavior. American Psychologist. November 1985;40(11):1189-1202.
Simmonds MJ. Pain and the placebo in physiotherapy: A benevolent lie?
Physiotherapy. 2000;86(12):631-637.

Price DD, Barrell JJ. Mechanisms of analgesia produced by hypnosis and
placebo suggestions. Progress in brain research. 2000;(122): 255-271)
Koshi EB, Short CA. Placebo theory and its implications for research and
clinical practice: A review of the recent literature. Pain Practice. Mar
2007;7(1):4-20.

Fuentes C J, Armijo-Olivo S, Magee DJ, Gross DP. A preliminary
investigation into the effects of active interferential current therapy and
placebo on pressure pain sensitivity: A random crossover placebo
controlled study. Physiotherapy. 2011;97(4):291-301.

Roche PA, Tan HY, Stanton WR. Modification of induced ischaemic pain
by placebo electrotherapy. Physiotherapy Theory and Practice.

2002;18(3):131-139.



59.

60.

61.

62.

63.

64.

65.

66.

59

Smeets RJEM, Beelen S, Goossens MEJB, Schouten EGW, Knottnerus
JA, Vlaeyen JWS. Treatment expectancy and credibility are associated
with the outcome of both physical and cognitive-behavioral treatment in
chronic low back pain. Clinical Journal of Pain. 2008;24(4):305-315.
Goossens MEJB, Vlaeyen JWS, Hidding A, Kole-Snijders A, Evers
SMAA. Treatment expectancy affects the outcome of cognitive-behavioral
interventions in chronic pain. Clinical Journal of Pain. 2005;21(1):18-26.
Amanzio M, Pollo A, Maggi G, Benedetti F. Response variability to
analgesics: A role for non-specific activation of endogenous opioids. Pain.
2001;90(3):205-215.

Levine JD, Gordon NC. Influence of the method of drug application on
analgesic response. Nature. 1984;312: 755-756.

Levine JD, Gordon NC, Smith R, Fields HL. Analgesic responses to
morphine and placebo in individuals with postoperative pain. Pain.
1981;10(3):379-389.

Peck C, Coleman G. Implications of placebo theory for clinical research
and practice in pain management. Theoretical Medicine. 1991;12(3):247-
270.

Cheing GLY, Cheung KSH. Placebo analgesia: Clinical considerations.
Physiotherapy. 2002;88(12):735-743.

Wickramasekera I. A conditioned response model of the placebo effect:

predictions of the model. In: White L, Tursky B, Schwartz GE, eds.



67.

68.

69.

70.

71.

72.

73.

74.

60

Placebo : theory, research and mechanisms. New York: Guilford Press;
1985:54-65.

Voudouris NJ, Peck CL, Coleman G. Conditioned Placebo Responses.
Journal of Personality and Social Psychology. 1985;48(1):47-53.
Voudouris NJ, Peck CL, Coleman G. Conditioned response models of
placebo phenomena: Further support. Pain. 1989;38(1):109-116.
Batterman RC, Lower WR. Placebo responsiveness--influence of previous
therapy. Current Therapeutic Research - Clinical and Experimental.
1968;10(3):136-143.

Laska E, Sunshine A. Anticipation of analgesia. A placebo effect.
Headache. 1973;13(1):1-11.

Batterman RC, Lower WR. Persistence of responsiveness with placebo
therapy following an effective drug trial. Journal of New Drugs 1966:137-
141.

Colloca L, Tinazzi M, Recchia S, et al. Learning potentiates
neurophysiological and behavioral placebo analgesic responses. Pain.
2008;139(2):306-314.

Colloca L, Benedetti F. How prior experience shapes placebo analgesia.
Pain. 2006;124(1-2):126-133.

Bingel U, Colloca L, Vase L. Mechanisms and clinical implications of the
placebo effect: Is there a potential for the elderly? A mini-review.

Gerontology. 2010;57(4):354-363.



75.

76.

77.

78.

79.

80.

81.

82.

61

Benedetti F, Amanzio M, Maggi G. Potentiation of placebo analgesia by
proglumide [15]. Lancet. 1995;346(8984):1231.

Benedetti F. The opposite effects of the opiate antagonist naloxone and the
cholecystokinin antagonist proglumide on placebo analgesia. Pain. Mar
1996;64(3):535-543.

Levine JD, Gordon NC, Fields HL. The mechanism of placebo analgesia.
Lancet. Sep 23 1978;2(8091):654-657.

Lipman JJ, Miller BE, Mays KS, Miller MN, North WC, Byrne WL. Peak
B endorphin concentration in cerebrospinal fluid: Reduced in chronic pain
patients and increased during the placebo response. Psychopharmacology.
1990;102(1):112-116.

Eippert F, Finsterbusch J, Bingel U, BAUYchel C. Direct evidence for
spinal cord involvement in  Placebo  Analgesia.  Science.
2009;326(5951):404.

Hrobjartsson A, Gotzsche PC. Is the placebo powerless? An analysis of
clinical trials comparing placebo with no treatment. New England Journal
of Medicine. 2001;344(21):1594-1602.

Hrobjartsson A, Gotzsche PC. Is the placebo powerless? Update of a
systematic review with 52 new randomized trials comparing placebo with
no treatment. Journal of Internal Medicine. 2004;256(2):91-100.
Hrobjartsson A, Gotzsche PC. Unsubstantiated claims of large effects of

placebo on pain: Serious errors in meta-analysis of placebo analgesia



83.

84.

85S.

86.

87.

88.

62

mechanism studies. Journal of Clinical Epidemiology. 2006;59(4):336-
338.

Price DD, Riley lii JL, Vase L. Reliable differences in placebo effects
between clinical analgesic trials and studies of placebo analgesia
mechanisms. Pain. 8 2003;104(3):715-716.

Vase L, Petersen GL, Riley Iii JL, Price DD. Factors contributing to large
analgesic effects in placebo mechanism studies conducted between 2002
and 2007. Pain. 2009;145(1-2):36-44.

Wampold BE, Minami T, Tierney SC, Baskin TW, Bhati KS. The placebo
is powerful: Estimating placebo effects in medicine and psychotherapy
from randomized clinical trials. Journal of Clinical Psychology.
2005;61(7):835-854.

Zhang W, Robertson J, Jones AC, Dieppe PA, Doherty M. The placebo
effect and its determinants in osteoarthritis: Meta-analysis of randomised
controlled trials. Annals of the Rheumatic Diseases. 2008;67(12):1716-
1723.

Hrobjartsson A, Kaptchuk TJ, Miller FG. Placebo effect studies are
susceptible to response bias and to other types of biases. Journal of
Clinical Epidemiology. 2011;64(11):1223-1229.

Beecher HK. The powerful placebo. Journal of the American Medical

Association. 1955;159(17):1602-1606.



89.

90.

91.

92.

93.

9.

9s.

96.

97.

63

Spiegel D, Kraemer H, Carlson RW, et al. Is the placebo powerless? [1]
(multiple letters). New England Journal of Medicine. 2001;345(17):1276-
1279.

Kienle GS, Kiene H. The powerful placebo effect: Fact or fiction? Journal
of Clinical Epidemiology. 1997;50(12):1311-1318.

McDonald CJ, Mazzuca SA, McCabe Jr GP. How much of the placebo
‘effect’ 1s really statistical regression? Statistics in Medicine.
1983;2(4):417-427.

Miller FG, Rosenstein DL. Response to Commentary. Journal of Clinical
Epidemiology. 2006;59(4):339.

Papakostas YG, Daras MD. Placebos, placebo effect, and the response to
the healing situation: The evolution of a concept. Epilepsia.
2001;42(12):1614-1625.

Miller FG, Rosenstein DL. The nature and power of the placebo effect.
Journal of Clinical Epidemiology. 2006;59(4):331-335.

Fields H, Price D. Toward a neurobiology of placebo analgesia. In:
Harrington A, ed. The placebo effect : an interdisciplinary exploration.
Cambridge, Mass.; London: Harvard University Press; 1999:93-116.

Oh VM. The placebo effect: can we use it better? BMJ (Clinical research
ed.). 1994;309(6947):69-70.

Joyce AS, Ogrodniczuk JS, Piper WE, McCallum M. The alliance as
mediator of expectancy effects in short-term individual therapy. Journal of

Consulting and Clinical Psychology. 2003;71(4):672-679.



98.

99.

100.

101.

102.

103.

104.

64

Hall AM, Ferreira PH, Maher CG, Latimer J, Ferreira ML. The influence
of the therapist-patient relationship on treatment outcome in physical
rehabilitation: A systematic review. Physical Therapy. 2010;90(8):1099-
1110.

Lee YY, Lin JL. The effects of trust in physician on self-efficacy,
adherence and diabetes outcomes. Social Science and Medicine.
2009;68(6):1060-1068.

Loeb KL, Pratt EM, Walsh BT, et al. Therapeutic alliance and treatment
adherence in two interventions for bulimia nervosa: A study of process
and outcome. Journal of Consulting and Clinical Psychology.
2005;73(6):1097-1106.

Schonberger M, Humle F, Zeeman P, Teasdale TW. Working alliance and
patient compliance in brain injury rehabilitation and their relation to
psychosocial outcome. Neuropsychological Rehabilitation.
2006;16(3):298-314.

Greenson RR. The technique and practice of psychoanalysis. New York:
International Universities Press; 1967.

Bordin ES. The generalizability of the psychoanalytic concept of the
working alliance. Psychotherapy: Theory, Research & Practice
1979;16(3):252-260.

Ardito RB, Rabellino D. Therapeutic alliance and outcome of
psychotherapy: historical excursus, measurements, and prospects for

research. Frontiers in Psychology. 2011;2-270



105.

106.

107.

108.

109.

110.

111.

65

Kaplan SH, Greenfield S, Ware Jr JE. Assessing the effects of physician-
patient interactions on the outcomes of chronic disease. Medical Care.
1989;27(3 Suppl):S110-127.

Thomas KB. General practice consultations: is there any point in being
positive?  British  Medical  Journal (Clinical  research ed.).
1987;294(6581):1200-1202.

Simmonds MJ, Kumar S. Pain and the placebo in rehabilitation using
TENS and laser. Disability and Rehabilitation. 1994;16(1):13-20.

Horvath AO, Symonds BD. Relation Between Working Alliance and
Outcome in Psychotherapy: A Meta-Analysis. Journal of Counseling
Psychology. 1991;38(2):139-149.

Wampold BE. The great psychotherapy debate models, methods, and

findings.2001;http://www.netlibrary.com/urlapi.asp?action=summary&v=

1&bookid=60442.

Blatt SJ, Quinlan DM, Zuroff DC, Pilkonis PA. Interpersonal factors in
brief treatment of depression: Further analyses of the National Institute of
Mental Health Treatment of Depression Collaborative Research Program.
Journal of Consulting and Clinical Psychology. 1996;64(1):162-171.

Miciak M, Gross DP, Joyce A. A review of the psychotherapeutic
'‘common factors' model and its application in physical therapy: The need
to consider general effects in physical therapy practice. Scandinavian

Journal of Caring Sciences. 2011;26(2):394-403.



112.

113.

114.

115.

116.

117.

118.

119.

66

Lambert M. Implications of outcome research for psychotherapy
integration In: Norcross JC, Goldfried MR, eds. Handbook of
psychotherapy integration. New York: Basic Book; 1992:94-129.

Main CJ, Buchbinder R, Porcheret M, Foster N. Addressing patient beliefs
and expectations in the consultation. Best Practice and Research: Clinical
Rheumatology. 2010;24(2):219-225.

Beckman HB, Markakis KM, Suchman AL, Frankel RM. The doctor-
patient relationship and malpractice. Lessons from plaintiff depositions.
Archives of Internal Medicine. 1994;154(12):1365-1370.

Jamison R. Nonspecific treatment effects in pain medicine. IASP Pain
Clinical Update. 2011;19(2).

Fregni F, Imamura M, Chien HF, et al. Challenges and recommendations
for placebo controls in randomized trials in physical and rehabilitation
medicine: A report of the international placebo symposium working
group. American Journal of Physical Medicine and Rehabilitation.
2010;89(2):160-172.

Klosterhalfen S, Enck P. Neurophysiology and psychobiology of the
placebo response. Current Opinion in Psychiatry. 2008;21(2):189-195.
Averbuch M, Katzper M. Gender and the placebo analgesic effect in acute
pain. Clinical Pharmacology and Therapeutics. 2001;70(3):287-291.

Gear RW, Miaskowski C, Gordon NC, Paul SM, Heller PH, Levine JD.

The kappa opioid nalbuphine produces gender- and dose-dependent



120.

121.

122.

123.

124.

125.

67

analgesia and antianalgesia in patients with postoperative pain. Pain.
1999;83(2):339-345.

Walsh T, Seidman SN, Sysko R, Gould M. Placebo response in studies of
major depression: Variable, substantial, and growing. Journal of the
American Medical Association. 2002;287(14):1840-1847.

Kalauokalani D, Cherkin DC, Sherman KIJ, Koepsell TD, Deyo RA.
Lessons from a trial of acupuncture and massage for low back pain:
Patient expectations and treatment effects. Spine. 2001;26(13):1418-1424.

Barber JP, Connolly MB, Crits-Christoph P, Gladis L, Siqueland L.
Alliance predicts patients' outcome beyond in-treatment change in
symptoms. Journal of Consulting and Clinical Psychology.
2000;68(6):1027-1032.

Street Jr RL, Gordon H, Haidet P. Physicians' communication and
perceptions of patients: Is it how they look, how they talk, or is it just the
doctor? Social Science and Medicine. 2007;65(3):586-598.

Verheul W, Sanders A, Bensing J, Miami Special Issue: Aach Conference
MUSA. The effects of physicians' affect-oriented communication style and
raising expectations on analogue patients' anxiety, affect and expectancies.
Patient Education and Counseling. 2010;80(3):300-306.

Artus M, van der Windt DA, Jordan KP, Hay EM. Low back pain
symptoms show a similar pattern of improvement following a wide range
of primary care treatments: A systematic review of randomized clinical

trials. Rheumatology. 2010;49(12):2346-2356.



126.

127.

128.

68

Benedetti F, Czajkowski S, Kitt C, Srefanek M, Sternberg E.
Recommendations for research to further elucidate the nature of placebo
effect. In: Guess HA, ed. The science of the placebo: Toward an
interdisciplinary research agenda. London: BMJ Books; 2002:286-292.
Beattie PF, Nelson RM. Preserving the quality of the patient-therapist
relationship: An important consideration for value-centered physical
therapy care. Journal of Orthopaedic and Sports Physical Therapy.
2008;38(2):34-35.

Benson H, McCallie DP, Jr. Angina pectoris and the placebo effect. The

New England Journal of Medicine. 1979;300(25):1424-1429.



CHAPTER 3

EFFECTIVENESS OF INTERFERENTIAL CURRENT THERAPY IN
THE MANAGEMENT OF MUSCULOSKELETAL PAIN: SYSTEMATIC

REVIEW AND META-ANALYSIS

Background. Interferential current (IFC) is a common electrotherapeutic
modality used to treat pain. Although IFC is widely used, the available

information regarding its clinical efficacy is debatable.

Purpose. The aim of this systematic review and meta-analysis was to analyze the
available information regarding the efficacy of IFC in the management of

musculoskeletal pain.

Data Sources. Randomized controlled trials were obtained through a
computerized search of bibliographic databases (ie, CINAHL, Cochrane Library,
EMBASE, MEDLINE, PEDro, Scopus, and Web of Science) from 1950 to

February 8, 2010.

Data Extraction. Two independent reviewers screened the abstracts found in the
databases. Methodological quality was assessed using a compilation of items
included in different scales related to rehabilitation research. The mean difference,
with 95% confidence interval, was used to quantify the pooled effect. A chi-

square test for heterogeneity was performed.
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Data Synthesis. A total of 2,235 articles were found. Twenty studies fulfilled the
inclusion criteria. Seven articles assessed the use of IFC on joint pain; 9 articles
evaluated the use of IFC on muscle pain; 3 articles evaluated its use on soft tissue
shoulder pain; and 1 article examined its use on postoperative pain. Three of the
20 studies were considered to be of high methodological quality, 14 studies were
considered to be of moderate methodological quality,

and 3 studies were considered to be of poor methodological quality. Fourteen
studies were included in the meta-analysis. Conclusion. Interferential current as a
supplement to another intervention seems to be more effective for reducing pain
than a control treatment at discharge and more effective than a placebo treatment
at the 3-month follow-up. However, it is unknown whether the analgesic effect of
IFC is superior to that of the concomitant interventions. Interferential current
alone was not significantly better than placebo or other therapy at discharge or
follow-up. Results must be considered with caution due to the low number of
studies that used IFC alone. In addition, the heterogeneity across studies and
methodological limitations prevent conclusive statements regarding analgesic

efficacy
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3.1. INTRODUCTION

Successful management of musculoskeletal pain is a major challenge in clinical
practice. One of the electrotherapeutic techniques used for treating
musculoskeletal pain is interferential current therapy (IFC). The results of
questionnaire surveys in England,! Canada 2 and Australia > % have shown that
IFC is widely used by diverse clinicians throughout the world.

IFC is the application of alternating medium-frequency current (4000 Hz)

).5—7

amplitude modulated at low frequency (0 to 250 Hz A claimed advantage of

IFC over low-frequency currents is its capacity to diminish the impedance offered
by the skin. ® Another advantage speculated for IFC is its ability to generate an
amplitude modulated frequency (AMF) parameter, which is a low frequency

6, 8-10

current generated deep within the treatment area. Several theoretical

I increased

physiological mechanisms such as the ‘“gate control” theory,
circulation, descending pain suppression, block of nerve conduction and placebo
have been proposed in the literature to support the analgesic effects of IFC. >3 12

Despite its widespread use, the information about IFC is limited. A review of the
literature reveals incomplete and controversial documentation regarding the
scientific support of IFC in the management of musculoskeletal pain. For
example, a systematic review about the use of electrotherapy for neck disorders '
excluded the analysis of IFC. Moreover, much of the IFC information is not

written in English '% %22 and most papers appear to be based on case reports, 2
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clinical studies not including a randomization process,?® ?’ letters to the editor 2

8, 12, 38, 39

2 clinical notes,?® or experimental settings,?!” descriptive studies, or

d 40, 41

experience in the fiel instead of methodologically qualified studies.

Thus, the objective of this systematic review and meta- analysis was to determine
the analgesic effectiveness of IFC when compared with control, placebo or other
treatment modalities for decreasing pain in patients with musculoskeletal painful

conditions.

3.2. METHODS

3.2.1. SEARCH STRATEGY

Relevant studies of IFC in musculoskeletal pain management from 1950 to
February 8 2010 , were obtained through an extensive computerized search of the
following bibliographic databases: MEDLINE (1950 through week 4 2010),
Embase (1988 through week 5 2010 2), CINAHL( 1970 through February 08 th
2010), Scopus (1970 through February 08th 2010), Cochrane Library (1991
through first quarter 2010), ISI Web of Science (1970 through February 08th
2010), PEDro Physiotherapy Evidence Database (1970 through February 08th
2010). The key words “interferential”, “interferential therapy”, “interferential

2

current”, “musculoskeletal pain”, “electrotherapy”, “electroanalgesia”, “muscle

2 (X3 2 3

pain”, “low back pain”, “shoulder pain”, “hip pain”, “knee pain”, “neck pain”,

“osteoarthritis pain”, and “joint pain” were used in the search, including
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combinations of these words. For details regarding the search terms and
combinations see eAppendix 1 (available at ptjournal.apta.org). The literature
search procedure was complemented by manually searching the bibliographies of

the identified papers for key authors and journals.

3.2.2. STUDY SELECTION AND INCLUSION/EXCLUSION CRITERIA

Studies meeting the following criteria were considered for inclusion: (1)
randomized controlled trials (RCTs) from journal publications in the English
language (because the clinical application of IFC is often based on its coadjutant
effect, studies in which IFC was used as a co-intervention also were included);
(2) studies of male and female humans between 18 and 80 years of age; (3) studies
of subjects clinically diagnosed with a painful musculoskeletal condition such as
muscle (e.g. low back pain, neck pain), soft tissue (tendinosis/tendinitis), or joint
disorders (e.g. osteoarthritis); (4) regarding the type of interventions, all
randomized comparisons of isolated or coadjutant IFC applications versus
placebo, control, another physical therapy or another type of intervention; and (5)
studies in which the outcome of interest was pain, as measured by the use of the
visual analogue scale (VAS) or numerical pain rating scale (NRS). Exclusion
criteria for this study were: (1) studies based on animal data, (2) studies published
in languages other than English, and (3) studies including subjects that were
healthy in experimental settings.
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3.2.3. DATA EXTRACTION AND QUALITY ASSESSMENT

Two independent reviewers screened the abstracts of the publications found in
the databases. The reviewers analyzed all papers initially selected by the abstract
or title for the inclusion and exclusion criteria. Each criterion was graded on a
yes/no basis. In case of discrepancies between reviewers regarding whether a
particular paper met a criterion, the rating compared and the criterion forms were
discussed until a consensus was reached.

A critical appraisal was conducted to determine the methodological quality of the
final selected studies. We used 7 scales (i.e. Delphi List, PEDro, Maastricht,
Maastricht- Amsterdam List, Bizzini, van Tulder and Jadad) commonly used in
the physical therapy field to evaluate the methodological quality of the included
studies, compiled in a set of 39 items.** These items are grouped into 5
categories: patient selection, blinding, intervention, outcomes, and statistics.
Based on a recent systematic review,*> no one scale effectively determines the
overall methodological quality of individual studies. For this reason, we used all
of them in a compiled fashion.

The articles were evaluated using the critical appraisal sheet (eAppendix 2;
available at ptjournal.apta.org). For each item listed on the critical appraisal sheet,
a score of 1 was given when the item was included in the article, and a score of 0
was given when the item was not included or the information provided for the

authors was not sufficient to make a clear statement.
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In cases where the study did not consider a particular item, the item was marked
as not applicable on the critical appraisal sheet. The scoring for each study was
calculated dividing the number of items included by the number of applicable
items. Finally, each study was graded as low, moderate or high methodological
quality based on how many items from the critical appraisal were met. The cut-off
was determined as follows; 0- 0.40 low methodological quality, 0.41- 0.70,
moderate methodological quality, and 0.71- 1.0 high methodological quality. This
criterion was determined a priori to the quality assessment. Similar criteria for
cut-off have been used in correlational studies to determine reference values for
quality of association/agreement. 43 44

The critical appraisal was independently completed by the two reviewers, and the
results were compared. At this stage, the ICC was calculated using SPSS 17* in

order to determine the agreement between the reviewers for article grading. Any

discrepancies were settled through discussion.

3.2.4. DATA SYNTHESIS AND ANALYSIS

Studies investigating similar outcomes and interventions and those providing clear
quantitative data were grouped, evaluated for heterogeneity and pooled, if
possible. When combining outcome data was not possible, narrative, descriptive
and qualitative summaries were completed. In the present study, a meta-analysis
was performed to quantify the pooled effect of IFC alone or as an adjunct

treatment when compared with placebo, control group or comparison intervention.
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Because the pooled effect was based on the results of the VAS or NRS, the mean
difference was used to quantify the pooled effect. Revman 5.0 Softwaref was
used to summarize the effects (i.e. pooled mean differences) and construct the
forest plots for all comparisons. For this analysis the 95% confidence interval was
used. A test for heterogeneity was performed using a Chi-square test (p<0.10).%
In the presence of clinical heterogeneity in the study population or intervention,
the DerSimonian and Laird Random Effects Model of Pooling was used based on
the assumption of the presence of inter-study variability to provide more
conservative estimate of the true effect*> 46, If there was relative homogeneity, a

fixed-effects model was used to pool data. °

3.3. RESULTS

A total of 2,235 articles were found in the database search. Of these, 154 were
selected as potential studies of interest based on abstract review (Fig. 1). After full
article review, only 20 studies were deemed to fulfill the initial selection criteria.
4766 The kappa agreement between the reviewers in selecting articles after

applying the inclusion and exclusion criteria was perfect at & = 1.0.
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2,231 articles identified through
database search (CINAHL,
Cochrane Library, EMBASE,
MEDLINE, PEDro, Scopus,

Web of Science)

4 articles identified through manual search

= P 2,081 articles excluded on the
2,235 articles screened e il basis of the title and abstract
>
v
77 articles excluded:
154 full-text articles . )
assessed for eligibility .| 23 Notclinical studies
(57 repeated): > 24 Descriptive studies
97 finally selected 10 Not written in English
2 No pain outcome included
5 Not a randomized trial
3 No full text available
2 Did not truly assess IFC
h 4 1 Animal data
20 studies included in the
qualitative synthesis

Knee osteoarthritis pain

Low back pain
Fibromyalgia/myofascial pain
Jaw pain

Frozen shoulder pain
Bicipital tendinitis pain

v

h 4

14 studies included in the
quantitative synthesis
(meta-analysis)

VLS

Figure 1. Study screening process. IFC= interferential current therapy.

Seventy-seven studies were rejected after applying the inclusion and exclusion
criteria. The primary reasons for exclusion from the study were :(1) the use of

subjects who were healthy in an experimental setting 3137 782 (2) descriptive

studies in the form of case reports, dissertations, clinical notes, !% 23-25 30, 38-41. 69,
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8396 (3) studies not published in the English language, ' 14?2 (4) the absence of
pain outcomes °7'%, (5) randomized trial not used 26 27> 106108 (6) the use of a
current different than IFC,'°> "0 (7) use of animal data:''' and (8) the
unavailability of the full text of the article.!'>!'* At the end of the critical
appraisal stage, there was an agreement of k = 0.83 between the two raters. This
ICC value is considered as “excellent” agreement according to the approach

described by McDowell.!!3

3.3.1. CHARACTERISTICS OF THE STUDIES

All 20 studies reviewed in detail were RCTs that examined the pain reducing
effectiveness of IFC. These studies analyzed the effects of IFC for several
diagnoses considered to be either acute or chronic painful conditions. Only 6
articles (30 %) 4334 56.57.61.63 examined the clinical analgesic effectiveness of IFC
as a single therapeutic modality. The rest of the articles included the application

of IFC as a co-intervention along with other therapeutic alternatives such as

47, 49, 53, 58-60, 62, 64, 65 58

exercise, shortwave diathermy,’" 3 hot packs,> ® ice,
myofascial release,” Neuromuscular Electrical Stimulation,’” Infrared radiation ,

1 and ultrasound . °% %% 2 Details of the studies’ characteristics are shown in

Table 1.
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3.3.2. METHODOLOGICAL QUALITY OF THE STUDIES

The results of the critical appraisal for the selected studies are presented in Table
2. Three out 20 studies were considered of high methodological quality, 14 studies
were considered to be of moderate quality, and 3 studies were considered to be of
poor quality. Even though the quality of most of the studies was rated as
acceptable (17 studies were rated as being of moderate or high quality), there are
some points regarding quality that need to be highlighted. Study flaws regarding
patient selection were mainly related to description and appropriateness of the
randomization procedure and concealment of allocation, with only 9 and 5 of the
studies meeting these criteria, respectively. Items related to blinding were not
achieved by the majority of the studies. Only 3 of the studies used a double-
blinded design.

Testing subjects’ adherence to intervention or having adequate adherence was
another issue that was not accomplished by many studies (only 8 and 6 studies
respectively). Furthermore, adverse effects were only reported by 3 of the studies
and none of the studies provided details of the follow up period.

Despite the fact that the adequate handling of dropouts is considered an important
method used to prevent bias in data analysis, only 11 of the analyzed studies
included information regarding the rate of withdrawals/dropouts. The outcome
measures were not described well in terms of validity, reliability, or

responsiveness.

“Reprinted from Fuentes JP, Armijo-Olivo S, Magee DJ, Gross DP. Effectiveness of Interferential Current Therapy in the
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Regarding statistical issues, it was uncertain if sample size was adequate in 15 of
the studies. Intention to treat analysis was used only in 11 of the studies. Finally, it
also was unclear whether extraneous factors such as equipment calibration or
medications during the duration of the study could affect the treatment
responsiveness for IFC. For example, only 2 studies (10%) reported that the IFC

equipment was calibrated at the time or during the study procedure.
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3.3.3. IFC AND TYPE OF PAIN MANAGEMENT
The effect of IFC has been predominantly studied in patients with chronic painful

conditions (16 of 20 trials examined).These included knee osteoarthritis, 47> 4% 3!

525459 chronic low back pain, ** 95 soft tissue shoulder pain,’ ® ¢ fibromyalgia
50 chronic jaw pain °!, myofascial syndrome pain *°. In contrast, the analysis of

IFC in acute pain included just 4 articles; 3 of them related to acute low back pain

and 1 in postoperative knee pain.

3.3.4. META-ANALYSIS RESULTS

Fourteen studies were included in the meta-analysis (Fig. 1) 47 49-36. 60.61.63-66 \yith
an overall sample size of 1,114 patients. Six studies were excluded for the
following reasons: information regarding data variability (i.e. mean and SD) was
not present,’® 3 the unit of variability included was different than the standard

deviation (i.e. interquartile range, median),>’- 62

the comparison included in the
trial was not relevant for the study’s purpose,*® and the interventions included in

the trial were too heterogeneous 3l (i.e. IFC, Infrared, shortwave diathermy, and 2

drugs (Sodium Hyaluronate and hylan G-F 20).

The 14 selected studies were chosen since they provided complete information on
the outcomes evaluated and homogeneity regarding outcome measures. Of these

studies, 4°* 6 61-63 addressed the analgesic effect of IFC alone and 10 47-4%50-52.53.

55. 60, 64-66 eyaluated the effect of IFC applied as adjunct in a multimodal treatment

“Reprinted from Fuentes JP, Armijo-Olivo S, Magee DJ, Gross DP. Effectiveness of Interferential Current Therapy in the
Management of Musculoskeletal Pain: Systematic Review and Meta-Analysis Physical therapy 2010; 90 (9):1219-1238.
With permission of the American Physical Therapy Association. This material is copyrighted, and any further reproduction
requires written permission from APTA”



88

3 53, 54, 66

protocol. In addition, of these 14 studies, compared the effectiveness of

6 47,50, 54, 61, 64, 65

IFC with a control group, investigated IFC against placebo, and 7

49, 51-33, 55,56, 60. 63 compared IFC with another intervention such as manual therapy

or exercise.

3.3.5. COMPARISON 1: IFC ALONE VERSUS PLACEBO GROUP ON PAIN
INTENSITY AT DISCHARGE

5% 61 were included in this comparison. One study >* measured

Two studies
outcomes at discharge after 4 weeks of therapy and the other study measured
outcomes after 1 week of therapy.®! One trial®* studied the effect of IFC on knee
osteoarthritis, and the other trial studied the effect of IFC on temporomandibular
joint pain.®! One study was rated of moderate methodological quality>* and the
other study was rated of poor quality.! In this comparison both studies had
opposite results regarding the effectiveness of IFC when compared with placebo
group (Fig. 2). The pooled mean difference (MD) obtained for this analysis was

1.17 (95% CI =1.70 to 4.05). These results indicate that IFC alone was not

significantly better than placebo at discharge.
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IFC Al Placeb
Study or ki i Mean Difference Mean Difference
Subgroup Mean | SD | Total | Mean | SD | Total | Weight | IV, Random, 95% CI IV, Random, 95% CI
Defrin et al,** 2005 | 2.1 0.5 12 05 |07 9 51.4% 2.60 (2.06, 3.14) |

Taylor et al,®! 1987 | 1.75 | 1.96 20 2.08 | 1.53 20 48.6% | -0.33(-1.42, 0.76)

Total (95% CI) 32 29 100.0% 1.17 (—1.70, 4.05)

1 1 l ]
Heterogeneity: tau?=4.10, x*=22.33, di=1 (P<.00001), 1?=96% |-10 _'5 (') 5 10
Test for overall effect: z=0.80 (P=.42) Favors Placebo Favors IFC

Figure 2. Forest plot comparison: interferential current therapy (IFC) alone versus
placebo treatment on pain intensity at 1 week and 4 weeks (data presented as change
scores). IV=inverse variance, 95% CI=95% confidence interval.

3.3.6. COMPARISON 2: IFC ALONE VERSUS COMPARISON GROUP ON
PAIN INTENSITY AT DISCHARGE

5. 63 were included in this comparison. One study®® measured

Two studies,
outcomes at discharge after 2-3-weeks of treatment and the study measured
outcomes after 8 weeks.’® One trial studied the effect of IFC on acute low back
pain, *%and the other trial studied the effect of IFC on chronic

low back pain®. Both studies were of moderate methodological quality. In this
comparison, both studies agreed that IFC was not significantly better than manual
therapy or traction and massage (Fig. 3). The pooled MD obtained for this
analysis was -0.16 (95% CI =0.62 to 0.31). These results indicate that IFC alone

was not significantly better than any of the comparisons at discharge from

therapy.
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Heterogeneity: tau?=0.00, x*=0.64, df=1 (P=.42), 1’=0%

Test for overall effect: z=0.66 (P=.51)

IFC Alone Comparison
P Mean Difference Mean Difference
Study or Subgroup | Mean | SD | Total | Mean | SD | Total | Weight | IV, Random 95% CI IV, Random, 95% CI
Hurley et all,so 2004 213 | 249 65 1.99 | 25 63 29.1% 0.14 (-0.72, 1.00)
Werners et al,®* 1999 | 0.42 | 1.35 50 0.7 1.49 51 70.9% | —0.28 (—0.83,0.27)
Total (95% CI) 115 114 100.0% | —0.16 (—0.62, 0.31)

Il l

J

-10

Favors Comparison

T T T

-5 0 5

1
10

Favors IFC

Figure 3. Forest plot comparison: interferential current therapy (IFC) alone versus
comparison treatment on pain intensity at 3 week and 8 weeks (data presented as change

scores). IV=inverse variance, 95% CI=95% confidence interval.

3.3.7. COMPARISON 3: IFC AS A SUPPLEMENT TO ANOTHER TREATMENT

VS. CONTROL GROUP ON PAIN INTENSITY AT DISCHARGE

Three studies

week discharge perio
trial >* studied the effect of IFC on knee osteoarthritis, another trial studied the

effect of IFC >3 on frozen shoulder, and the third trial studied the effect of IFC on

acute LBP.%°

methodological quality
In this comparison, the three studies tended to significantly favor the IFC applied
as a co-intervention when compared with the control group (Fig. 4). The pooled
MD obtained for this analysis was 2.45 (95% CI = 1.69 to 3.22). Thus, IFC
applied as a co-intervention was over 2 points better on VAS in reducing pain

intensity when compared with a control group in these conditions.
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IFC Therapy as
Supplement Control Grou
BB P Mean Difference IV,

Study or Subgroup | Mean | SD | Total | Mean | SD | Total | Weight Random, 95% CI Mean Difference IV, Random, 95% CI

Cheing et al,** 2008 3.02 | 194 23 0.08 | 2.13 24 23.0% 2.94(1.78,4.10) A

Defrin et al,** 2005 21 0.5 12 =0.7 | 0.7 8 38.9% 2.80(2.24, 3.36) B

Lau et al,%¢ 2008 2.2 1.65 55 0.4 (1.5 55 38.1% 1.80(1.21, 2.39) 5

Total (95% ClI) 90 87 100.0% 2.45(1.69, 3.22) .

Heterogeneity: tau?=0.31; x2=6.76, df=2 (P=.03), 1*=70% I t t } |
-10 -5 0 5 10

Test for overall effect: z=6.28 (P<.00001) Favors Control Favors IFC

Figure 4. Forest plot comparison: interferential current therapy (IFC) as a supplemental
treatment versus control treatment on pain intensity at 1 day and 4 weeks (data presented
as change scores). [V=inverse variance, 95% CI=95% confidence interval.

3.3.8. COMPARISON 4: IFC AS A SUPPLEMENT TO ANOTHER TREATMENT

VS. PLACEBO ON PAIN INTENSITY AT DISCHARGE

47, 50, 54, 64, 65

Five studies were included in this comparison. Different times of

discharge were used in the studies ranging from 2 weeks % % to 4 weeks.*” 5034

Mean difference to pool the data was used. In addition, 95% CI and the random

47, 50, 54

effect model were chosen. In this comparison, 3 studies of moderate

quality tended to significantly favor the IFC as a co-intervention when compared

% of moderate methodological quality tended to

with placebo. One study,
significantly favor the placebo group. One study, of moderate quality, did not
favor either IFC as a co-intervention or placebo (Fig. 5 upper part).%" ® The
pooled MD obtained for this analysis was 1.60 (95% CI = -0.13 to 3.34). This
finding indicates that although IFC as a co-intervention was statistically

significantly better than placebo at decreasing pain intensity at discharge in

conditions such as osteoarthritis, chronic low back pain, or fibromyalgia, IFC
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tended to reduce pain in these conditions when compared with a placebo
condition In addition,, the heterogeneity among studies was 1>°96% which is
considered substantial according to Cochrane group guidelines **. Therefore, these
results should be interpreted with caution. In this comparison, two studies %% 6
provided follow-up data (3 months). Thus, an analysis at three months follow-up
was performed (Fig. 5 lower part). The pooled MD obtained for this analysis was
1.85 (95% CI= 1.47 to 2.23). The two studies significantly favored IFC when

compared with the placebo. This indicates that IFC as a co-intervention was

better than placebo at decreasing pain intensity at 3 month follow up.

IFC Therapy as
Supplement Placebo
Mean Difference Mean Difference
Study or Subgroup Mean ‘ sD | Total Mean { sD ‘ Total | Welght | IV, Random, 95% Cl IV, Random, 95% CI
3.1.1 Pain at discharge (1 week, 2 weeks, 4 weeks)
Zambito et al,* 2007 1.9 0.78 35 2.6 1 35 21.5% | -0.70(-1.12, -0.28) *
Zambito et al,% 2006 1.8 1.27 45 1:7 1.65 30 21.0% 0.10 (—0.60, 0.80) -
Adedoyin et al,"7 2002 6.87 1.2 15 4.5 2.79 15 18.6% 2.37(0.83,3.91) _—
Defrin et al,>* 2005 21 0.5 12 -05 | 07 9 21.3% 2.60 (2.06, 3.14) -
Almeida et al,*® 2003 4.2 2 9 0 1.82 8 17.6% 4.20 (2.38, 6.02) —_——
Subtotal (95% CI) 116 97 100.0% 1.60 (—0.13,3.34) .
Heterogeneity: tau’=3.59, x*=112.03, di=4 (P<.00001), I*=96%
Test for overall effect: z=1.81 (P=.07)
3.1.2 Pain up to 3-month follow-up
Zambito et al,5 2007 38 11 35 2 0.71 35 76.1% 1.80(1.37,2.23) .
Zambito et al,®* 2006 3.2 1.64 45 1.2 1.7 30 23.9% 2.00(1.23,2.77) --
Subtotal (95% CI) 80 65 100.0% 1.85(1.47,2.23) .
I I 1 ]

o = _1 (P= 2 I T T 1
Heterogeneity: tau’=0.00, x*=0.02, df=1 (P=.66), I*=0% 10 5 0 5 10
Test for overall effect: 7=9.57 (P<.00001) Favors Placebo Favors IFC

Figure 5. Forest plot comparison: interferential current therapy (IFC) as a supplemental
treatment versus placebo treatment on pain intensity at 1-week, 2-week, 4-week, and 3-
month follow-ups (data presented as change scores). [V=inverse variance, 95% CI=95%
confidence interval.
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3.3.9. COMPARISON 5: IFC AS A SUPPLEMENT TO ANOTHER TREATMENT

VS. COMPARISON ON PAIN INTENSITY AT DISCHARGE

49, 52, 53, 55, 60

Five studies were included in this comparison (Fig. 6). Different

times of discharge were used ranging from 1 day 3 to 4 weeks* 3 ¢ to 2

49, 52

months. Two studies evaluated the effectiveness of IFC as a co-intervention

for knee osteoarthritis, 2 studies evaluated the effectiveness of IFC as a co-

53, 60

intervention for shoulder pain, and one study evaluated the effectiveness of

IFC as a co-intervention for myofascial pain. %

One study >° compared IFC plus hot packs, active range of motion, and
myofascial release with 5 different treatment modalities; thus, different analyses
were run in order to determine the effect of IFC as a co-intervention when
compared to all of these modalities (sensitivity analysis). We used the MD to pool
the data. In addition, 95% CI and the random effect model were chosen.

In this comparison, no clear trend favoring either IFC as a co-intervention or the
comparison treatments was observed for any of the analyses performed (Fig. 6).
The pooled MD obtained for the various analyses was 0.55 (95% CI= -0.33. to
1.44). The mean difference indicated that IFC as a co-intervention was no better
than other conventional treatments such as exercise, transcutaneous electrical

nerve stimulation or ultrasound plus hot packs at decreasing pain intensity at

discharge.
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IFC as Supplement Comparison
Study or PP P Mean Difference IV,
Subgroup Mean | 5D | Total | Mean | SD | Total | Weight Random, 95% CI Mean Difference IV, Random, 95% Cl
Adedoyin et al® 5.07 [1.39 16 474 [1.14 15 20.1% 0.33 (-0.56, 1.22) _L_
2005
Burch et al,*? 2008 279 (1.32 53 232 [1.54 53 23.1% 0.47 (-0.08, 1.02) m
Cheing et al,** 3.17 | 194 23 3.04 | 1.97 24 18.0% 0.13 (-0.99, 1.25) _
2008
Hou et i:llf”S 2002 3.34 | 1.14 9 0.77 (1.8 21 18.5% 2.57 (1.50, 3.64) -
(B1)
Taskaynatan et al,® | 0.8 |1.49 | 21 14 |1.59| 26 20.2% | -0.60 (—1.48, 0.28) -
2007
Total (95% CI) 122 139 [ 100.0% |  0.55(-0.33,1.44) r
. 1 Il 1 |
Heterogeneity: tau?=0.80, y’=20.86, df=4 (P=.0003), I’=81% I T T 1 1
-10 -5 0 5 10
Test for overall effect: 7=1.22 (P=.22) Favors Comparison Favors IFC

Figure 6. Forest plot comparison: interferential current therapy (IFC) as a supplemental
treatment versus comparison treatment on pain intensity at 1day, 2 weeks, 4 weeks, and 2
months (data presented as change scores). [V=inverse variance, 95% CI=95% confidence
interval. B1= hot pack + active range of motion.

3.4. DISCUSSION

3.4.1. ANALYSIS OF THE ANALGESIC EFFECT OF IFC ALONE

The results of this meta-analysis indicate that IFC applied alone as a treatment for
musculoskeletal pain is not significantly better than placebo or comparison
therapy (ie, manual therapy, traction, massage) at discharge from physical
therapy. However, few included studies (27%) looked at the clinical analgesic
effectiveness of IFC as a single therapeutic modality and most did not focus on a
specific musculoskeletal disorder. We also observed differences in length of

treatment (i.e. 1, 2, 3, and 8 weeks) as well as type of pain (i.e. acute or chronic),
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indicating no consensus on optimal treatment parameters, which potentially

contributed to the non-significance of the results.

3.4.2. ANALYSIS OF THE ANALGESIC EFFECT OF IFC AS PART OF A
MULTIMODAL PROTOCOL (COINTERVENTIONS)

An important factor in this meta-analysis was the inclusion and analysis of studies
including the application of IFC as a co-intervention in a multimodal treatment
protocol. This decision was clinically sound because IFC is mainly used as an
adjunct treatment. The results of this study indicate that IFC as a cointervention is
significantly better than control and placebo for reducing chronic musculoskeletal
pain at discharge and at 3 months posttreatment respectively. The pooled effect
for IFC as a cointervention versus control was 2.45 in VAS [95% Cl= 1.69 to
3.22]. According to some authors, this change is considered a clinically
meaningful effect for acute painful conditions.!'%!"” However, in chronic pain, a
more stringent criterion seems to operate because a relative pain reduction of 50%
or at least 3 cm on a VAS has been recommended for detecting a clinically
successful pain reduction.!?% 12!

In addition, when IFC as a cointervention was compared with placebo at
discharge, there was no statistically significant difference between the groups. At
3-month follow up, IFC as a co-intervention obtained a better effect on the VAS,

although less pronounced than when compared with a control group (pooled effect

=1.85, 95% Cl= 1.47 to 2.23). Thus, it seems that although IFC applied as a co-
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intervention may have a modest analgesic effect, the magnitude of the effect is not
large enough to be considered clinically relevant when compared with placebo or
comparison interventions.

Because this is the first meta-analysis looking at the analgesic effects of IFC,
direct comparisons cannot be made. In a previous study, Johnson and

Martinson'%?

concluded that transcutaneous electrical nerve stimulation, used
mainly as an isolated intervention, provided significant pain relief when compared
to placebo in a variety of chronic musculoskeletal conditions. Although
methodological differences are present between both meta-analyses, some
similarities such as the final sample sizes included, the focus on chronic

musculoskeletal conditions, and the clinical heterogeneity makes the comparison

between these two meta-analyses worth considering.

Some factors regarding IFC treatment may have accounted for the modest effect
size observed. For example, although the stimulation of small diameter fibers
have been demonstrated to produce a more positive effect for chronic pain when
compared to the stimulation of large diameter fibers (Ap), > the included studies,
regardless of the type of pain, used stimulation parameters that were mainly
related to the stimulation of AP fibers and the pain gate mechanism. '! 47-50: 52. 53,
3658, 61. 62 Although the stimulation of large diameter fibers is acknowledged to

produce a fast onset of analgesia, an important shortcoming is its short lasting

analgesic effect.!”>!2> Thus, it is plausible that in chronic pain, which was the
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dominant condition in this review, the effectiveness of IFC under these
stimulation parameters may have been attenuated, resulting in a small effect in
reported pain reduction. Further research needs to be conducted to evaluate the
effect of noxious stimulation (e.g. small diameter fibers) on IFC effectiveness

especially in chronic pain.

Additionally, IFC has not been applied using a consistent treatment protocol. For
example, similar AMF settings (= 80 Hz) were considered for treating either acute
36,57 or chronic conditions.*” 3% 33 33 64 65 Moreover, under the same condition
(e.g. osteoarthritis), the authors inconsistently applied fixed AMF frequencies (i.e.
80 Hz) *° or sweep AMF frequencies (i.e. 1-150 Hz, 30 -60 Hz, 0-100 Hz).>% 3+
Although experimental evidence has challenged the role of AMF as the main

analgesic component of IFC, 36 37-85. 126

inconsistency in the use of this parameter
in clinical settings requires consideration. Based on the current evidence,
recommendations for optimal dosage when using IFC are not clear. It seems,
however, that clinical evidence supports the fact that AMF should not be the most
important parameter for clinical decision-making. This fact has been corroborated
by recent experimental evidence as well.3° Instead, the use of a sensory level of
intensity appears to be a consistent and effective factor for the majority of studies.
Although some variations in the number of treatments and the treatment time

exist, it seems that 10-20 minutes of application for 2 to 4 weeks with a total of 12

sessions is the most common treatment protocol for IFC.#7-1: 33. 5459, 60, 62, 64, 65
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In this systematic review, 16 out of 20 studies evaluated the role of IFC in chronic
rather than acute pain. Based on this fact, it seems that IFC has been applied more
in the management of chronic painful conditions. This creates the need for
additional studies evaluating the analgesic effect of IFC in acute painful
conditions. Interestingly, and apparently in contrast to current clinical practice in
which IFC is mostly used for short term pain relief, this meta-analysis provided

information regarding potential positive long term benefits from IFC.%* 6

3.4.3. ADVERSE EFFECTS

An important safety feature when applying electrotherapy modalities is the report
of adverse effects. Although IFC is considered a safe modality, its application has
been associated with local adverse effects such as blisters, burns, bruising and

52, 56, 60

swelling.'?"- 128 Interestingly, only 3 studies included reports of adverse

effects as a result of IFC treatment. Two studies ®

reported no complications,
while one study®? reported the presence of muscle soreness in one subject.

Reporting adverse effects must be included as a mandatory aspect not only for the

safety of patients, but also for the professional integrity of therapists.

3.4.4. METHODOLOGICAL ELEMENTS AFFECTING OBSERVED EFFECT
Even though the quality of the trials appraised was generally moderate, there are
some methodological biases common to these studies that could have an impact

on results. Selection bias could have existed since only 9 trials reported
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appropriate randomization and only 5 trials reported concealment of allocation.
Another potentially important bias was the lack of blinding, especially of the
patients (9 studies) and assessors (11 studies). The outcome for this meta-analysis
was pain which is a subjective outcome and dependent on the subject’s report.
Trials without appropriate randomization, concealment of allocation, and blinding
tend to report an inaccurate treatment effect compared to trials that include these
features, 129 130 131
Other potential biases that could potentially have affected observed effects were
the lack of an appropriate sample size (only 5 of the trials reported adequate
sample size) and the inappropriate handling of withdraws and drop outs (only 11
trials used intention to treat analysis). Reporting clinical significance of results
has become a relevant issue to demonstrate effectiveness of an intervention.
Clinical significance provides the clinician with adequate information regarding
the clinical impact of an intervention because it can identify when a meaningful
change is produced.'®? Despite this message, the report of clinically meaningful
changes in the present study was largely neglected with only 3 studies including
this component.>® 3762

The present study used a compilation of items from all of the scales used in the
physical therapy literature. Although some of the scales used in physical therapy
(i.e. PEDro, Jadad) have been validated in some way, our recent analysis of health

scales used to evaluate methodological quality determined that none of these

scales are adequate for use alone.** Therefore, it was decided that all of these
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scales would be used to assess methodological quality and we used a compilation
of items to provide a comprehensive and sensitive evaluation of the quality of
individual trials. = However, further research investigating methodological

predictors for determining trial quality in physical therapy are needed.

3.4.5. SUMMARY OF EVIDENCE

As an isolated treatment, IFC was not significantly better than placebo or other
interventions. Conversely, when included in a multimodal treatment plan. IFC
displayed a pain relieving effect (VAS reduction of over 2 points) when compared

to control condition.

3.4.6. STRENGTHS

This meta-analysis is the first systematic investigation regarding the pain reducing
effectiveness of IFC on musculoskeletal pain. A comprehensive search was made
for all the published research in this area over a wide range of years (1950-2010).
In addition, authors were contacted in an attempt to have complete and relevant
information about the selected studies. The 20 RCT articles included in this
review covered a broad spectrum of acute and chronic musculoskeletal conditions.
IFC was analyzed as isolated intervention as well as part of a multimodal
treatment plan. In addition, the study provided multiple analyses, including the
comparison between IFC and placebo, between IFC and control, and IFC

contrasted to different types of interventions.
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3.4.7. LIMITATIONS

Outcome level

A main limitation of this meta-analysis is the presence of clinical heterogeneity in
the study population or intervention in most of the comparisons, casting some

doubt on the validity of our meta-analyses results.

Study and review level

A potential limitation is the omission of non-English publications; however,
English is considered the primary scientific language. It also, has been reported
that language-restricted meta-analyses only minimally overestimate treatment
effects (~2% on average) when compared with language-inclusive meta-
analyses.'!'* Therefore, language-restricted meta-analyses do not appear to lead to
biased estimates of intervention effectiveness.!** 13 Applicability of results about
the isolated effect of IFC on musculoskeletal pain is also limited, as only four
studies addressed this issue. Another important limitation is that this study
included only pain as outcome measure. It would be important to know whether
or not outcomes such as disability or function could have been modified by the

application of IFC.
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3.5. CONCLUSIONS

3.5.1. IMPLICATIONS FOR PRACTICE

IFC included in a multimodal treatment plan seems to produce a pain relieving
effect in acute and chronic musculoskeletal painful conditions when compared
with no treatment or placebo. IFC combined with other interventions was shown
to be more effective than placebo application at 3-month follow-up in subjects
with chronic low back pain. However, it is evident that under this scenario, the
unique effect of IFC is confounded by the impact of other therapeutic
interventions. Moreover, it is still unknown whether or not the analgesic effect of
IFC is superior to these concomitant interventions.

When IFC is applied alone, its effect does not differ from placebo or other
interventions (.e, manual therapy, traction or massage). However, both the small
number of trials evaluating the isolated effect of IFC, heterogeneity across studies
included studies along with methodological limitations identified in these studies

prevent conclusive statements regarding its analgesic efficacy.

3.5.2. IMPLICATIONS FOR RESEARCH

Since only four studies were identified that evaluated the isolated effect of IFC
with mixed results, further research is needed examining this issue ideally in
homogeneous clinical samples. Further research is also needed to study the effect

of IFC on acute painful conditions. Also of interest would be the study of the
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effect of IFC in chronic conditions using a theoretical framework for the selection
of parameters associated with suprasegmental analgesic mechanisms (i.e. noxious

stimulus) instead of sensory stimulation.
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CHAPTER 4

A PRELIMINARY INVESTIGATION INTO THE EFFECTS OF ACTIVE
INTERFERENTIAL CURRENT THERAPY AND PLACEBO ON
PRESSURE PAIN SENSITIVITY: A RANDOM CROSSOVER PLACEBO

CONTROLLED STUDY

Objective: (1) To determine the effect of active and placebo interferential current
on muscle pain sensitivity using an experimental mechanically induced pain
model. (2) To evaluate the predictive role of expectations, gender, baseline

muscle pain sensitivity, and intervention order on placebo response.

Design: Randomized placebo controlled cross-over trial. Setting: University
research laboratory. Participants: Forty healthy volunteers (20 females, 20 males).
Interventions: Active interferential current, placebo (sham) interferential current,
and no treatment/control were applied to the lumbar area on different days. Main

outcomes measures: Pressure pain thresholds and placebo response.

Results: The two-way ANOVA with repeated measures analysis determined a
significant interaction between condition and time (P=0.002). Pairwise
comparisons found differences between active interferential and the control
condition at 15 minutes into treatment (mean difference=0.890kg/cm?2, 95% CI
0.023 to 1.757, P=0.043) and at 30minutes into treatment (mean difference=

0.910kg/cm2, 95% CI 0.078 to 1.742, P=0.028). The increase in pressure pain
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thresholds between the active interferential and the control condition
(1.12kg/cm?2) was clinically meaningful. Logistic regression analysis showed that
the condition sequence order was the only variable that predicted placebo
response (odds ratio 9.7; P=0.028). If a subject started the sequence receiving
placebo treatment first, the odds of responding to placebo would be approximately
10 times higher (i.e. 90% probability of being a placebo responder) than that of

starting with an active treatment.

Conclusions: Active interferential was more efficient than control condition in
decreasing muscle pain sensitivity. Placebo interferential was not significantly
different from control. Treatment sequence demonstrated a strong association
with placebo response. These findings have implications for future research

characterizing and identifying placebo responders in physiotherapy.
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4.1. INTRODUCTION

Interferential therapy is the transcutaneous application of alternating medium-
frequency amplitude modulated electrical current at low frequency (0 to 250 Hz).
13 Interferential therapy is widely used by clinicians to provide pain-relief for a

variety of conditions and patient populations. 48

The application of this modality has been shown to decrease pain in the short term

13 and fibromyalgia. '* In

in knee osteoarthritis *'? postoperative knee pain
addition, clinically meaningful effects at 3 and 6 months follow-up have been
reported in patients with frozen shoulder, '* and low back pain. ' ! In contrast,

no hypoalgesic effects have been demonstrated in shoulder pain. '*!°

Pressure algometry is the most common modality used to apply a uniform rate of
pressure for inducing mechanical pain. 2*?* Among the various exogenous
experimental pain models (i.e. electrical, mechanical, chemical), the
mechanically-induced pain model is believed to assess deep tissue (i.e. muscle)

reflecting its sensitivity to pain. 242

Pressure pain sensitivity, evaluated using the pressure pain threshold, is the most
commonly used method for quantitative analysis of local muscle pain and
tenderness. The assessment of pressure pain thresholds has been extensively used

1, 23:2627 and experimental conditions 2> 2% 2 to assess muscle pain

in both clinica
sensitivity and to evaluate the efficacy of therapeutic interventions and pain

relieving modalities in patients as well as healthy subjects. In addition, treatment-
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induced changes in pressure pain thresholds observed in laboratory settings are
believed to correlate well with changes in the clinical status of pain, and as such,
algometry and the measurement of the pressure pain thresholds is considered a

useful experimental model. 2!

Placebo effect represents the contextual and psychosocial aspect of every
treatment surrounding the patient. 3° Despite the growing interest in studying its
effect, the placebo still remains a relatively unexplored area of study in
physiotherapy. Results of a literature search including PEDro, MEDLINE,
Scopus, and Embase (1966-2009), found only one study *! investigating the direct
measure of the placebo effect of interferential therapy by comparing placebo
interferential therapy against no intervention. Authors reported that placebo
interferential therapy was better at modulating experimental ischemic pain
compared to control, 3! however a degree of caution is required when interpreting
these results due to the small sample size included ( n= 12) and other

methodological issues.

Thus, additional research is clearly needed to assess the effect of placebo as a pain
modulator in controlled conditions. It is unclear if the reaction to placebo
interferential therapy obtained in experimental ischemic pain is comparable to
other models of experimental pain. For example, of interest would be to determine
the magnitude of placebo interferential therapy in a mechanically-induced pain

model in healthy subjects.
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Similarly, although evidence suggests that patient expectations have a significant

impact on outcomes, > 33

information regarding the role of gender, treatment
sequence order (i.e. receiving placebo or active interferential therapy first),

expectations, and muscle pain sensitivity as determinants of placebo analgesia in

physiotherapy interventions is still lacking.

Therefore, the primary objective of this study was to determine the magnitude of
the placebo interferential therapy effect on muscle pain sensitivity in an
experimentally-induced mechanical pain in healthy subjects. We also aimed to
identify the potential predictors of placebo response in subjects responding the
placebo interferential therapy. A secondary objective was to determine the

hypoalgesic effect of active interferential therapy on muscle pain sensitivity
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4.2. METHODS

4.2.1. RESEARCH DESIGN

This study was a randomized placebo controlled cross-over trial design.

4.2.2. SUBJECTS

A convenience sample of 40 healthy students and staff from the University of
Alberta was recruited consisting of 20 females and 20 males. This sample size
was chosen based on a priori sample size calculations using a= 0.05, power of

80% and an effect size of 0.25 for a repeated measures analysis. >*

Specific inclusion criteria consisted of healthy subjects between the ages of 18
and 50 years, taking no analgesic medication, and subjects without previous
experience in electrotherapy. Exclusion criteria were any painful musculoskeletal
condition or any contraindications to electrotherapy. All subjects acknowledged
their understanding and willingness to participate by providing signed consent.
Every subject was reimbursed CAD$40 for their participation in the study.
Approval of this study was obtained from the University of Alberta Health

Research Ethics Committee.
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4.2.3. INTERVENTION DESCRIPTION

Both active and placebo interferential therapy treatments were delivered with a
calibrated Intellect Legend Stim electrical stimulator (Chattanooga Group Inc.,
Hixson, TN USA). Parameters for the active interferential therapy treatment
included a carrier frequency of 4000 Hz that was not modulated (AMF= 0Hz).
Thirty minutes of stimulation was applied using four electrodes placed over the
lumbar (L 1) and sacral (S 2) areas (see Fig. 1), with the right erector spinae
muscle targeted as central area of stimulation (4 cm to the right of the spinous
process of La level). 22 The current intensity for the treatment was at a sensory

level 13,22, 35-37

4.2.4. PLACEBO APPLICATION AND CONTROL CONDITION

The placebo treatment included sham interferential therapy. Thirty minutes of
sham application was delivered in the same fashion as per the active interferential
therapy treatment, except that the lead wires of the equipment were disconnected
from the jack of their output channels. Thus, the subjects received no current
output. The jack of the output channels was covered during the procedure. During
the application the investigator’s instructions were as follows: “I am going to
apply a therapeutic current called subthreshold electrical stimulation which you
might or might not be able to perceive beneath the electrodes. It is still unknown

if this new type of stimulation is better than the standard stimulation”. Subjects
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were facing the equipment screen which displayed visual and output signals. The
control condition consisted of no application of interferential therapy or placebo
treatment. To keep the investigator responsible for the pressure pain threshold
measurements blinded, the electrodes were positioned in the same arrangement as
used for the active and placebo interferential therapy applications for 30 minutes.

However, subjects were told that no treatment was delivered.

Fig. 1. Four carbon rubber electrodes placed over lumbar (L;) and sacral (S,) areas.
Mechanical algometer applied perpendicularly over the right erector spinae muscle
targeted as the central area of stimulation (4 cm to the right of the spinous process of Ls).
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4.2.5. PLACEBO RESPONDER

A placebo responder was considered a subject with an increase in his/her pressure
pain threshold of > 1.1 kg/cm? as a result of the interferential therapy placebo
intervention. This criterion was based on previous calculations of clinical

significance for this outcome. 2% 38

4.2.6. PRIMARY OUTCOME — PRESSURE PAIN THRESHOLD

Pressure pain sensitivity was evaluated through the pressure pain threshold, or the
minimum pressure that induces pain or discomfort. *° In this study, a mechanical
algometer was used to determine the muscle pain sensitivity in the lumbar area.
Pressure pain threshold  measurements have been shown to have good or
excellent inter-rater reliability (ICC 0.74 to 0.90) *° and intra-rater reliability (ICC

0.75 to 099) 20, 23,25, 41

A trained physiotherapist assessor (JF) measured pressure pain thresholds by
applying a calibrated mechanical algometer (Wagner Instruments, Greenwich, CT
06836-1217) at a constant rate of force of 1 kg/cm?/second. The algometer was
applied perpendicularly over the right erector spinae muscle, landmarked for
reproducibility, 4 cm to the right of the spinous process of L4 (see Fig. 1). The

erector spinae muscle was chosen because it has previously been used in clinical,

42,43 and experimental settings. 2 2> Excellent intra-examiner reliability has been

d 20, 44

reporte and normative values are available for this area. ** The force
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recorded by the algometer was the minimum amount of pressure that evoked the

first sensation of pain. 2!+ 44

4.2.7. GENERAL PROCEDURE

All subjects received both interferential therapy interventions (i.e. active and
placebo) plus the control condition on separate days. The sequence order of
treatment was randomized using a computerized table of random numbers. To
avoid a carryover effect, treatments were applied with a washout period of at least
one day of rest between. 2> 4 4 A trained physiotherapist (SAO) applied the
interferential therapy treatments. The subjects were blind to the interferential
therapy interventions. The investigator (JF) in charge of measuring pressure pain

thresholds was blind to the conditions and to the statistical analysis of data.

During the first visit, subjects were told that they would receive two interferential
therapy treatments (i.e. active or placebo) based on different stimulation
parameters or they could receive the control condition for 30 minutes according to
the randomization order.

On the second and third visits, subjects received the other conditions as per the
randomization procedure (Fig. 2). Before conducting the pressure pain threshold
assessment, subjects were instructed in the application of the algometer and given
a demonstration. They then underwent a practice test of pressure pain threshold
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measurements using the dominant forearm until the subject felt they understood

the sensation and what they were being asked to do and feel.

During the procedure of assessing pressure pain thresholds, patients were
instructed to differentiate the pressure from a feeling of “being pressed” to “initial
pain recognition (threshold).” 3° Subjects were asked to say “stop” as soon as they
felt a clear sensation of pain, distinct from pressure or discomfort. The force

recorded was the amount of pressure that evoked pain (pressure pain threshold).

Pressure pain threshold measurements were taken on four different occasions
during the experimental procedure for each of the three conditions; M1 (10 min
pre-treatment), M2 (time 0), M3 (15 min into treatment), M4 (30 min- end of
treatment)) (see Fig. 3). On each occasion, two consecutive pressure pain

threshold measurements performed 60 seconds apart were collected and averaged.

4.2.8. EXPECTANCY OF PAIN RELIEF MEASUREMENTS

Before and after the application of the three conditions, subjects were asked to
rate their expectations of pain relief. The Credibility and Expectancy
Questionnaire (CEQ) was used for this purpose. *’ The CEQ is considered to be a

valid and reliable *’ tool to measure the expectancy construct.

“Reprinted from Physiotherapy 2011; 97(9):291-301, Fuentes JP, Armijo-Olivo S, Magee DJ, Gross DP. A preliminary
Investigation into the Effects of Interferential Current Therapy and Placebo on Pressure Pain Sensitivity: a Random
Crossover Placebo Controlled Study. With permission from Elsevier”



136

Subject who met the inclusion criteria

v

Randomization order |

\

Session 1 Time Session 1 Time Session 1
| PPT measurement M1 | -10 min | PPT measurement M1 | -10 min | PPT measurement M1 |
| PPT measurement M2 | -1min | PPT measurement M2 | -1 min | PPT measurement M2 |
| Active IFT | 0 min | Placebo IFT | 0 min | Control |
| PPT measurement M3 | 15 min | PPT measurement M3 | 15 min | PPT measurement M3 |
| PPT measurement M4 | 30 min | PPT measurement M4 | 30 min | PPT measurement M4 |
| Exit | 35 min | Exit | 35 min | Exit |
One day apart One day apart One day apart
Session 2 Session 2 Session 2
Crossover Placebo IFT or Control Crossover Active IFT or Control Crossover Active IFT or Placebo IFT
One day apart One day apart One day apart
v . . :
Session 3 Session 3 Session 3
Crossover Placebo IFT or Contro Crossover Active IFT or Control Crossover Active IFT or Placebo IFT

Fig. 2. Schematic sequence of the study procedure
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-10 0 15 30
10 min pre- treatment Time 0 15 min into treatment End of treatment
Pretest value M1 Pretest value M2 Test value M3 Test value M4

Fig. 3. The experimental procedure. Description of the recordings of Pressure Pain
Thresholds at different time intervals during the study for the active, placebo and control
conditions.

4.3. DATA ANALYSIS

A two-way ANOVA design with repeated measures was used to evaluate
differences in pressure pain threshold values across measurement times among the
conditions (i.e. active interferential therapy, placebo interferential therapy, and
control). A Bonferroni’s post hoc test was used to adjust for multiple comparisons
during pairwise comparisons. The standard error of measurement value was
calculated to determine clinical importance of the difference in the pressure pain

threshold measurements. %

To identify the predictors of placebo analgesia, a multiple logistic regression
analysis was performed. The outcome for this analysis was whether or not the
subject was a placebo responder (yes/no= dichotomous variable) based on the
previous established criterion (> 1.1kg/cm?). The predictors used in this model

were gender (female/male), pre-treatment muscle pain sensitivity values
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(continuous variable), levels of expectations for pain relief for the placebo
interferential therapy (continuous variable) and interferential therapy order of
treatment sequence (categorical variable with 3 categories: starting with placebo
interferential current, starting with active interferential current, or starting with
control) . The adjusted odds ratios were reported for each of the outcomes
analyzed. The level of significance was set at a = 0.05. Data analysis was
performed blinded since each subject and condition was coded by an independent
assistant not involved in the trial. The computer programs SPSS version 17.0 and
STATA version 10 were used for all analyses (SPSS Inc. 233 S. Wacker Drive,
[linois USA, StataCorp LP 4905 Lakeway Drive College Station, Texas 77845

USA).

44. RESULTS

4.4.1. SUBJECTS

A total of 40 healthy volunteers, mean age 29.9 years (SD= 6.88, range = 19- 47
years), height 170.6 cm (SD= 8.26), weight 74.4 kg (SD= 14.49) were assessed
for this study. No subjects were excluded. Regarding the treatment sequence, 15,
11 and 14 subjects received the active interferential therapy, the control condition,

and the placebo interferential therapy as first intervention respectively.
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4.4.2. MAIN EFFECTS OF INTERFERENTIAL THERAPY ON MUSCLE PAIN
SENSITIVITY

No statistically significant differences among the three conditions (i.e. active
interferential therapy , placebo interferential therapy , and control), regardless of
time of evaluation for an increase in pressure pain threshold were found (mean
difference between active interferential therapy and placebo interferential therapy
= 0.079 kg/cm2 , P =1.0,1[95% CI 0.700 to 0.857); mean difference between
active interferential therapy and control = 0.461 kg/cm?, P = 0.385, [95% CI
0.281 to 1.203]; mean difference between placebo interferential therapy and

control= - 0.382 kg/cm?, P =0.254, [95% CI —0.922 to 0.158]).

4.4.3. INTERACTION BETWEEN TIME AND INTERFERENTIAL THERAPY

APPLICATIONS ON MUSCLE PAIN SENSITIVITY

The two- way ANOVA determined that there was a significant interaction
between condition and time of evaluation (P = 0.002). In addition, there was a
significant main effect for time (P < 0.001) (Fig. 4). Pairwise comparisons found
differences between the active interferential therapy and control conditions at 15
minutes (M3) (mean difference = 0.890 kg/cm2, P = 0.043, [CI 95% 0.023-
1.757], and at 30 minutes (M4) (mean difference= 0.910, P = 0.028, [CI 0.078 —
1.742] (Table 1). No other differences were found between other conditions at
different times.
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4.4.4. PREDICTORS OF THE PLACEBO INTERFERENTIAL THERAPY

RESPONSE

The results of the multiple logistic regression analysis showing the association
(odds ratio) between gender, level of expectations before the intervention, muscle
pain sensitivity, and order of sequence of treatment and placebo response are
displayed in Table 2. The treatment sequence starting with active interferential
therapy was used as a reference for the respective comparisons with either starting
with control or placebo interferential therapy. The order of treatment sequence
was the only variable that showed a significant association with placebo response
after adjusting for gender, pre-treatment muscle pain sensitivity values, and
expectancy levels. More specifically, when comparing subjects starting with
placebo to subjects starting with active treatment, subjects starting the treatment
sequence receiving placebo treatment first, had a 90% probability of being a
placebo responder than a subject who started with an active treatment (reference
comparison) [odds ratio=9.72; CI 95% CI (1.27 - 74.32); P =0.03]. No
differences in placebo response were found between subjects starting with control
interferential therapy condition when compared with starting with active

interferential therapy.

No other variable included in the model, (i.e. pre-treatment muscle pain
sensitivity values and expectancy levels) was significantly associated with the

placebo response P > 0.05. Therefore, no interpretation can be reported.
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4.4.5. BLINDING ASSESSMENT

The adequacy of blinding was assessed by calculating the difference in
expectancy of pain relief scores (before and after) for the application of placebo
and active interferential therapy. The mean difference in scores was -1.33 and —
0.83 for the active and placebo interferential therapy treatments, respectively, with
no significant differences between the treatments (P = 1.0). This provides some
evidence that the blinding was adequate and that both treatments were valued

similarly by the participants.

4.4.6. CLINICAL IMPORTANCE

The mean differences in pressure pain threshold between baseline and at 30
minutes of treatment for the active interferential therapy, placebo interferential
therapy, and for the control application were 1.75 kg/cm?, 1.02 kg/cm?, and 0.620

kg/cm? respectively. The amount of change in pressure pain threshold calculated
to be clinically important in this study was = 1.16 kg/cm?. Thus, the change in

pressure pain threshold for the active interferential therapy achieved clinically

meaningful levels.
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Fig. 4. Average Pressure Pain Thresholds (Kg/cm?/sec) during the timeline of the
experimental procedure for the three conditions (Active IFT, Placebo IFT and control).
Results are shown as mean + SEM
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Table 1. Pairwise comparisons for interaction group X time.
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Time (1) group (I} group Mean difference (I - 1) 95% confidence interval for difference” Std. error Sig.”
Lower boundary Upper boundary
— 10 minutes 1 2 —0.223 —L111 0.666 0355 1.000
3 —0.325 -1.051 0.401 0.290 0.808
2 I 0223 —.666 L.111 0355 1.000
3 —0.103 —0.608 (0.493 0.238 1.000
3 I 0.325 —0.401 1051 0.290 0.808
2 0.103 —0.493 0.698 0.238 1.000
(0 minute 1 2 0.265 —0514 1044 0312 1.000
35 —0.125 —1.023 0.773 0359 1.000
2 I —0.265 —1.044 0514 0312 1.000
3 —0.390 —0.963 0.183 0229 0.289
3 I 0.125 —0.773 1.023 0359 1.000
2 0.390 —0.183 0.963 0219 0.289
15 minutes 1 A 0.890" 0023 1.757 0347 0.043
3 0358 —0.522 1.237 0351 0.946
2 I —0.890" —-1.757 —(.023 0.347 0.043
3 —0.532 -1276 0.211 0297 0.243
3 I —0.358 —1.237 0.522 0351 0.946
2 0.532 —0.211 1.276 0.297 0243
30 minutes | 2 0910" 0.078 1.742 0333 0.028
3 0.408 —0.557 1.372 0385 0.890
2 I 091 —1.742 —(.078 0333 0.028
3 —0.502 —1.250 0.245 0.299 0.302
3 I —0.408 -1372 0.557 0385 0.890
2 0.502 —0.245 1.250 0.299 0302
Group | =active IFT, Group 2= control, Group 3 = placebo IFT.
Based on estimated marginal means.
* The mean difference is significant at the 0.03 level.
1 Adjustment for multiple comparisons: Bonferroni.
Table 2. Odds ratios measuring the association among gender, level of expectations
before the intervention, muscle pain sensitivity, and order of sequence of treatment with
placebo response considering the treatment sequence starting with active IFC as reference
category
Placebo responder (Odds ratio [95% CI] Std. error P value
Sex (dichotomous variable)

Male ]

Female 0.62 0.11to 3.57 0.56 .60
Expectancy level (continuous variable) 1.02 0.87 10 1.20 0.08 0.82
Muscle pain sensitivity (continuous variable) 1.37 093 to 2.02 027 011
Sequence order (categorical variable)

Treatment starting with active IFC 1.0

Treatment starting with control 244 0.406 to 14.86 226 0.33

Treatment starting with placebo 9.72 1.271074.32 10.09 0.03
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4.5. DISCUSSION

4.5.1. ANALGESIC EFFECTIVENESS OF INTERFERENTIAL THERAPY

In this study, active interferential therapy was shown to be more effective than a
control condition in decreasing muscle pain sensitivity in healthy subjects. Our
findings extend the conclusions of several clinical studies supporting the

9-13, 15-17, 48-50 and

effectiveness of this modality for musculoskeletal pain
experimental pain. 2% 2836455153 Ago, although modest, the hypoalgesic effect of
interferential therapy, as part of a multimodal plan in the management of
musculoskeletal pain, has been recently documented. >* Thus, since interferential
therapy is able to produce a consistent hypoalgesic effect in both clinical and
experimentally-induced pain, physiotherapists may have increased confidence in
its clinical application.

A medium frequency of 4000 Hz with an amplitude modulated frequency (AMF)
parameter of O Hz was included in this study. In a recent study we examined
muscle pain sensitivities achieved when the AMF parameter was present (100 Hz)
and absent (0 Hz). The two groups showed a comparable hypoalgesic effects
indicating that the medium-frequency is likely to be the main stimulation

parameter for interferential therapy. *? The results of the present study tend to

confirm this notion.

The minimal value considered for a clinically meaningful change in pressure pain

threshold calculated for this study was 1.16 kg/cm?. The mean difference in
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pressure pain threshold between baseline and at 30 minutes of treatment for the
active interferential therapy was clinically relevant (1.75 kg/cm?). The magnitude
of change between baseline and at 30 minutes of treatment for the active
interferential therapy compared to the control condition was considered borderline
(1.12 kg/cm?). However, previous studies have reported that a change in pressure
pain threshold of 1.10 kg/cm? represents a clinically important change. 2> * Based
on these reports, the change in pressure pain threshold between baseline and at 30
minutes achieved by the placebo interferential therapy (1.02 kg/cm?) could be

considered approaching clinical significance.

Interestingly, the magnitude of change in pressure pain threshold for active
interferential therapy in this study was appreciably higher (1.75 Kg/cm?)
compared with our previous study using a similar experimental pain model
contrasting the effects of two active interferential therapy treatments in pressure
pain threshold (0.76 Kg/cm?). 2> Although direct comparison between the two
studies cannot be made, this difference is important. We hypothesize that the
reason for this difference in favor to the present study could have been the context
and therapeutic encounter in which the treatments were applied. As opposed to the
first study, in the present study we attempted to simulate a clinical context within
the laboratory which included a treatment area. Thus, visual environmental cues
such as models of the spine, posters regarding anatomy, and a elaborate adjustable
table were displayed in the room. In addition, both researchers involved in the

study wore formal clothes and white coats. This therapeutic context could also
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explain why the placebo interferential therapy in this study was largely superior in
decreasing muscle pain sensitivity (1.02 Kg/cm?) compared with the active IFC

treatment included in the previous study (0.76 Kg/cm?).

4.5.2. PLACEBO EFFECTS OF INTERFERENTIAL THERAPY

In this study, placebo interferential was not more efficient than the control
condition in decreasing muscle pain sensitivity. Some theories could be postulated
to explain these results. First, the magnitude of the placebo effect is associated
with the type of experimental pain model used. The mechanically-induced pain
model is believed to assess deep tissue (i.e. muscle) reflecting its sensitivity to
pain. 2* 2> However, the short-lasting acute stimulus associated may not parallel
clinical pain. ¥ Moreover, the placebo response in experimental pain increases
when the stimulus is severe and long lasting. ° In a recent meta-analysis
regarding placebo mechanisms, the magnitude of placebo effect was reported to
be larger (d= 0.96) in studies where pain was induced via long-duration stimuli (>
20 sec) when compared to studies where pain was induced via short-duration

stimuli (d= 0.81). 7

Based on these findings, we could interpret that the mechanical model of pain is
likely not the most appropriate model to elicit a placebo response in healthy

subjects.

Another plausible explanation could be the mechanisms involved to elicit the

placebo response. The placebo effect in this study was induced only by verbal
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suggestions. Evidence revealed that a combination of conditioning (association
and learning) and suggestions showed a higher placebo response than suggestions
alone or conditioning alone. 3 The verbal suggestions given to the subjects in this
study were only moderate. Under this scenario, it is conceivable that the
expectations for pain relief were not an important factor in eliciting a placebo

response.

Finally, although some evidence supports a strong placebo analgesia in
experimental pain > other evidence suggests a noticeable placebo effect in clinical
pain. %% ®' Studies exploring the variables contributing to the placebo response
agree that high levels of anxiety, as observed in clinical research, tend to predict a

placebo effect. 626

Thus, while clinical pain subjects are prone to anxiety, uncertainty and
apprehension, in a laboratory setting where a subject has volunteered and
reassured about the safety of the procedure, using experimental pain likely
arouses little if any anxiety. °° We believe that the absence of the anxiety
construct in laboratory conditions may have undermined the effect of placebo in
our study. This hypothesis, although speculative, may explain in part the modest
effect of placebo interferential therapy displayed in this study of healthy subjects
undergoing a transient painful (i.e. mechanical) stimulus in experimentally
controlled conditions.

In addition, it is believed that the placebo effect operates mainly on the affective
component of pain. ® Thus, in experimental conditions in which the pain is a
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transient sensation with no emotional implications involved, expectations or
desire for pain relief could be less pronounced than in clinical pain. However,
further research is needed to investigate whether expectations are more relevant in
subjects suffering from actual pain receiving physiotherapy and whether clinical

pain is more sensitive than experimental pain to placebo analgesia.

4.5.3. DETERMINANTS OF PLACEBO INTERFERENTIAL THERAPY

ANALGESIA

In this study differences in expectations, gender, and baseline muscle pain
hypersensitivity did not account for differences in placebo effects. However,
expectations for pain relief have been shown to mediate placebo analgesia in
clinical % %% 6 and experimental pain studies. 7! A probable reason for these
dissonant results compared with previous experimental studies could be the
different pain models used among the studies. For example, repeated electrical
stimulation, as applied in these studies, could induce temporal summation,
causing an increase in referred pain areas as well as an enhancement of perceived
pain intensity. 7. Thus, it appears reasonable that an electrical stimulus may be
perceived by the subjects as a threat. Thus, the anxiety associated with the
electrical experimental procedure could lead to greater need for pain relief and

therefore a greater placebo response may be activated by this model of pain. 73

Finally, it is believed that mechanisms underlying expectations are dynamic and

its effects could be different depending on the type of pain involved (i.e. clinical
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or experimental). ®' Although merely speculative, this notion could be extended
between different types of experimental pain models involved when investigating

the placebo response.

The only variable that predicted the placebo response was the sequence order of
the intervention condition (i.e. starting with active interferential therapy or
starting with placebo). If a subject started the sequence receiving placebo first, the
odds of responding to placebo would be about 10 times higher than when starting
with active treatment. Perhaps people not receiving a previous exposure to active
interferential therapy might believe that the lack of stimulation associated with the

placebo was indeed a truly active and effective intervention.

4.5.4. STRENGTHS AND LIMITATIONS OF THE STUDY

This is the first study exploring the effect of placebo interferential therapy on
muscle pain sensitivity using a direct measure of its effects against a no
intervention/treatment in a mechanically-induced pain model. In addition, the
impact of several potential predictors of the placebo interferential therapy
response was also investigated. The double blind, placebo controlled randomized

design of this study facilitated rigorous control of potential confounders.

Some limitations have to be acknowledged. The results are only applicable to
healthy subjects experiencing mechanically-induced pain. Hence, these results
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cannot be generalized to clinical conditions. Finally, the level of verbal suggestion

given to the subjects in this study was only moderate.

4.5.5. FUTURE DIRECTIONS

It is probable that placebo interferential therapy in clinical pain might have a
different effect when compared to experimental pain. Research must be conducted
to confirm this impression. Physiotherapy encompasses a high degree of therapist-
patient interaction, expectancies and other contextual factors. These features
should be further investigated to determine their contribution to the placebo effect
of physiotherapy in clinical pain. Research should be conducted to assess the
effect of stronger verbal suggestions (e.g. “the intervention you are going to
receive is a highly effective pain reliever”) and expectations for pain relief related
to the placebo response in physiotherapy interventions. Finally, efforts need to be
focused in investigating the placebo effect as mechanism of change in clinical
trials, and the potential exploitation of the therapeutic clinical context to the

patient’s benefit.

4.6. CONCLUSIONS

The active interferential therapy was shown to be more effective than control in
decreasing muscle pain sensitivity in healthy subjects. Placebo interferential
therapy treatment was not significantly different from the control condition. The

difference in pressure pain threshold between active interferential therapy and
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control condition reached clinically meaningful levels (1.12 Kg/cm?). With
regards to the placebo determinants of interferential therapy, the treatment
condition sequence order was the only variable to predict a placebo response.
These findings have major implications for future research characterizing and
identifying placebo responders in physiotherapy along with increasing the design

and efficacy of clinical trials.
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CHAPTER 5

ENHANCED THERAPEUTIC ALLIANCE MODULATES PAIN
INTENSITY AND MUSCLE PAIN SENSITIVITY IN PATIENTS WITH
CHRONIC LOW BACK PAIN: A RANDOMIZED DOUBLE-BLIND

CONTROLLED TRIAL.

Background: Mechanisms through which physiotherapy interventions influence
chronic musculoskeletal pain are complex and include both the specific ingredient
of an intervention as well as contextual factors inherent to clinical encounters,
including the provider, patient and setting. Although well documented in other
areas, the impact of contextual factors in the treatment of low back pain (LBP),

when applying physiotherapy interventions, is unknown.

Methods: 117 chronic LBP participants were randomly divided into 4 groups:
active limited (AL) included the application of active interferential current (IFC)
in a limited therapeutic encounter (i.e. limited patient-practitioner interaction),
sham limited (SL) included sham IFC in a limited therapeutic encounter, active
enhanced (AE) included active IFC in an enhanced therapeutic encounter (i.e.
supportive patient-practitioner relationship, encouragement), and sham enhanced
(SE) included sham IFC in an enhanced therapeutic encounter. Outcomes

included pain intensity (PI-NRS) and muscle pain sensitivity (PPT). Analysis
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included MANOVA and clinical significance through the effect size and global

rating scale.

Results: Baseline demographics data were similar (p>0.05) across conditions.
There were statistically significant differences between groups on PPTs and PI-
NRS (baseline and after treatment) (p< 0.05). Mean differences in PI-NRS were
18.3 mm, 10.0 mm, 31.4 mm, and 22.2 mm, for the groups AL, SL, AE, and SE,
respectively. Clinically important effect sizes were found. Mean differences in
PPTs were 1.2 kg, 0.3 kg, 2.0 kg, and 1.7 kg for the group AL, SL, AE, and SE,

respectively. Again, clinically important effect sizes were found.

Conclusion: Results highlight the important role of contextual (i.e. non-specific)
factors in the treatment of patients with chronic LBP. Specially, enhanced
therapeutic relationship was associated with meaningful improvement in clinical
outcomes. Factors other than the specific ingredient of a treatment may have a
large role in achieving positive clinical outcomes, and exploring them is central to

physiotherapy practice.
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5.1. INTRODUCTION

Non- specific low back pain (LBP) is described as pain, muscle tension, or
stiffness localized below the costal margin of the back and above the inferior
gluteal folds, with or without leg pain (sciatica). ! When it persists for 12 weeks or
more, the condition is defined as chronic low back pain. 2 This condition is a
highly prevalent problem that represents a challenge for health care providers and
society. * * Disability and work absence associated with chronic low back pain
involves millions of dollars worldwide due to the impact of lost productivity,
compensation payments, treatment costs, and resource utilization.* > Common
non-pharmacological interventions used by physiotherapists to treat chronic LBP
include acupuncture, massage, thermotherapy, exercise, mobilization,
manipulation, laser therapy, and electroanalgesia (e.g. transcutaneous electrical

nerve stimulation (TENS) or interferential therapy (IFC)).

Mechanisms through which physiotherapy interventions influence chronic
musculoskeletal pain are likely complex. Variables associated with the clinician,
patient and setting may influence clinical outcomes in addition to the specific
physical interventions used to address functional limitations. These factors make
up ‘the context’ and can be described as ‘nonspecific’ or ‘contextual’.® Examples
include the clinician’s words, the clinical environment, patient-practitioner
relationship, nature of the therapist’s clothing or uniform, and the appearance and
sight of the therapeutic equipment.”” When contextual factors produce a positive

effect on clinical outcomes, it is known as contextual, nonspecific, or placebo
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effect. The placebo effect is thus the positive psychosocial and neurobiological

effect the context has on the patient.®°

Although in clinical practice both effects (i.e. specific and nonspecific) may work
together to benefit patients, the estimation of the placebo effect, or contextual
factors that surround a therapy, has not traditionally been a primary focus of
investigation. A reason is found in the prevailing biomedical model in which
illnesses can be treated with interventions based on specific modes of action.

Also, regulatory requirements of clinical researchers encourage study designs

demonstrating specificity of the active ingredients of a treatment.'® !

However, empirical evidence stemming from placebo research shows that

) 12-14

subjective outcomes (e.g. pain and objectively measurable physiologic

function changes have been observed in response to placebo interventions in

15 16

different conditions including immune, endocrine, respiratory and

18. 19 and depression. 2 2! In

cardiovascular systems, 17 Parkinson’s disease,
addition, neuroimaging studies have revealed two important findings. First, that
placebo-induced analgesia decreases neural activity in pain processing areas of the
brain, and second, that placebo and endogenous opioid peptides share the same
network. 2224 Thus, these data confirm that placebo represents a real phenomenon
capable of producing biological effects on the body and brain.

Physiotherapy demands a comprehensive analysis of all factors that potentially

could influence its clinical efficacy 2

especially in chronic pain states.
Therapeutic contextual factors associated with the therapist, patient and setting

may influence clinical outcomes in addition to the specific interventions used to
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address specific functional limitations. Among the diverse therapeutic contextual
factors, the therapeutic alliance (TA) is fundamental to the therapeutic process and
the placebo effect in clinical practice. The TA can be defined as the working
rapport or positive social connection between the patient and the therapist. 2
More specifically, during rehabilitation, TA relies on “a complex interplay of
technical skill, communicative competence, and the reflective capacity of the
therapist to respond to the patient in the moment of therapy” 2’ (p.873). Thus, TA
encompasses both the relational and interactional aspects of a rehabilitation
partnership 2 When achieved in an effective manner, TA becomes a source of
motivation, encouragement, and reassurance as well as an opportunity for revision

of expectations by both the therapist and the patient. Therefore, an effective TA

can lead to a therapeutic change for the patient.

The TA has been found correlated with treatment adherence and positive
outcomes in several disciplines including medicine, psychotherapy, and physical
rehabilitation.?*-® Also, the contribution of this construct to therapeutic outcomes,
11.37.38 a5 well as its predictive power * has been determined in psychotherapy
interventions. It has been argued that in psychotherapy, the TA explains more
variance in outcome than the specific effect of interventions.*® ° Thus, it appears
that, in psychotherapy, the elements of therapeutic change may lie in the
therapeutic interaction (i.e. non-specific factors) rather than the specific
ingredients of the interventions.®® Although an identifiable “practitioner effect”

has been documented for low back pain and neck pain intervention trials *! this

phenomenon has not systematically been investigated in treatments aimed at
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modifying musculoskeletal pain. In physical rehabilitation, a recent systematic
review pointed out that, a consistent pattern has been observed of positive TA
being correlated with improved pain, disability and treatment satisfaction.’
However, an estimate of the magnitude of this association is still unknown.*® In
addition, experimental manipulation of this construct is still needed for
physiotherapy interventions in patients with painful musculoskeletal conditions to

confirm a causal effect.

It is likely that the treatment context, and specifically the TA, may play a relevant
role in the management of chronic pain in rehabilitation; however this hypothesis
has not been yet confirmed. Indeed, to date, no randomized controlled trial has
adequately tested the contributor role of therapeutic alliance in clinical outcomes
on chronic low back pain. We therefore carried out a randomized clinical trial to
compare the effect of an enhanced TA versus a limited TA on pain intensity and
muscle pain sensitivity in patients with chronic low back pain receiving an

interferential therapy (IFC) treatment. We hypothesized that:

1. Active IFC, applied in an enhanced TA would statistically and to a
clinically important extent reduce pain intensity scores and decrease
muscle pain sensitivity in patients with chronic low back pain, when
compared to active IFC applied in a limited TA.

2. Sham IFC, applied in an enhanced TA, would statistically and to a
clinically important extent reduce pain intensity scores and decrease
muscle pain sensitivity in patients with chronic low back pain, when

compared to sham IFC applied in a limited TA.
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3. Sham IFC, applied in an enhanced TA, would statistically and to a
clinically important extent reduce pain intensity scores and decrease
muscle pain sensitivity in patients with chronic low back pain, when

compared to active IFC applied in a limited TA.

5.2. METHODS

5.2.1. STUDY DESIGN

This study was a randomized double-blind, placebo-controlled design with
repeated measures. One hundred and seventeen participants were randomly
divided into 4 groups: active limited (AL) (n=30) included the application of
active IFC in a limited therapeutic encounter (i.e. limited patient-therapist
interaction), sham limited (SL) (n=29) included the application of sham IFC in a
limited therapeutic encounter (i.e. limited patient-therapist interaction), active
enhanced (AE) (n=29) included the application of active IFC in an enhanced
therapeutic encounter (i.e. enhanced patient-therapist interaction), and sham
enhanced (SE) (n=29) included the application of sham IFC in an enhanced

therapeutic encounter (i.e. enhanced patient-therapist interaction). See Figure 1.

5.2.1.1. Randomization

A randomization sequence stratified by gender was computer-generated (Web site
Randomization.com;  http://www.randomization.com). ~ The randomization
sequence was generated by a research assistant not involved in patient recruitment

and evaluation. This assistant distributed the results of the generated sequence
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into envelopes that were consecutively numbered, opaque, and sealed. Eligible
participates were allocated to the treatment groups (AL, SL, AE, SE) by a
physical therapist who opened the next available numbered envelope prior to each

treatment session.

5.2.1.2 Participants and recruitment

The study was conducted in the sports physical therapy laboratory of the Faculty
of Rehabilitation Medicine at the University of Alberta, Edmonton, Canada.
Patients with LBP were recruited voluntarily from the local community by a
widely circulated poster advertisement. Inclusion criteria for participation were
non-specific LPB of at least 3 month duration resulting in a mild to moderate
level of disability (Oswestry disability index < 60%), pain intensity score between
3 and 8 points (PI-NRS), and age between 18 and 65 years. Participants were
excluded if they had any contraindications related to the use of electrotherapy,
neurological problems (central or peripheral), concomitant physiotherapy or
chiropractic treatment, fibromyalgia or general systemic disease conditions, and
previous experience with electrical pain relieving modalities.The principal
investigator contacted interested individuals by telephone or e-mail to ensure that
the candidate met the inclusion criteria, and they were also interviewed to confirm

eligibility prior to the application of the therapy.

5.2.1.3 Informed consent
All subjects acknowledged their understanding and willingness to participate by
providing signed consent, but the consent disclosure omitted certain descriptors

and information about the methods to protect the study’s scientific validity. For
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example, neither the word placebo nor the word sham was mentioned during the
conversation. Also, to avoid biasing their opinions of interactions with the treating
therapist, participants were not told about the different levels of therapeutic
alliance associated with the treatments. Participants were informed that the study
was a clinical trial aimed to determine the difference in effectiveness between the
standard electrotherapy treatment for low back pain (i.e. active IFC) and a new
treatment based on a sub-threshold level of electrical stimulation (i.e. sham IFC).
Every subject was reimbursed CAD$20 for participation in the study. The

University of Alberta Health Research Ethics Committee approved the study.

Subject Meeting the Inclusion Criteria

\ 4

Randomization

Active IFC plus
limited therapeutic

encounter (n=30)

Sham IFC plus
limited therapeutic

encounter (n=29)

Active IFC plus
enhanced therapeutic

encounter (n=29)

Sham IFC plus
enhanced therapeutic

encounter (n=29)

Figure 1. Schematic sequence of the study procedure
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5.2.2. INTERVENTION COMPONENTS

Both the active limited and the active enhanced groups included application of an
active IFC with four carbon rubber electrodes placed over the participants’ lumbar
area (see figure 2). The intensity of the current for treatment application was a
strong but comfortable sensory level, producing a “pins and needles-like
sensation” without visible muscle twitches.*> ¢ The frequency parameter was set
at an AMF of 0 Hz. *> % The participants assigned to the SL and SE groups
received sham IFC treatment. This intervention was delivered using the same
equipment and the same electrode arrangement as per the active IFC groups,
except that the lead wires of the IFC equipment were disconnected from the jack
of their output channels. Thus, the participants received no current output. The
jack of the output channels was covered during the procedure and the equipment
screen displayed the same visual and output signals as in the active treatment
group. Thus, neither the participant nor the assessor was able to distinguish active

or sham treatments.

These treatment protocols were adapted from a previous trial exploring the
components of placebo effect in acupuncture treatment of irritable bowel

syndrome. 4’

Group 1 (Active IFC plus limited therapeutic interaction)
For this group, a single 30-minute session of active IFC was applied with a

limited patient-therapist interaction. The limited interaction included about 5
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minutes during which the therapist introduced herself and explained the purpose
of the treatment. In addition, participants were told that this was a “scientific
study” for which the therapist was instructed not to converse with participants
during treatment. *’After setting up the treatment parameters, the therapist left the
room but remained outside in case the patient required attention during the
treatment. The therapist returned to the room only at 15 and 30 minutes into the
treatment, to be present when the tester arrived to proceed with assessment of the

muscle pain sensitivity outcome.

Group 2 (Sham IFC plus limited therapeutic interaction)

For this group, the same protocol as the one above described for the group 1 was
applied. The difference was that for this group a sham IFC intervention was
considered. During the sham application the investigator’s instructions were as
follows: “today I am going to apply a new treatment called therapeutic sub-
threshold current...since the level of stimulation is sub-threshold, you might not

be able to feel it beneath the electrodes”.

Group 3 (Active IFC plus enhanced therapeutic interaction)

For this group, a single 30-minute session of active IFC was applied with an
enhanced patient-therapist encounter. During the first ten minutes, participants
were questioned about their symptoms, how LBP influenced her/his lifestyle, and
how much the participant knew about the cause of her/his condition. The

therapeutic interaction was enhanced through the inclusion of behaviors such as
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active listening (i.e. repeating patient’s words, asking for clarifications), empathy
(such as saying: “I can understand how difficult LBP must be for you”), or twenty
seconds of thoughtful silence while analyzing the treatment plan.*’ This
intervention model aimed to create an optimal patient-clinician relationship.*’ 3
After completing this protocol, the therapist proceeded with the treatment
application. The therapist stayed in the room during the entire treatment time.
Also, during this time, verbal interaction between the therapist and participant was
encouraged. In addition, the therapist remained in the treatment area when the
tester arrived to proceed with the assessment of the muscle pain sensitivity
outcome (i.e. 0 minutes, 15 and 30 minutes into the treatment). Finally, after

finishing the treatment, a few words of encouragement were exchanged between

the therapist and the participant.

Group 4 (Sham IFC plus enhanced therapeutic encounter)

For this group, the same protocol as the one above described for the group 3 was
applied. The difference was that for this group a sham IFC intervention was
considered. During the sham application the investigator’s instructions were as
follows: “today I am going to apply a new treatment called therapeutic sub-
threshold current...since the level of stimulation is sub-threshold, you might not

be able to feel it beneath the electrodes.”
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Figure 2. Carbon rubber electrodes placed over lumbar (L1) and sacral (S2) areas.
Mechanical algometer applied perpendicularly over the right erector spinae muscle
targeted as the central area of stimulation (4 cm to the right of the spinous process of L4).

5.2.3. THERAPISTS AND TRAINING METHODS

Three female trained physical therapists applied the IFC treatments. Their mean
age was 35.6 years and their average clinical experience in the management of
musculoskeletal disorders was 11.3 years. The therapists were also formally
trained in methods of patient-clinician interactions by a clinical psychologist to
ensure they were able to create the two different therapeutic contexts (i.e. limited
interaction versus enhanced interaction). Therapists were instructed in advance on
the scripts for their interactions with the active and sham groups by means of a

training manual and by role-playing with simulated patients.*’
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5.2.4. ADHERENCE TO TREATMENT PROTOCOL

Adherence of the clinicians to protocols was based on how closely they followed
the established procedure.*’ # 3 This was assessed by videotaping all treatment
sessions of which 28 (20%) were randomly selected for evaluation. Two research
assistants not involved with the trial separately rated each session regarding

treatment fidelity using an evaluation form specifically designed for this study.

5.2.5. STUDY PROCEDURE

As presented above, subjects were randomized to receive one single session of
one of the following treatments: active IFC in a limited therapeutic encounter,
sham IFC in a limited therapeutic encounter, active IFC in an enhanced

therapeutic encounter or sham IFC in an enhanced therapeutic encounter.

At the beginning of the treatment session, the treatment procedure was explained
to the participants through the use of a standard information sheet. Participants
were told that they would receive either the standard electrotherapy treatment for
their condition (i.e. active) or a new treatment based on a sub-threshold level of
electrical stimulation (i.e. sham) for 30 minutes. General characteristics of the

treatments were also provided to the participants.

Later, the participants’ personal and demographic data were recorded. In addition,
the level of disability (ODI), pain intensity (PI-NRS), and expectations of pain

relief (CEQ) were assessed.
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Normal skin sensation was tested at the stimulation site (lumbar area). Before
conducting the PPT assessment, subjects were instructed in the application of the
algometer and given a demonstration. They then underwent a practice test of PPT
measurements until the subjects felt they understood the sensation and what they
were being asked to do and feel. A trained physiotherapist assessor (JF) measured
the PPTs by applying a calibrated mechanical algometer (Wagner Instruments,
Greenwich, CT 06836-1217) at a constant rate of force of 1 kg/cm*/second. The
algometer was applied perpendicularly over the right erector spinae muscle,
landmarked for reproducibility, 4 cm to the right of the spinous process of L4 (see

Figure 2). The erector spinae muscle was chosen because it has previously been

81, 82 45, 46, 63

used in clinical , and experimental settings , excellent intra-examiner

d,® 8 and normative values are available for this

reliability has been reporte
area.®? The force recorded by the algometer was the minimum amount of pressure
that evoked the first sensation of pain.’* 8% During the procedure, patients were
instructed to differentiate the pressure from a feeling of “being pressed” to “initial

pain recognition (threshold).” ¢! Subjects were asked to say “stop” as soon as they

felt a clear sensation of pain, distinct from pressure or discomfort.

PPT measurements were taken on four different occasions during the
experimental procedure; M1 (10 min pre-treatment), M2 (time 0 start of
treatment), M3 (15 min into treatment), M4 (30 min- end of treatment) (see Figure
3). On each occasion, two consecutive PPT measurements performed 60 seconds

apart were collected and averaged for analysis.
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During treatment, participants lay in a prone position with the arms relaxed
alongside the trunk. The same electrode arrangement was considered for all 4

treatment groups (see Figure 2).

After completing the treatment, pain intensity (PI-NRS) and expectations of pain
relief (CEQ) were assessed. At this point, the therapeutic alliance questionnaire of
the PRES scale was given to the subject to be completed. In addition, participants
were asked whether they felt the treatment was successful. Finally, participants

completed the global rating scale.

IFC Treatment switched on IFC Treatment switched off
I >
-10 0 15 30
10 min pre-treatment Time O 15 min into treatment End of treatment
Pre-test value M1 Pre-test value M2 Test value M3 Test value M4

Figure 3. Description of the recordings of pressure pain thresholds (PPT) at different time
intervals during the study for the different study groups.

5.2.6. ADEQUACY OF BLINDING

To determine whether or not the active and sham IFC treatments were perceived
differently by subjects, the difference in expectancy scores at baseline between the
two treatments (i.e. active IFC, sham IFC) were calculated. To prevent cross
contamination, participants in the different groups were asked not to talk to each

other about the study details during the study period. In addition, after the session
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ended, participants were asked to guess the type of the treatment (i.e. active IFC

or sham IFC).

5.2.7. OUTCOME MEASURES

Patients were evaluated by a blinded outcome assessor and the timing of outcome
assessment was similar in all four groups. Outcomes of interest for assessing the
magnitude of the effect for the different treatments applied included the pain
intensity numerical rating scale (PI-NRS) and muscle pain sensitivity as measured

through pressure pain thresholds (PPT).

Pain intensity

The PI-NRS is a self-reporting measure of pain intensity.>! The PI-NRS involves
asking patients to rate their pain intensity by selecting a number on a horizontally
depicted 11-point scale from 0 (no pain) to 10 (worst possible pain).’> Based on
its several advantages (i.e. more responsive, sensitive and easy to administer) over
other pain measuring scales, the PI-NRS has been recommended as a core
outcome measure in clinical trials of chronic pain treatments. > 5 The PI-NRS
has been shown to be a reliable and valid measure of pain severity particularly in
patients with chronic LBP.%*> > The minimal clinically important change for LBP
has been reported to range from 1.5 to 3.2 points.’’ Other authors have determined

a meaningful clinical change of 2 points from baseline pain scores.>* 38-60
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Muscle pain sensitivity
Muscle pain sensitivity was evaluated through the PPT, or the minimum pressure

.51 PPT measurements have been shown to have

that induces pain or discomfor
good or excellent inter-rater ICC values ranging from 0.74 to 0.90 * and intra-
rater reliability ICC values ranging from 0.75 to 0.99.%%7 In addition, good
values of sensitivity (0.77 to 0.88) and specificity (0.87 to 0.94) for conditions
such as myofascial pain and fibromyalgia have been reported.®® % The minimal

clinically important change calculated for this outcome has been reported to be >

1.10 Kg/cm?/s 4670

The therapeutic alliance

The therapeutic alliance between the therapist and the patient was measured by
using the working alliance sub-scale of the Pain Rehabilitation Expectations Scale
(PRES). The PRES is a self-reported clinical intervention-specific assessment
tool developed to measure proxy efficacy, motivation/ expectations, and working
alliance for rehabilitation interventions in LBP patients.”! Accordingly, the PRES
encompasses three different sub-scales with 35 items (10 items for proxy efficacy,
14 items for motivation/expectation, and 11 items for working alliance) rated on a
4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree).
Scores for the PRES scale range from 0 to 44 (see Appendix 4). Preliminary
psychometric results validated the factorial structure of the PRES.”! In addition,
high values of internal consistency for each sub-scale (proxy efficacy a 0.93,
motivation/expectations o 0.95, and working alliance sub-scale a 0.96) have been

reported.”!
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Level of expectations

Patients were asked to rate their expectations of pain relief using the Credibility

and Expectancy Questionnaire (CEQ). The CEQ tool has been widely used in

72, 73 74

clinical trials in diverse areas such as psychology pharmacology

5 76, 77

physiotherapy 7>, and cognitive-behavioral therapy to determine level of
expectations. The CEQ comprises 6- items (2 sets) and two factors (i.e. credibility
and expectancy). Items 1 to 3 measure credibility, while items 4 to 6 appraise
expectancy. Subjects are asked to rate items on a scale of 1 to 9, with anchors
provided for 1 (“not at all), 5 (“somewhat”), and 9 (“very”).”® 7 Thus, for the
expectancy variable a minimum score of 3 points and a maximum of 27 points

can be obtained. The CEQ is considered to be a valid and reliable’® tool to

measure the expectancy construct.

Global rating scale (GRS)

In rehabilitation disciplines, the patient’s perspective is highly valued. The
assessment of clinical significance from the participant’s perspective was assessed
through the GRS. The GRS is one of the most commonly tools used in health
research.’’ This scale can be used to rate the magnitude of change they have
experienced in a specific dimension (i.e. pain). Patients respond by identifying the
degree of change on a 15-point Likert scale, with -7= a very great deal worse, 0=
about the same, and +7= a very great deal better *® Changes of *1-3 represent

small changes, + 4-5 moderate changes, and + 6-7 large changes.

All measurements included under the four treatment conditions (i.e. group 1 to

group 4) were performed by the same-trained investigator who was blind to the
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type of IFC treatment applied and to the statistical analysis of data. Participants
were blind to intervention status. Treatment and outcome measurements were

conducted in a quiet, isolated treatment area, free of outside distractions.

5.3. STATISTICAL ANALYSIS

An a priori sample size of 116 participants (i.e. a minimum of 29 per group) was
calculated for a four group MANOVA, with repeated measures to detect a change
of > 2 points on the PI-NRS with a power of 0.80, a = 0.05, and a moderate effect

size 0.75 using established statistical guidelines.®’

Baseline participant’s characteristics for the four treatment groups were compared
using independent t-tests for continuous variables. A two-way repeated measures
MANOVA was used as the main test to evaluate the differences in PI-NRS and
PPT’s among treatment groups. Pairwise comparisons using Bonferroni’s post
hoc test were used to determine whether specific differences between each of the
groups existed. In addition, in order to determine if different therapists influenced
the way that patients responded to the treatments, a 2 way MANOVA analysis (2
factors: group treatment and therapist) on pain and PPT outcomes was performed.

The level of significance was set at a= 0.05.

Calculation of the effect size (Cohen d)*®was included to determine the magnitude
of the therapeutic effect and the clinical significance for both main outcomes (i.e.
pain intensity and muscle pain sensitivity) among treatment groups. Clinical

significance from the participant’s perspective was assessed through the global
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rating scale. The MID for PPT and pain intensity were calculated from the GRS

following the guidelines established by Guyatt et al.*°

SPSS version 17.0 program
was used to perform the statistical analysis. The level of significance was set at o

= 0.05. The analyst conducting the analysis was blinded to treatment allocation

since an external research assistant codified the data to be analyzed.

5.4. RESULTS

5.4.1. SUBJECTS

A total of 117 participants with chronic LBP were enrolled. Their mean age was
30 years (SD= 6.8, range = 19- 65 years), mean height was 1.69cm (SD= 8.2), and
mean weight was 67 kg (SD= 14.4). None of the 117 participants withdrew, and
complete data was available on all 117. As indicated in Table 1, baseline
demographic, body weight, height, pain intensity, pain chronicity, and level of

expectations among groups were not significantly different (p>0.05).
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Table 1. Baseline variables for the four treatment groups

Characteristics AL (n= 30) SL (n=29) AE (n=29) SE (n=29) P value
Age 30.5 (10.26) 30.3 (11.22) 29.7 (11.33) 29.8 (10.78) 0.991

Height (cm) 170.9 (9.53) 168.2 (10.11) 169.1 (9.41) 169.4 (10.13) 0.769
Weight (kg) 69.6 (18.64) 66.6 (11.99) 67.1(13.28) 65.3 (18.64) 0.695
Sex Female 18 (60%) Female 17 (58.6%) Female 19 (65.5%) Female 17 (58.6%)

Male 12 (40%) Male 12 (41.4%) Male 10 (34.5%) Male 12 (41.4%)

PI-NRS 4.01(0.91) 4.09 (0.10) 4.03 (0.92) 4.10(0.12) 0.986

CEQ initial 15.6 (2.69) 15.2 (4.51) 15 (2.73) 16 (4.80) 0.898

Pain duration (months)  45.3 (56.76) 51.1 (38.19) 51.21 (38.30) 47.28 (87.29) 0.974

Data are presented as mean and standard deviation. Significant differences P < 0.05
AL= active limited, SL= sham limited, AE= active enhanced, SE= sham enhanced. PI- NRS= pain intensity
numerical rating scale, CEQ= credibility expectancy questionnaire score before treatment.

5.4.2. DIFFERENCES BEFORE-AFTER ON PPT AND PAIN INTENSITY BY

GROUPS

MANOVA testing determined that there were statistically significant differences
between groups on the mean change (before-after) of PPTs and pain intensity
scores (p< 0.05). Results of the multiple comparisons between groups using the

Bonferroni post hoc test for PPTs and pain intensity are displayed in Table 2.

Pain intensity

Mean differences (before-after) in pain intensity (PI-NRS) were 18.3 mm (95%
CI 14.3 to 20.3), 10.3 mm (95% CI 6.6 to 12.7), 31.3 mm (95% CI 27.2 to 33.3),
and 22.2 mm (95% CI 18.9 to 25.0), for the groups AL, SL, AE, and SE
respectively. Percentages of pain reduction were 45.5%, 24.5%, 77%, and 54.5%

for the groups AL, SL, AE, and SE respectively (see Table 3 and Figure 4).
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Mean differences (before-after) in PPTs were 1.2 kg (95% CI 0.7 to 1.6), 0.3 kg

(95% CI1 0.2 to 0.8), 2.0 kg (95% CI 1.6 to 2.5), and 1.7 kg (95% CI 1.3 to 2.1),

for the groups AL, SL, AE, and SE respectively. Percentages of increased pain

thresholds were 32.6%, 10.5%, 51.5%, and 40.0% for the groups AL, SL, AE, and

SE respectively (see Table 3 and Figure 5).

Table 2. Pairwise comparisons for muscle pain sensitivity (PPT) and pain intensity

Mean Std. Error Sig." 95% Confidence Interval for difference *
Time (D) group (J) group difference (I-J) Lower Boundary Upper Boundary
PPT AL SL 0.816 0.308 0.055 -0.010 1.642
AE -0.856* 0.308 0.038 -1.682 -0.030
SE -0.525 0.308 0.543 -1.351 0.301
SL AL -0.816 0.308 0.055 -1.642 0.010
AE -1.672% 0.310 0.000 -2.505 -0.839
SE -1.341* 0.310 0.000 -2.174 -0.508
AE AL 0.856* 0.308 0.308 0.030 1.682
SL 1.672* 0.310 0.000 0.839 2.505
SE 0.331 0.310 1.000 -0.502 1164
SE AL 0.525 0.308 0.308 -0.301 1.351
SL 1.341% 0.310 0.000 0.508 2.174
AE -0.331 0.310 1.000 -1.164 0.502
PAIN AL SL 7.623* 2.166 0.004 1.806 13.440
AE -12.949% 2.166 0.000 -18.766 -7.132
SE -4.673 2.166 0.199 -10.491 1.144
SL AL -7.623* 2.166 0.004 -13.440 -1.806
AE -20.572* 2.184 0.000 -26.439 -14.706
SE -12.297* 2.184 0.000 -18.163 -6.430
AE AL 12.949% 2.166 0.000 7.132 18.766
SL 20.572%* 2.184 0.000 14.706 26.439
SE 8.276* 2.184 0.001 2.410 14.142
SE AL 4.673 2.166 0.199 -1.144 10.491
SL 12.297* 2.184 0.000 6.430 18.163
AE -8.276* 2.184 0.001 -14.142 -2.410

Based on estimated marginal means

a. Adjustment for multiple comparisons: Bonferroni

*. The mean difference is significant at the 0.05 level

AL= active limited, SL= sham limited, AE= active enhanced, SE= sham enhanced
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Table 3. Mean differences (baseline and post-treatment) in muscle pain sensitivity (PPT)
in kg/cm?/second and pain intensity scores (PI-NRS) for the treatment groups (mean +

SD.
Outcome measure Active Limited Sham Limited  Active Enhanced Sham Enhanced
(n=30) (n= 29) (n=29) (n= 29)
Pain intensity (PI-NRS)
Baseline 4.01 (0.91) 4.09 (1.0) 4.03 (0.92) 4.10 (1.29)
Post-treatment 2.18 (1.17) 3.06 (1.27) 0.89 (0.98) 1.88 (1.44)
Difference 1.83 (0.85) 1.03 (0.65) 3.13 (0.97)* 2.22 (0.75)*
% of change (pain reduction) 45.6 24.5 77.4 54.5
Muscle Pain Sensitivity (PPT)
Baseline 3.89 (1.8) 3.76 (1.8) 4.11(1.8) 4.5 (2.3)
Post-treatment 5.15 (2.6) 4.16 (1.6) 6.21 (2.6) 6.3 (2.8)
Difference 1.25 (1.3)* 0.39 (0.9) 2.09 (1.1)* 1.75 (1.3)*
% of change (increased PPT) 32.6 10.5 51.5 40.0

* Indicates findings were clinically important according to indexes based on distribution (i.e. MID [Minimally
Important Difference], SEM [Standard Error of Measurement]) reported in the literature.
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Figure 4. Mean differences (before — after) in pain intensity scores (PI-NRS) for the four

treatment condition



187

8.000
o 7.000
[}
<
T 6.000
3
¥ 5000
(7]
©
©
% 4.000
g
£
™
£ 3.000 -
[
o
[J]
5 2.000 A
a
o
a 1.000 -

0.000 -

Active Limited  Sham Limited Active Enhanced Sham Enhanced
Treatments groups
M Before (M1) M After (M4)

Figure 5. Mean PPTs (Kg/cm?*/sec) before (M1=-10 min) and after (M4 = 30 min) for the
four IFC treatments. Results are shown as mean + SEM.

5.4.3. DIFFERENCES AT DIFFERENT TIME POINTS DURING THE
EXPERIMENTAL PROCEDURE (M1-M4) ON PPT AND PAIN INTENSITY BY

GROUPS

In addition, a two-way ANOVA mixed design with repeated measures found a
significant main effect on time (p< 0.01), and a significant interaction between
time and group (p<0.01) for PPT measures. Results of the multiple comparisons
between group and times of the trial using the Bonferroni post hoc test for PPTs

showed significant differences at 15 minutes between SE and SL groups (p= 0.03,
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95% CI1 0.1 to 3.4), at 30 minutes between AE and SL (p= 0.01, 95% CI 0.2 to

3.0), and at 30 minutes between SE and SL (p< 0.01 (95% CI1 0.4 to 3.9).

5.4.4. THERAPIST EFFECT

A 2 way MANOVA test determined that there was no significant differences
between therapist (p=0.18) or any interaction between therapist and groups
(p=0.10), either for pain or for PPT outcomes (Figures 6 and 7). In other words,
therapists were similar in providing the treatment and did not have an influence in

the way that patients responded to different treatments.

50
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30

Pain Intensity NRS

20

10 -

AL SL AE SE

Treatment Groups

Therapist 1 M Therapist 2 M Therapist 3

Figure 6. Therapist effect by treatment group on pain intensity (PI-NRS scores).Results
are shown as mean + SEM.
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Figure 7.Therapist effect by treatment group on PPTs (Kg/cm?*/sec). Results are shown as
mean *+ SEM.

5.4.5. THERAPEUTIC ALLIANCE SCORES ACROSS GROUPS

Scores for the therapeutic alliance (PRES) assessed at the end of the session were
34.3 (SD= 4.4), 30.6 (SD= 5.5), 43.0 (SD= 1.8), and 42.0 (SD= 2.6) for the AL,
SL, AE, and SE groups respectively. Scores between the two enhanced groups
(AE, SE) were not significantly different (p= 1.0). Scores between active limited
and enhanced groups (AL, AE), and sham limited and enhanced groups (SL, SE)

were significantly different (p< 0.00).
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5.4.6. CLINICAL IMPORTANCE

Pain intensity

Group differences for pain intensity (PI-NRS) between baseline and at 30 minutes
of treatment, identified for groups AE (31.4 mm) and SE (22.2 mm) exceeded
suggested values for the smallest clinically meaningful differences.’* %% Large
effect sizes (Cohen d) between baseline and at 30 minutes of treatment were
found for all groups, being d=0.86, d= 1.60, d= 1.73, and d= 3.26 for the groups
SL, SE, AL, and AE respectively. In addition, clinically important effect size
differences were found between the SL and AE groups (d= -2.51), SL and SE
groups (d=-1.73), AL and AE groups (d= -1.36), AE and SE groups (d= 1.0), and

AL and SL groups (d= 0.89).

Muscle pain sensitivity

Groups differences for muscle pain sensitivity (PPT) between baseline and at 30
minutes of treatment for groups AL (1.2 kg/cm?), AE (2.0 kg/cm?), and SE (1.7
kg/cm?), reached values deemed to be clinically relevant.*® 70 A large effect size
(Cohen d) was found for the AE group (d=0.9), moderate effect sizes were
observed for the SE (d= 0.6) and AL group (d= 0.5), and a small effect size was
observed for the SL group (d= 0.2). Also, clinically important effect size
differences were found between the SL and AE groups (d= -0.9) and SL and SE

groups (d=-0.9).
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Global rating scale

Average change in the global rating scale reported by participants was 4 points, 2
points, 5 points, and 4 points for the AL, SL, AE and SE groups respectively.
Ninety percent of participants in the AE group perceived the change as moderate
(i.e. £ 4-5 points) while this change was reported in less than 5% of participants in
the SL group. Average pain intensity considered minimally important for
participants was calculated to be 12 mm. Therefore, only 22.5% of participants
felt that the treatment they received was unsuccessful for controlling their pain. In
addition, the average PPT considered minimally important for participants was
calculated to be 1.05kg/cm?/seconds. Accordingly, 39% of participants felt the

intervention was not effective for increasing their pain thresholds.

5.4.7. BLINDING ASSESSMENT

Expectations at baseline among the 4 treatment groups (i.e. AL, SL, AE, SE) were
not significantly different (p= 0.90, see Table 1). This means that the expectations
of the groups were similar and participants (before they received treatment)
perceived active and sham treatments as comparable.

In addition, when participants were asked at the end of the session to guess the
type of treatment (i.e. active or sham IFC), 87% (n= 25) of participants in the SL,
and 97% (n=28) in the SE group thought they had been treated with an active
intervention. In other words, only 8% (n=5) of all participants in both sham

groups (n=58) correctly guessed that they had not received an active treatment.
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This provides some evidence that the blinding procedures were adequate and that
both the active and the sham treatments were perceived equally by the
participants. No one in the active groups (AL, AE) thought they received a sham

intervention.

5.4.8. ADHERENCE TREATMENT PROTOCOL

Evaluation of videotaped interactions indicated that 86% of the sessions evaluated
were rated as adherent to the protocol by 2 research assistants unconnected with
the study. Reliability on these ratings between the raters was considered excellent
(ICC=0.95, 95% CI 0.8 to 0.9; p<0.01). The 14% of non-adherent sessions
included only sessions for the enhanced groups (AE, SE). The fault observed for
the therapists in these sessions was the no inclusion of words of encouragement to

the participant at the end of the treatment.

5.4.9. ADVERSE EFFECTS

An important safety feature when applying electrotherapy modalities is the report
of adverse effects. Reporting adverse effects must be included as a mandatory
aspect not only for the safety of patients, but also for professional integrity.
Although IFC is considered a safe modality, its application has been associated
with local adverse effects such as blisters, burns, bruising and swelling.®”*® In this
study, two participants (one female receiving active IFC in a limited interaction,

and one male receiving sham IFC in a limited interaction) reported an increase in
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their pain with no apparent reason after receiving the IFC treatment session. No

other adverse effects were reported or observed among participants.

5.5. DISCUSSION

This study examined the impact of therapeutic alliance on clinical outcomes in
patients with nonspecific chronic LBP. The most striking result of this
randomized, double-blind, controlled study was the relevant effect of the
enhanced therapeutic context on pain modulation. As hypothesized, more
beneficial outcomes were found for patients on the enhanced therapeutic alliance
groups (active enhanced and sham enhanced) when compared with the limited

interaction groups (active limited and sham limited).

5.5.1. THERAPEUTIC ALLIANCE IN PHYSIOTHERAPY

The results of this present study suggest that the therapeutic context, in which the
intervention (i.e. IFC) was applied may be more relevant than the intervention
itself. The therapeutic alliance (i.e. nonspecific treatment effect) seems to be
more important than the specific effect of the IFC in reducing pain intensity and

muscle pain sensitivity.

Since this is the first study looking at the effect of manipulation of the TA in
chronic pain receiving a physiotherapy intervention, direct comparisons cannot be

made. However, our results are in line with a recent study % that confirmed that a
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supportive patient-practitioner relationship is the most potent component of
placebo effects in the management of patients with irritable bowel syndrome. In
this study, the magnitude of the effect for an augmented interaction (i.e. 45
minutes’ duration including supportive, warm, active listening behaviors) between
the practitioner and the patient was not only statistically but also clinically
significant for pain, symptom severity, and quality of life outcomes compared
with limited interaction (i.e. 5 minutes) and the natural history of the condition
(waiting list control group). Although methodological differences are present
between both studies, some similarities such as the intervention protocol and the
use of subjective outcome measures makes the comparison between these two

RCTs worth considering.

In medicine, a recent body of literature has shed light on the importance of
nonspecific effects of the doctor-patient relationship and communication styles on

outcome of treatment,!?0-102

Similar to medicine, in physiotherapy, it is
conceivable that the patients’ differences in treatment responsiveness are likely
related to the therapist’s interpersonal skills rather than the appropriateness of the
treatment technique. This notion may have some support considering the nature of
therapeutic interventions in which features such as touch, care, and attention play
a relevant role. Thus, physiotherapy encounters typically exhibit high levels of
patient-clinician interaction. Since the placebo effect is directly associated with
the degree of such interaction, the therapist could be a major contributor to the

placebo response in physiotherapy.'?® The results of recent systematic reviews and

meta-analyses about common non-pharmacological interventions used by
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physiotherapists to treat chronic LBP have shown similar and modest short-term
benefit, but little long-term benefit. 1% 1% It is plausible that these limited results
occurred because contextual factors (e.g. expectations, TA) inherent to clinical
encounters were not encouraged during the application of interventions during
these controlled trials. In clinical settings, it is possible that treatments applied in a
neutral or in a ‘business-like manner’ (i.e. the contextual factors are not enhanced)

may translate into less than optimal clinical outcomes.

5.5.2. MAGNITUDE OF THE EFFECT

The results of the study showed a clear dose-response effect, where the largest
beneficial effect occurred in the active IFC group with enhanced TA (AE) and the
smallest effect was displayed by the sham IFC in a limited TA (SL). These
findings met our hypotheses, however, the magnitude of the effect in the AE
group was larger than we had anticipated. On average, participants in the AE
group had decreased pain intensity by 3.1 points on the PI-NRS. In addition, they
increased their PPTs by 2.09 Kg/cm?/s. These values largely exceeded what is
considered a clinically meaningful change for these outcomes. ¢ 7 These
differences also correspond to the large effect sizes calculated for pain (d= 3.26)

and PPT (d= 0.93) outcomes in our sample.

On the other hand, clinical outcomes for the participants in the SL group showed
the smallest effect. Participants in this group reported a decrease in pain of only
1.0 point on the PI-NRS and an increase in PPT of 0.39 Kg/cm?/s. These values

are not considered clinically meaningful. Interestingly, the sham IFC with an
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enhanced TA (SE) displayed better results than the active IFC with a limited TA
(AL). Change in pain intensity on the PI-NRS for the SE group was 22.2 points
and 18.3 points for the AL group. Accordingly, changes in PPTs were 1.75
Kg/cm?/s and 1.25 Kg/cm?/s for the SE and AL groups, respectively. Although
differences were not significantly different between groups, whether or not a
sham application (i.e. no active ingredient) in an enhanced TA is better than an
active intervention (i.e. active ingredient included) in a limited TA would be

worthwhile exploring further.

Analysis of clinical relevance from the patient’s perspective showed that most of
participants rated their change in pain after the treatment as clinically meaningful.
Thus, average scores in the GRS reported were 5 points, 4 points, and 4 points for
the AE group, SE group and AL groups respectively. This contrasted with the
perception of change in pain rated by the participants in the SL group where the

average score in the GRS was 2 points, representing a small change.

5.5.3. MECHANISMS

Some mechanisms have been proposed to explain the positive effects of the TA
on treatment outcomes. Recently, evidence has shed light on the neurobiology of
the clinician-patient relationship and the mechanisms of how appropriate words
from the clinician can induce meaningful changes in neural activity leading to the
activation of the endogenous opioid system, biological changes and improved

pain outcomes.?> 47 %% For example, it has been shown that when the clinician-



197

patient relationship is absent, the magnitude of the analgesic response is
reduced.'® °'%3 Elimination of the TA negatively influences pain outcomes,
possibly due to a reduced activation of opioid mechanisms in patients in the

absence of the doctor or nurse during the clinical procedure.*

Also, personal characteristics of clinicians can influence treatment outcomes
either positively or negatively. Some potential behavioral styles may favor or
inhibit placebo responses. For example, the clinician, by listening, sending
appropriate messages, and physically contacting the patient during the clinical
examination may induce a strong placebo effect, whereas inappropriate comments
may exacerbate the symptoms.”* Other therapeutic variables that enhance placebo
responses include the amount of time the clinician spends with patients and a

warm emphatic interaction 47+ 4°

In this study, physiotherapists in the enhanced groups were present for the whole
treatment session, and they also included behaviors such as active listening (i.e.
repeating patient’s words, asking for clarifications), empathy (such as saying: “I
can understand how difficult CLBP must be for you”), and few words of
encouragement (i.e. I do understand that at times, chronic pain can be something
that is beyond your control... Whatever happens, try to be patient with yourself

and look forward to good things that are ahead for you).

The interaction between practitioner and patient has been considered central in
determining outcome in back pain and neck pain.”> °® It is plausible that the

reduced scores in pain and the increased pain thresholds exhibited by the patients
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in both enhanced groups could be the result of opioid activation as a consequence
of the increased attention given by the physiotherapists. In addition, the enhanced
communication skills, and the concerned optimism exhibited about the patient by
the physiotherapist during the treatment session could potentially explain these
results. Finally, available data suggest that the placebo-associated improvement is
strongly influenced by the patient’s awareness of the procedure and depends on
the invasiveness of the procedure; elaborate rituals can produce effects that are
greater than a simple pill ingestion.’” *® Thus, the application of a highly
technologically impressive piece of equipment such as an IFC machine may have
resulted in a highly evocative and therapeutically potent agent for the patients in

our study.

5.5.4. THERAPIST EFFECTS

In this study we did not find significant differences between the therapists and
interaction between therapist and groups on clinical outcomes. This demonstrated
that individual differences (i.e. personality) among therapists did not influence the
placebo response. This finding suggests that when different therapists adhere, as
shown by our study, a highly scripted and standardized treatment protocol, their
personality attributes may not have an influence in the way that patients

responded to treatments.
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5.5.5. STRENGTHS AND LIMITATIONS OF THE STUDY

To our knowledge, this is the first randomized controlled study aimed at exploring
the effects of manipulating the TA in physiotherapy treatment of chronic pain.
The testing protocol was standardized and conducted in our lab to minimize bias,
but this made the environment somewhat different that routine clinical practice.
There were many characteristics of the design that strengthen the results. Our trial
had high internal validity as shown by adequate randomization, concealed
allocation, baseline comparability among groups, and evidence of effective
blinding of the research team and participants. Experienced clinicians delivered
the interventions, in accordance with a highly standardized study protocol
designed to deliver different therapeutic contexts. We also excluded persons with
previous experience in IFC.

While the results of this study are encouraging, any inference from this study
needs to be tempered due some limitations. First, the positive effects shown in the
enhanced groups (i.e. AE, SE) could be due to the possibility that patients in these
groups were more willing to please the therapist compared with the patients in the
limited groups (i.e. selection bias). Second, since we did not include a “no
treatment” control group, the results of this study might be under scrutiny. It is
probable that participants in the enhanced groups could have had an improvement
in their pain due to natural variability in pain levels alone. However, it is likely
that this confounder (pain variability) would have equally affected all groups and
thus would not account for the differences in the analgesic effect observed across

groups. In addition, this study involved just one session of treatment, therefore
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elements such as the natural history of LBP were not likely to have compromised
our findings. Third, our study protocol aimed to test the immediate effect of the
therapeutic alliance. Therefore, there is a need to determine if these reported
benefits could be sustained in the longer term. Thus, future research is needed to
overcome these limitations and expand the analysis of the existing evidence

regarding the effects of TA as another therapeutic agent within clinical practice.

5.5.6. IMPLICATIONS FOR PRACTICE

The results of this study provide an important clinical contribution to the area of
physiotherapy and the management of chronic musculoskeletal conditions. In this
study, the combination of active IFC in an enhanced TA displayed the most
significant and clinically meaningful therapeutic benefits. These results call for a
more in-depth consideration of contextual factors when delivering therapy.
Physiotherapists should consider optimizing the psychosocial context in the
clinical management of chronic pain conditions. This is especially important in
conditions (e.g. chronic LBP) where the effects of specific physiotherapy
interventions have been shown to be of modest value in controlled trials. In
addition, since chronic conditions demand considerable commitment by patients
when implementing treatment regimes, a strong alliance between the therapist and
the patient is essential to achieve patient compliance. Ideally, physiotherapists
should combine the power of modern technologies, better therapeutic approaches,
and the therapeutic value of the placebo effect, specifically including an enhanced

TA, in their treatments. In other words, the TA may be considered as another
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therapeutic agent. Therefore, physiotherapists’ awareness of this factor when

delivering their interventions could lead to better outcomes.

5.6. CONCLUSION

This randomized clinical trial showed the beneficial and clinically relevant effects
of an enhanced therapeutic encounter when treating patients with chronic LBP.
Results support efforts to foster enhanced alliance between patients and providers
when delivering physiotherapy interventions for people with chronic pain.
Potentially, treatment effects depend more on nonspecific factors of care — such as
therapeutic alliance - rather than specific effects of physiotherapy treatments.
Further research on the role of nonspecific effects in physiotherapy practice is

warranted.
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CHAPTER 6

CONTRIBUTORS FOR THE PLACEBO MEDIATED ANALGESIA IN
CHRONIC LOW BACK PAIN

Background: The analysis of the effectiveness of the placebo effect and placebo
analgesia is enriched when the placebo determinants are taken into account.
Despite some consensus on the physiologic mechanisms underlying the placebo
effect, there is less agreement on the variables associated with the placebo
analgesia response.

Objective: To explore the determinants of placebo response in participants with
chronic low back pain (LBP) receiving physiotherapy.

Methods: Data was analyzed from a randomized controlled trial designed to
determine the impact of the therapeutic alliance on pain intensity (PI-NRS) and
muscle pain sensitivity (PPT) among participants with chronic LBP. In this study,
participants were randomized to receive either a single session of sham
interferential current therapy (IFC) in a limited alliance (n=29) or a single sham
IFC session with an enhanced alliance (n=29). Three physiotherapists applied the
treatments. Potential placebo determinants included personal characteristics (i.e.
age, gender), psychosocial variables (i.e. expectancies, therapeutic alliance), and
condition-related factors (i.e. pain intensity, pain duration, muscle pain sensitivity,
and level of disability). Placebo response was defined as a change in pain

intensity in a participant as a result of the application of the sham IFC procedure.
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Analysis: Multiple logistic regression was used to identify potential determinants
of a placebo response.

Results: The level of alliance (odds ratio 1.22; 95 CI (1.08 to 1.38); p < 0.01) and
pain duration (odds ratio 0.96; 95 CI (0.93 to 0.99); p < 0.01) were the only two
factors significantly associated with placebo response. Participants in the
enhanced group had an increase in the alliance by 11 points compared to the
limited group. This was interpreted as approximately 8 times higher likelihood of
being a placebo responder compared to the limited group.

Conclusion: A high level of alliance between patient and therapist and lower pain
duration were positively associated with the placebo analgesia response in
participants with chronic LBP. This study highlights the power of the alliance and
suggests that the quality of the interaction is not only a major factor associated
with the placebo response but also considerably influences the size of placebo
effect in patients with chronic LBP. These findings have implications for future
research in physiotherapy helping to characterize which patients may be placebo

responders.
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6.1. INTRODUCTION

There is accumulating evidence from different methodological approaches (i.e.
clinical and laboratory) that the placebo is a robust psychobiological effect

1,2

12.39.10-12 Behavioral 2,

attributable to an overall therapeutic context.

121110 regults have largely contributed

psychophysiological*®, and neuroimaging
to accepting a placebo response as a genuine psychological and
neurophysiological phenomenon with important implications for clinical research
and medical care.

While the mechanisms of placebo analgesia (e.g. expectancies, conditioning,
observational learning) have become increasingly articulated, very little work has
been published addressing factors associated with this phenomenon. Identification
of factors or variables that can contribute to the placebo analgesia response would
help identify patients likely to be placebo responders. The analysis of the
effectiveness of the placebo response and placebo analgesia is enriched when

t.13 Moreover, predicting the

placebo determinants are taken into accoun
probability of an individual reacting to placebo in physiotherapy could have major
implications for improving the design and efficacy of clinical trials, allowing
more precise entry criteria into trials. A challenge is to identify the factors that
could influence the placebo or the therapeutic contextual response in patients
suffering from chronic musculoskeletal pain, especially chronic low back pain
(LBP).

Some research has attempted to identify factors associated with a placebo

response.'*!®  Although gender differences may help explain the variability in the
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magnitude of placebo response,'* this issue has often been overlooked when
discussing and reporting results. In addition, the current evidence about the role of
gender as a contributor of placebo analgesia is represented by only a limited
number of clinical studies.!” !¢ For example, no gender differences in placebo
analgesia have been reported in acute clinical pain.'> '® No studies have examined
the association of gender on placebo response in chronic painful conditions. In
addition, although a significant placebo effect has been reported among older

patients with depression,'’and Parkinson’s disease,'®

the role of age as a
contributor to placebo response in musculoskeletal pain is unclear.

Despite some direct associations reported between the baseline level of pain
intensity and the magnitude of the placebo response in osteoarthritis,!® data about
the contribution of this factor as well as duration of pain as determinants for the
placebo physiotherapy response in patients with chronic LBP is still absent.
Disability is also a common feature of LBP. 2* 2! The extent to which the level of
disability can influence the placebo response is not well understood. For example,
to date no association has been confirmed between levels of disability and placebo
physiotherapy analgesia in patients with chronic pain. Considering the high
prevalence of disability in patients with chronic LBP, it is important to determine
whether or not this factor influences the placebo response in patients receiving
physiotherapy interventions.

While some evidence also exists regarding the importance of some specific

psychosocial attributes, such as expectancies of recovery as a predictor of clinical

outcomes in the rehabilitation of LBP, 2>?* little is known about whether or not
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this factor contributes to placebo analgesia in the same clinical condition.
Consistent clinical and experimental evidence supports the association of
expectations in the placebo response. & 3% 2326 However, with LBP this pattern is

2. 27 reached dissimilar

not that consistent. For example, two recent studies
conclusions about the effect of patients’ expectations and the ability to be
associated with the placebo response. Therefore, data about the contribution of
this factor as a determinant for the placebo response in these patients is still
debatable.

Contextual factors such as the therapeutic alliance (TA), or the positive social

t,28

connection between the patient and the therapist,” have also been reported as

positively associated with treatment outcomes in psychotherapy and medicine.?-3?
Although these disciplines include a high interaction with the patient, the
characteristics of the patient population and interventions differ from
physiotherapy. Therefore, it is of great importance to determine the role of the TA
as a potential predictor of treatment outcome as well as a contributor to the
placebo response in physiotherapy. Most therapies are rich in cues and rituals.*
Physiotherapy, in particular, encompasses a high degree of therapist-patient
relationship, expectancies and other contextual factors. These features should be
investigated to determine their impact and contribution to placebo analgesia in
patients with chronic LBP receiving physiotherapy.

In this study we sought to determine whether personal characteristics (i.e. age,

gender), psychosocial variables (i.e. expectancies, therapeutic alliance), and/or

condition-related factors (i.e. pain intensity, pain duration, muscle pain sensitivity
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and disability) were associated with the placebo response. The selection of these
variables was based on a review of factors influencing chronic pain treatment
outcomes* and the clinical relevance of such attributes as possible contributors to
the placebo response in patients with chronic LBP receiving physiotherapy
treatment. We hypothesised that female gender, greater age, enhanced TA, high
expectations of pain relief, greater pain duration, moderate baseline pain intensity,
high baseline muscle pain sensitivity and a moderate level of disability would be

positively associated with the placebo response in patients with chronic LBP.

6.2. METHODS

6.2.1. STUDY DESIGN

This study involved a secondary analysis of data generated during a double-blind
randomized study including 117 participants with chronic LBP. A randomization
sequence stratified by gender was computer-generated

(http://www.randomization.com) by a research assistant not involved in patient

recruitment and evaluation. Eligible participants were allocated to the treatment
groups by a physiotherapist who opened the next available sequentially numbered

opaque and sealed envelope prior to each treatment session.

The original study involved participants who were randomly divided into 4
groups: active limited (AL) (n=30) included the application of active interferential
current (IFC) combined with a limited TA, sham limited (SL) (n=29) included the

application of sham IFC combined with a limited TA, active enhanced (AE)
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(n=29) included the application of active IFC combined with an enhanced TA,
and sham enhanced (SE) (n=29) included the application of sham IFC combined
with an enhanced TA. Because this present study aimed to evaluate variables
associated with the placebo effect, only the results for the participants in both
sham groups were included in this analysis (total n = 58)

The participants assigned to the sham groups received an identical single 30-
minute session of treatment. During the sham application, the investigator’s
instructions were as follows: “today I am going to apply a new treatment called
therapeutic sub-threshold current...since the level of stimulation is sub-threshold,
you might not be able to feel it beneath the electrodes.®* 3

The limited therapeutic alliance included about 5 minutes of interaction between
therapists and participant during which the therapist introduced herself and
explained the purpose of the treatment. 3’

The enhanced therapeutic interaction included behaviors such as active listening,
empathy, and encouragement 3’ This intervention model aimed to create an

optimal patient-clinician relationship.*’-

6.2.2. PARTICIPANTS

The study was conducted in the sports physical therapy laboratory of the Faculty
of Rehabilitation Medicine at the University of Alberta, Edmonton, Canada.
Patients with LBP were recruited voluntarily from the local community by a
widely circulated poster advertisement. Inclusion criteria for participation were

non-specific LPB of at least 3 months duration resulting in mild to moderate
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levels of disability (Oswestry disability index < 60%), pain intensity score
between 3 and 8 points (PI-NRS), and age between 18 and 65 years. Participants
were excluded if they had contraindications to the use of electrotherapy,
neurological problems (central or peripheral), concomitant physiotherapy or
chiropractic treatment, fibromyalgia or general systemic disease conditions, or

previous experience with electrical pain relieving modalities.

6.2.3. INDEPENDENT VARIABLES (MEASURES)

Therapeutic alliance

The TA between the therapist and the patient was measured by using the working
alliance sub-scale of the Pain Rehabilitation Expectations Scale (PRES)
completed at the end of the treatment session. The PRES is a self-reported clinical
intervention-specific assessment tool developed to measure proxy efficacy,
motivation/ expectations, and working alliance for rehabilitation interventions in
LBP patients.** Previous psychometric results have provided some validity
evidence for the factorial structure of the PRES.* In addition, high values of
internal  consistency for each sub-scale (proxy efficacy o 0.93,
motivation/expectations o 0.95, and working alliance sub-scale a 0.96) have been

reported.*
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Level of expectations
Patients were asked to rate their expectations of pain relief using the Credibility
and Expectancy Questionnaire (CEQ) completed prior to treatment. The CEQ tool

has been widely used in clinical trials in diverse areas such as psychology* 46

48, 49 to

pharmacology*’ physiotherapy®’, and cognitive-behavioral therapy
determine level of expectations. The CEQ comprises 6-items (2 sets) and two
factors (i.e. credibility and expectancy). Items 1 to 3 measure credibility, while
items 4 to 6 measure expectancy. Respondents were asked to rate items on a scale
of 1 to 9, with anchors provided for 1 (“not at all), 5 (“somewhat”), and 9

(“very”).% 3! The CEQ is considered to be a valid and reliable’! tool to measure

the expectancy construct.

Muscle pain sensitivity

Muscle pain sensitivity was evaluated through the pressure pain threshold (PPT),
or the minimum pressure that induces pain or discomfort.”® PPT measurements
have been shown to have good or excellent inter-rater ICC values ranging from
0.74 to 0.90°° and intra-rater reliability ICC values ranging from 0.75 to 0.99.60-64
In addition, good values of sensitivity (0.77 to 0.88) and specificity (0.87 to 0.94)
for conditions such as myofascial pain and fibromyalgia have been reported.® %

The minimal clinically important change calculated for this outcome has been

reported to be > 1.10 Kg/cm?/s 3> 36



226

6.2.4. DEPENDENT VARIABLE (PLACEBO RESPONDER)

In this study, a placebo responder was considered to be a participant with a
clinically relevant decrease in his/her LBP intensity score of > 2 points on the 0-
10 PI-NRS, as a result of the sham IFC intervention applied in either a limited or
an enhanced TA. Patients were evaluated by a blinded outcome assessor and the
timing of outcome assessment was similar in both sham groups. The PI-NRS is a
self-report measure of pain intensity.”> The PI-NRS involves the patients rating
their pain intensity by selecting a number on a horizontally depicted 11-point
scale from O (no pain) to 10 (worst possible pain).> In patients with chronic LBP,
the PI-NRS has been shown to be a reliable and valid measure of pain severity.>*
35 The minimal clinically important change for LBP has been reported to range
from 1.5 to 3.2 points.”® Other authors have determined a meaningful clinical
change of 2 points from baseline pain scores,*** 7 thus this level of change on
the PI-NRS score was chosen to indicate a placebo response to sham
intervention.*!** Baseline pain intensity was also included as a potential

determinant for the placebo response.

6.3. ANALYSIS

To examine the determinants of a placebo response, a multiple logistic regression
analysis was performed. The outcome for this analysis reflected whether or not
the subject was a placebo responder (yes/no). We followed a backward stepwise

procedure to determine the most important variables in the model. We started by
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including all eight variables (i.e. gender, age, participant’s baseline values of pain
(PI-NRS), pain duration, therapeutic alliance score (PRES), participant’s
expectations, participant’s baseline muscle pain sensitivity, and participant’s level
of disability) and we discarded them based on p value. Variables with higher p
values (> 0.20) were not further included in the models. As a result of the
exploratory screening and selection process, the final model included the
following variables of interest: gender, baseline values of pain (PI-NRS), pain
duration, therapeutic alliance, and participant’s expectations. Based on Peduzzi’s

et al ¢

recommendations for sample size in logistic regression, 58 participants
were deemed adequate for five determinants in the final model.

The level of significance was set at o= 0.05. Blinded data analysis was performed
since each subject and condition was coded by an independent assistant not
involved in the trial. The computer program SPSS version 17.0 and STATA

version 10 were used for all analyses (SPSS Inc. 233 S. Wacker Drive, Illinois

USA, StataCorp LP 4905 Lakeway Drive College Station, Texas 77845 USA).

6.4. RESULTS

6.4.1. PARTICIPANTS

A total of 117 participants with chronic LBP were enrolled in the parent study.
From these 117 participants, 58 (i.e. SL= 29, SE= 29) were included in the present
study. Their mean age was 30.1 years (SD= 6.1, range = 20 -65 years). As none of

the 58 participants withdrew, complete data was available for all of them. As
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indicated in Table 1, baseline values for variables used as determinants for the

placebo response were not significantly different among groups (p>0.05).

Table 1. Baseline values for the potential placebo determinants

Variables SL (n=29) SE (n=29) Mean differences P value
Age 30.3 (11.22) 29.8 (10.78)  0.483 1.00
PPT initial 3.7(1.81) 4.5(2.39) -0.810 0.74
PI-NRS initial 40.9 (10.96) 41.0(1291) -0.103 1.00
CEQ initial 15.2 (4.50) 156 (4.80)  -0.390 1.00
Chronicity (months) 51.1 (38.19 47.2 (87.29) 3.860 0.97
Disability 20.6 (9.54) 21.3(9.65)  -0.690 1.00

Data are presented as mean and standard deviation. Significant differences P<0.05

SL= sham limited, SE= sham enhanced, PPT= pressure pain thresholds (kg/cm*/sec), PI-NRS=
pain intensity numerical rating scale, CEQ= credibility expectancy questionnaire score, Disability
(oswestry questionnaire).

6.4.2. OUTCOMES

Determinants of placebo response

The logistic regression analysis showed that the level of TA (odds ratio 1.22; 95
CI (1.08 to 1.38); p = < 0.01) and pain duration (odds ratio 0.96; 95 CI (0.93 to
0.99); p < 0.01) were the only two factors significantly associated with the
placebo response (see Table 2). No other variables were statistically significant in
the final model. For the TA an OR of 1.22 indicates that for each point increase in
level of the TA on the PRES scale, the likelihood of being a placebo responder
increases by a factor of 1.21. As an example, in this study, a significant difference
in the PRES scale of 11 points favouring the enhanced group (SL= 30.69; SE

42.45) was found (see Table 3). Therefore, this increase in the TA in 11 points
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should be interpreted as 8.14 OR the likelihood of being a placebo responder ® for

the SE group.

Table 2. Results of logistic regression examining associations with placebo response.

Placebo responder 0Odds [95% C. L] Std. Error P value
Ratio

Gender (female) 0.44 0.15, 1.31 0.24 0.14
Adjusted Odds Ratio 0.20 0.03, 1.06 0.17 0.06

Expectancies level (CEQ) 1.12 0.99, 1.27 0.07 0.06
Adjusted Odds Ratio 1.07 0.90, 1.28 0.09 0.41

Therapeutic alliance (PRES) 1.18 1.07, 1.31 0.05 0.00
Adjusted Odds Ratio 1.22 1.08, 1.38 0.07 0.00

Baseline pain intensity (PI-NRS) 1.03 0.98, 1.08 0.02 0.12
Adjusted Odds Ratio 1.04 0.97, 1.11 0.04 0.32

Pain duration 0.96 0.94, 0.98 0.01 0.00
Adjusted Odds Ratui 0.96 0.93,0.99 0.01 0.00

Table 3. Mean differences from baseline between the SL and SE groups for pain, muscle
pain sensitivity. Therapeutic alliance scores were obtained at the end of the session.

Outcomes SL (n=29) SE (n=29) Mean differences P value
PRES scale 30.69 (5.97) 42.45 (2.66) -11.759 0.00
PPT (kg/cm?/sec) 0.41 (0.90) 1.75(1.31) -1.341 0.00
PI-NRS (mm) 9.70 (6.86) 22.0(7.13) -12.29 0.00
CEQ 16.07 (6.75) 18.48 (5.40) -2.414 0.44

Data are presented as mean and standard deviation. Significant differences P<0.05
SL= sham limited, SE= sham enhanced, PPT= pressure pain thresholds (kg/cm2/sec),
PI-NRS= pain intensity numerical rating scale, CEQ= credibility expectancy questionnaire score
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6.5. DISCUSSION

In this study, several potential determinants of the placebo IFC response were
evaluated. With the exception of TA and pain duration, no other personal (i.e.
gender, age), psychosocial (i.e. expectations), or condition-related factors (i.e.
baseline pain scores, disability, muscle pains sensitivity) were found to be

associated with the placebo response.

6.5.1. PLACEBO DETERMINANTS

Growing evidence in recent years suggests that therapeutic alliance (TA) plays a
pivotal role in clinical outcomes.®”7® However, its role in the placebo response is
not well understood. In this study, a strong association of TA with the placebo
analgesia was demonstrated. This study adds to previous research suggesting that
the TA is an important determinant of the placebo response.®® As per the
hypothesis, the association of TA with the placebo response observed in this study
is in the expected direction.

In this study, both the sham limited (SL) and the sham enhanced (SE) groups
received similar IFC placebo interventions. They only differed in the level of
interaction between the therapists and participants during the delivery of the
placebo intervention. For example, therapists in the SL groups treated the
participants with a minimal interpersonal interaction. In contrast, when delivering
the treatment in the SE group, therapists used an emphatic and supportive patient-

4

practitioner relationship. As shown by the scores in the PRES scale, ** results

indicate that the TA for the limited group (score 30.69) and enhanced group
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(score 42.45) were different (see Table 3). Therapists in the SE group were able
to foster a positive interaction with the participants compared with the therapists
in the SL group. Based on these values, participants perceived the therapeutic
interaction in the SE group as meaningful. Correspondingly, high levels of TA
displayed in the SE group had not only a meaningful impact on the clinical
outcomes (i.e. pain intensity and pain thresholds) as presented in the parent study
but also on the placebo response as shown in this study.

These results are in agreement with a previous trial involving patients with
irritable bowel syndrome in which patients were treated with placebo acupuncture
in either a warm and empathic interaction or in a neutral interaction. ** The
authors concluded that certain patients’ personality traits such as extraversion and
openness to experience, as well as the quality of the TA , were associated with the
placebo response. Although important differences exist between these two studies
regarding the clinical conditions (irritable bowel syndrome versus LBP) and the
placebo interventions (acupuncture versus IFC), both studies are similar in the
application of scripted and standardized protocols to create the two different
therapeutic contexts (i.e. limited interaction versus enhanced interaction). Thus, it
is possible that when positive patient-clinician interactions are achieved, despite
the different patient populations, TA becomes a consistent determinant of the
placebo response.

Due to the association of placebo effect and the affective component of pain, ’7 it
was expected that the duration of the chronic LBP and the emotional implications

thereof, the greater would be the desire for pain relief, a well-known mechanism
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of the placebo effect.  ° However, the results of this study showed the opposite
direction. Thus, the shorter the duration of pain, the greater was the likelihood of
being a placebo responder. We do not have a satisfactory explanation for this
finding and we can only speculate that as the average age for participants in this
study was 30 years old, we believe that a strong emotional component and the
desire of pain relief may not be greatly present in more young LBP subjects
population. In addition, the greater the duration of pain, the less likely the patients
are to respond to any treatment or placebo. Thus, the pain just becomes intractable
and non-responsive to interventions. Finally, it is possible than participants with
short pain duration were more receptive to the treatment compared with

participants with longer chronicity.

Of interest was the lack of association between participant’s expectations and the
placebo response found in the present study. Placebo analgesia is a robust
psychological and neurophysiological phenomenon that appears to be dependent
largely on expectation. This construct has been considered an especially likely
predictor of placebo response. % 78 However, contrary to the study’s hypothesis,
the level of expectations was not significantly associated with the response to
placebo IFC. It is also possible that differences in the conditions and placebo
procedures explored in previous studies would explain this discrepancy. For
example, previous studies supporting the predictive role of expectations in the
placebo response included conditions such as thoracotomy?®, irritable bowel

8,

syndrome ¥ “and healthy subjects under experimental pain.’® Correspondingly,

placebo manipulations in these studies included placebo intravenous drugs,’



233

placebo rectal drug,® ° and placebo cream.?® Thus, because of the heterogeneity in
patient characteristics mentioned above, associations found in these previous
studies might not be transferable to other types of conditions such as LBP.
Therefore, it is feasible that musculoskeletal chronic conditions (i.e. LBP) and
placebo manipulation through electrophysical agents (i.e. IFC) are not an
amenable combination for expectations to be associated with a placebo response.
In addition, as shown in the double-blind randomized trial, moderate scores in the
CEQ %! for expectations for both the SL and the SE did not change dramatically
after receiving the treatments (SL CEQ 15.2 baseline -CEQ 16.0 after; SE CEQ
16.0 baseline -CEQ 18 after) thus we believe that although participants may have
perceived the treatments as genuine, it is unlikely that treatments had instilled
highly positive expectations, thus compromising the association effect between
expectations and placebo response.

The lack of association between expectations and the placebo response in the
present study is in agreement with two recent trials.?”"” Wasan et al. 2010,”
explored the effect of expectations on the response to verum and sham
acupuncture in chronic LBP. The authors found that expectations interacted
significantly with the verum condition but not with the placebo treatment. Similar
findings were pointed out in a randomized controlled trial comparing sham
acupuncture and sham pill in patients with upper arm pain in which expectations
were not associated with the placebo response. ' Taken together these results
suggest more research is needed to better define this construct before its role in

placebo response can be definitively determined. In addition, these reports
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confirm the complex analysis of placebo determinants. Further, it supports the
notion that although some evidence exists regarding personal variables associated
with the placebo effect (e.g. female gender)®, identification of placebo responders

is difficult because there does not appear to be a “placebo prone” personality.30-52

Baseline pain scores have been considered a predictor for placebo response in
chronic musculoskeletal pain such as OA.'-# Both high (> 70% on a 0-100mm
VAS) baseline and moderate (35% -70% on a 0-100mm VAS) pain levels have
been suggested as placebo determinants in these studies.!® 83 Some authors
support these findings, suggesting that moderate pain scores would be an ideal
therapeutic window for placebo analgesia and the dose-response effect of minor
analgesics.®® Although in this study the average baseline pain score was moderate
(SL 40.3 mm; SE 41.0), no significant interaction between pain scores and

placebo response was found.

6.5.2. LIMITATIONS

Several limitations of this study deserve consideration. First, although the patients
in the present study responding to the single application of sham IFC could be
labeled as “placebo responders”, it is uncertain if these participants are reliable
placebo responders.®” In other words, it is unclear whether or not participants who
responded favourably to a single sham IFC application would respond similarly in
multiple sham IFC treatments or in more realistic clinical settings. Therefore,

future research must focus on understanding the behaviour of participants to
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multiple placebo administrations in similar conditions. However, this may be
ethically questioned. Similarly, one cannot determine if the placebo responders in
this study would respond in the same fashion when receiving a different type of
sham intervention. (i.e. consistent placebo responder).’’ Future research must
answer these relevant questions. In addition, this is the first study in using the
PRES as a tool for TA in rehabilitation for LBP. Although this tool was selected
based on its amenability for rehabilitation, its psychometric properties are not
fully developed.* Finally, given that this study was conducted in LBP and using
placebo IFC, it is unclear whether these findings could be extrapolated to another

musculoskeletal condition or to a different type of placebo intervention.

6.6. CONCLUSION

Results of this study indicate enhanced TA and shorter pain duration are
positively associated with the placebo analgesia response in participants with
chronic LBP. This study highlights the power of the TA between therapist and
patient in producing placebo effects, and suggests that the quality of this
interaction not only is a major determinant for the placebo response but also
considerably influences the size of placebo effect in chronic LBP. These findings
have implications for future research in physiotherapy helping to characterize

placebo responders.
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CHAPTER 7

GENERAL DISCUSSION AND CONCLUSIONS

7.1. DISCUSSION

The prevailing biomedical model and regulatory requirements of clinical
researchers encourage study designs demonstrating specificity of the active
ingredients of a treatment. ' 2 In addition, medical training in chronic pain has
become increasingly dependent on technique or technical expertise.> This may
have contributed to a decreased focus on “nonspecific” (i.e. placebo) aspects
of treatment. Given the privileged status of specific effects, it is not surprising
that the clinical repercussions of the nonspecific treatment effects and the
determinants of placebo analgesia in chronic pain are routinely ignored.

Recent consensus panels suggest that conservative interventions for low back pain
(LBP) could share common nonspecific mechanisms and that these could
influence clinical outcomes. *° Researchers have also outlined that these
nonspecific mechanisms, particularly the interaction between patients and
clinicians (i.e. therapeutic alliance) could be manipulated in an attempt to achieve
substantially better outcomes.

For patients with chronic LBP, this therapeutic alliance has been shown to be
predominantly relevant in physiotherapy. 7 ® However, to date no randomized
controlled study has been carried out to assess the significance of the therapeutic

alliance for chronic LBP patients in physiotherapy.



249

Therefore, the main purpose of the present research thesis was to determine the
impact of the therapeutic alliance, as a nonspecific aspect of treatment, on clinical
outcomes as well as to identify the contributors to the physiotherapy placebo
response in patients with non-specific chronic LBP.

This research thesis mainly explored the relevance of the patient—clinician
relationship within the area of chronic pain, comparing the effect of a limited
therapeutic alliance and enhanced therapeutic alliance on pain intensity (using a
numerical rating scale (PI-NRS)) and muscle pain sensitivity (using pressure pain
thresholds (PPT)) in both active and sham interferential current treatments (IFC).
We also examined the determinants of a favorable response to the contextual
factors (i.e. placebo response).

In the research, it was found that clinical meaningful improvements in clinical
outcomes were displayed in the groups (active and sham IFC) receiving the
enhanced therapeutic alliance compared to the groups in the limited therapeutic
alliance (active and sham IFC). In the same way, perceived therapeutic alliance
was found associated with a placebo response. Thus, the results of this research
thesis provide further evidence that the context in which the treatment is applied is
critical for pain outcomes as well as for the pain experience. In addition, the
results confirm that the therapist and the patient-therapist interaction is a potent
factor in achieving clinically meaningful improvements as well as facilitating the

placebo effect.
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In the health professions, patients’ outcomes can be explained as the results of
more than treatment regimens alone.> ° For example, there is evidence from
different health disciplines suggesting that a favourable response to treatment
depends at least as much on the relationship between the patient and the clinician
as it does on the technical aspects and/or the specific effects of an intervention. *
10-12 Tt has been proposed that central to treatment success is a functioning patient-
clinician relationship.’> In addition, the quality of this therapeutic alliance has a
stable and predictable effect on outcome and this effect is potentially one of the
hallmark ingredients of effective intervention.'?

In rehabilitation, correlational and retrospective observational studies have shown
that higher levels of therapeutic alliance, meaning more positive interactions, are
consistently associated with greater improvements in perceived effect of
treatment, physical functioning and reductions in pain and disability. & %15
Physical rehabilitation disciplines, including physiotherapy, typically exhibit high
levels of patient-clinician interaction. Because of the nature of therapeutic
interventions (e.g. touch, care, attention), physiotherapists have an opportunity to
build quality relationships with their patients. Since the placebo effect is directly
associated with the degree of such interaction, the therapist becomes a major
contributor to the placebo response in physiotherapy.'¢ In contrast, placebo effects
will probably be less effective when the therapeutic alliance between patients and
clinicians is limited.

Current work in patient-clinician relationships with relevance to chronic pain has

identified two broad components: ' '® (1) characteristics of the clinician that
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serve to strengthen rapport between the patient and provider, and (2) collaboration
and congruence between the patient and clinician in the identification of treatment
goals and objectives.

Within the psychotherapy and medical literature, a number of clinician
characteristics have been related to a higher quality relationship and better

3. 1921 These characteristics include being perceived by

treatment outcomes.
patients as genuine, with good communication skills, empathetic, respectful, and
responding to the opinions and perceptions of the patient. Although no studies
have examined the specific role of these characteristics in chronic pain settings, it
would seem reasonable to hypothesize that clinicians who communicate poorly,
who are deemed harder to work with, or who treat in more “unsettled” treatment
environments may develop weaker relationships with patients and this in turn,
will diminish the probability of beneficial treatment results.'?

Three essential components that contribute to the therapeutic alliance are:
agreement on treatment goals, agreement on interventions, and the development
of an affective bond between the patient and therapist.?> Therefore, an optimal
therapeutic alliance is achieved when patient and therapist share beliefs with
regard to the goals of the treatment and view the methods used to achieve these as
efficacious and relevant. 23

Mutual understanding and agreement on completing the procedures is critical
when performing rehabilitation treatments.?* In the same way, consistent evidence

indicates that better outcomes are achieved when clinician and patient are working

together in a collaborative way toward compatible treatment objectives.?>” In the
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rehabilitation field, negotiations are needed between patients and clinicians to
reach mutual agreement to work together in treatment planning, identification of
treatment goals and objectives that are being proposed. These interactions involve
assurances, dialogue and a high degree of trust. >*  Quite often, the
implementation of rehabilitation plans require a high level of commitment and
patient adherence that are far more complex that what is required to take
medications, for example. This process necessarily needs to be a shared decision
making between patients and clinicians. In chronic pain settings, the more patients
feel that decision making is shared, the more satisfied they are with treatment
which can be translated into better outcomes.*> ?’

Treatment of chronic pain is often complex. The absence of this shared decision
making process or difficulties in engaging in collaborative treatment may add
further complexities that can contribute to less effective treatment responsiveness.
There is a general view that LBP is a phenomenon of more complexity than has
been appreciated in the past.® This may explain why the final remarks from recent
consensus panels agree that the next set of priorities in LBP research need to
include practical trials of early risk profiling and therapeutic alliance skills,
understanding the origin of nonspecific effects and expectations to improve
outcomes.*% It seems that clinical management of chronic LBP will likely require

attention to novel approaches associated with nonspecific treatment effects, to

improve treatment responsiveness.
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7.2. CONTRIBUTIONS TO PHYSIOTHERAPY

Given the difficulties that are often inherent to the management of chronic pain, it
has become relevant to explore all factors that potentially could influence the
clinical efficacy of interventions. In this regard, as presented above, recent forums
have highlighted the role of the nonspecific effects when treating chronic low
back pain.*® In this context, the therapeutic alliance emerges as a concept that

needs to be considered if interventions in LBP are to be more effective.

The results of the present thesis emerge as relevant evidence to corroborate this
point. This research thesis had a strong clinical emphasis. It was designed and
developed to answer clinical questions. It has been suggested that the nonspecific
factors, especially the therapeutic alliance, are associated with improved outcomes
in chronic pain. ® > However, to date no study had directly confirmed this notion.
Since the present research thesis involved the experimental manipulation of the
therapeutic alliance, a causal effect can be confirmed.

The results of this research thesis have several implications for contributions to
the area of physiotherapy and the management of chronic musculoskeletal
conditions. The specific clinical contributions of this project to physiotherapy

obtained from each of the areas investigated in this project include the following:

1. First of all, the results provide a base to promote more research in this
area. From the information presented in the preliminary chapters,

including the literature review and pilot study, it was shown that better
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designed and conducted studies are needed to support the evidence of
nonspecific effects of treatment in rehabilitation.

. This research thesis also provides some insight into how the placebo
phenomenon operates in healthy subjects under experimentally-induced
pain when receiving physiotherapy treatment. Based on the results from
the pilot study, mechanically-induced pain is likely not the most
appropriate model to elicit a placebo effect. In addition, the modest pain
modulator effect shown for the placebo application in the participants
from the pilot study may be explained by the absence of strong verbal
suggestions of treatment benefit, and the associated expectations, along
with the limited therapeutic alliance (TA) used when the treatment was
delivered.

. In the area of physiotherapy, placebo literature is scarce, mainly based on
clinical experiences and extrapolated from other disciplines such as
psychotherapy and medicine. This research provides the first randomized
controlled study addressing the impact of the therapeutic alliance on pain
modulation in patients with chronic LBP receiving physiotherapy.

. The results of this research thesis showed a clear dose-response effect,
where the largest beneficial effect occurred in the active IFC group with
enhanced therapeutic alliance (TA) and the smallest effect was displayed
by the sham IFC in a limited TA. These results suggest that maximizing
TA during therapy is accompanied by significant therapeutic benefits. This

demonstrated that the additive effect of the two components (specific and
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nonspecific) of the therapy can be deliberately maximized to the patient’s
benefit. These findings call for a more in-depth consideration of contextual
factors when delivering therapy. Thus, physiotherapists should consider
optimizing the therapeutic clinical context in the management of chronic
pain conditions.

This research highlights the power of the therapeutic alliance between a
clinician and patient in producing placebo effects, and suggests that the
quality of this interaction not only is a major determinant for the placebo
response but also considerably influences the size of placebo effect in
chronic LBP. These findings have implications for future research in

physiotherapy helping to characterize placebo responders.

CLINICAL RECOMMENDATIONS

The results of recent systematic reviews and meta-analyses about common non-

pharmacological interventions used by physiotherapists to treat chronic LBP have

shown similar and modest short-term benefit, but little long-term benefit. 2% 2 It is

plausible that these limited results occurred because contextual factors (e.g. TA)

inherent to clinical encounters were not encouraged during the application of

interventions in these controlled trials. In clinical settings, it is possible that

treatments applied in a neutral or in a ‘business-like manner’ (i.e. the contextual

factors were not enhanced) may translate into less than optimal clinical outcomes.
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As discussed earlier, contextual factors are important determinants of a placebo
response. The first and foremost aspect of the psychosocial context is the
therapeutic alliance between a patient and a clinician.’® By listening, saying the
appropriate things, and physically contacting the patient either during the
assessment or treatment, a strong placebo effect may be induced, whereas
inappropriate comments can exacerbate the symptoms.>! A logical step would

therefore be to enhance the response to placebos by influencing these factors.

How can clinicians maximize the nonspecific effects of treatment and what
specific strategies for improving patient—clinician interaction in the context of
pain rehabilitation can be recommended? Very recent studies published in the
field of psychotherapy and rehabilitation summarize some key recommendations
applicable for most health care settings, but they seem particularly relevant to
chronic pain management. "> ¥ A list of several specific clinical actions has been
proposed; clinicians who succeed in showing empathy, communicating
effectively, providing encouragement, developing trust, agreeing on treatment
goals and methods to reach them, responding to the opinions and perceptions of
the pain patient, and including the patient in treatment can assume that these
behaviors are associated with better treatment outcomes.

In addition, in musculoskeletal conditions, providing positive feedback, answering
the patient’s questions, and providing clear instructions for home practice are
positively correlated with a good working alliance that can impact treatment

outcomes. 2 All of these components can even be present in a relatively short
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patient encounter, as shown in the present research by just one session of
treatment, but they may have lasting consequences in terms of patient outcome.’
In order to maximize the benefits of physiotherapy, a patient centered approach
may be recommended between the physiotherapist and the patient, with enhanced
effectiveness of communication regarding specific tasks required to achieve
specific treatment goals.!?

Instead of focusing primarily on the therapeutic power of specific interventions,
physiotherapists should consider optimizing the psychosocial context in which the
treatment is being delivered for the patients’ benefit. This is especially relevant
when existing physiotherapy treatments are only partially effective in relieving
symptoms for chronic pain conditions such as chronic LBP. 2% % All aspects of
the therapy (e.g. therapist’s words, medical devices) can carry a healing meaning,
and therefore must be considered carefully. In an ideal scenario, physiotherapists
would combine the power of modern technologies, better therapeutic approaches,
and the therapeutic value of the placebo effect, specifically including an enhanced
therapeutic alliance. Physiotherapists need to see the context of the clinical
encounter as a potential enhancer or even the primary vehicle of therapeutic
benefit. *? In other words, the therapeutic alliance may be considered as another

therapeutic agent. Therefore, physiotherapists’ awareness of this factor when

delivering their interventions could lead to better outcomes.

As Sir William Osler, a Canadian born physician, stated, “The good clinician

treats the disease; the great clinician treats the person who has the disease.”™

Physiotherapists must devote their attention to the patient and the patient
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encounter to maximize the nonspecific effects of treatment for the patient’s

benefit.

74. FORMALIZED TRAINING IN PATIENT-THERAPIST
INTERACTIONS

Specialty training for physiotherapists in the management of musculoskeletal pain
(i.e. LBP) has become increasingly technical. Currently, practitioners need to be
competent in orthopedic assessment as well as having multiple skills or treatment
approaches such as manual therapy, electrotherapy, acupuncture, and therapeutic
exercise. Training sessions at conferences and specialty courses tend to focus on
learning technical skills. This has more to do with emphasizing the specific effects
or being a skilled technician rather that being a compassionate care provider.>

In light of the evidence about the impact of the nonspecific effects (i.e. placebo
effects) of the treatment, and specifically the effect of the therapeutic alliance on

clinical outcomes in rehabilitation,® 2

physiotherapy programs and pain
specialists could benefit from practice sessions designed to teach interpersonal
skills used in patient-physiotherapist interactions.

Effective training methods may include formal courses for physiotherapy
students, designed to improve their interpersonal skills based on the principle that
effective interactions can be learned. > In addition, techniques such as learned

10" such as the one

scripts, videos, and role-playing with simulated patients
included in this present research thesis, could be useful for training students in

positively interacting with patients as well as emphasizing the impact of the
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therapeutic alliance during clinical encounters on clinical outcomes. Healthcare
professionals need to be educated about the characteristics and underlying
mechanisms of the nonspecific effects (i.e. placebo effects) so they can optimize

placebo components of the therapy.

7.5. FUTURE RESEARCH

This research thesis represents the beginning of an area of research in this field.
Future research in this area may provide a useful framework for both
understanding, and even empowering the placebo effects and the therapeutic
relationship (TA) in physiotherapy. Some directions for future investigations

would be:

1. To confirm the beneficial effects of enhanced TA in other musculoskeletal
conditions. Given that this research was conducted in chronic LBP and
using sham IFC, it is unclear whether these findings could be extrapolated
to other musculoskeletal conditions or to a different type of sham
intervention. Data from a broader spectrum of musculoskeletal disorders
(e.g. chronic neck pain) and different condition states (e.g. acute and
chronic) would help to further elucidate the significance of TA in the
management of musculoskeletal pain.

2. To determine if the reported benefits of enhanced TA for the patients

could be sustained in a longer term. Since the research protocol applied in
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the present research aimed to test the immediate effect of the TA, this
included just one treatment session. Therefore, it is unclear if the positive
effects of TA in clinical outcomes will differ when assessed after a series
of treatments or at follow up. Examining this on the basis of protocols
including series of treatments and follow-up assessment could be the
subject of future research.

To evaluate the long term effect of different levels of the TA on pain
outcomes, and comparing it against a “no treatment” control group. To
avoid the confounding effect of statistical phenomenon such as regression
to the mean or the spontaneous temporal variation of pain on the
therapeutic effect of the TA, clinical trials need to include an untreated
group (i.e. natural history) or untreated baseline condition. 3

To identify unique or overlapping contributions of different components of
the TA. Although various components (i.e. active listening,
communication, empathy, encouragement) of the patient—clinician
relationship were included in this research, it is difficult to determine the
extent to which they overlap or which, if any, is of exceptional
importance. While it may be possible to identify unique and overlapping
contributions statistically, it also may be necessary to investigate the
individual contributions of these specific aspects of the patient-clinician
relationship in future research, specifically via randomization and control.
To study the effect of the TA on objective outcomes in chronic

musculoskeletal pain. LBP is a condition with many subjective outcomes
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such as pain and functional ability. Correspondingly, this research
measured the effect of TA on subjective outcomes (i.e. PI-NRS, PPT).
The effect of placebo on subjective outcomes is well documented. ¥
However, less is known about its impact on objective outcomes in chronic
LPB. Therefore, future research should be focused on the analysis of
placebo mechanisms in objective outcomes such as the modification of
pain relieving peptides or changes in cerebral activity (i.e. neuroimaging)
in areas linked with pain processing and pain modulation in patients
suffering from chronic musculoskeletal pain. In addition, experimental
pain models may be valuable as a method to quantify the effect of placebo
in subjects with chronic pain.*®

To further examine the role of different determinants for the placebo
response. Patient characteristics such as level of education or ethnicity
may have a differential level of association with the placebo response. In
addition, therapeutic contextual factors including therapeutic devices or
different therapeutic rituals, may have a different level of association with
the placebo response and this requires attention in future research.

To understand the behaviour of participants in response to multiple
placebo administrations. Patients in the present research who responded to
a single application of sham IFC were labeled as “placebo responders.” It
is uncertain if these participants are reliable placebo responders. Will these
participants who responded favourably to a single sham IFC application

respond similarly to multiple sham IFC treatments? Similarly, would the
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placebo responders in this research respond in the same fashion when
receiving a different type of sham intervention (i.e. are they consistent
placebo responders)? Future research must answer these relevant

questions.

7.6. CONCLUSIONS

The results of this research show that pain is context dependent, modified by
contextual factors such as the therapeutic relationship between the patient and
clinician. This research thesis represents a unique contribution in determining the
clinical impact of nonspecific effects, specifically the therapeutic alliance, on pain
modulation in patients with chronic LBP receiving IFC. An enhanced therapeutic
alliance while delivering the intervention was associated with clinically relevant
changes in pain reduction and decrease of muscle pain sensitivity. This research
demonstrated that placebo effects can have meaningful therapeutic effects.

What is clear is that placebo mechanisms can and should be enhanced to
maximize the effect of currently available therapeutic agents. Knowledge
concerning determinants and mechanisms of placebo effects within active
therapies could serve to enhance this component through ethical use of
suggestions and optimal clinician-patient interaction. Therefore, by promoting
nonspecific effects into therapeutic strategies, treatment responsiveness could be

improved.
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The therapeutic alliance between patient and clinician appears to be a powerful
influence, and physiotherapists need to maximize that power to reduce the
suffering of individuals with pain. Efforts to enhance patient—clinician
communication as well as to systematically examine nonspecific treatment factors
are likely to promote effective management of chronic pain.

Although further research is warranted, these results clearly have important
implications, namely that factors other than the specific treatment may have a
large role in achieving positive clinical outcomes, and exploring them is central to

advancing physiotherapy practice.
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8. APPENDICES

8.1. ADVERTISING TO RECRUIT SUBJECTS

UNIVERSITY OF ALBERTA

Faculty of Rehabilitation Medicine
Department of Physical Therapy

The Pain Relieving Effect of Interferential
Stimulation Therapy in Chronic Low Back
Pain

Are you having pai-n in your back, are
you between 18-60 years old?

If so, we invite you to participate in our study of the
pain-relieving effect of electrotherapy. During the
electrotherapy treatment, you may feel a comfortable
sensation in your back.

You will need to attend 1 session of 60 min.

If you wish participate or find out more
information call (780) 492-4824, (780) 717-

7323, or send an email to J orge Fuentes
jorgef@ualberta.ca
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Title of Project: Therapeutic Contextual Factors in Physiotherapy

Principal Investigators: Douglas Gross, Ph.D., David. Magee Ph. D., Jorge Fuentes MSc

Phone: 780- 492-4824 or email jorgef@ualberta.ca

Do you understand that you have been asked to be in a research study?
Have you read and received a copy of the attached Information Sheet?
Do you understand the benefits and risks involved in taking part

in this research study ?

Have you had an opportunity to ask questions and discuss this study?
Do you understand that you are free to withdraw from the study at
any time, without having to give a reason and without consequence?
Has the issue of confidentiality been explained to you?

Do you understand that the researchers will not have access to any
health records?

Do you consent to the use of your image in pictures or videos when

presentation about this research are made?

YES

NO

This study was explained to me by:

| agree to take part in this study: YES O

Signature:

Printed Name:

Date:

Signature of Witness

NO O

| believe that the person signing this form understands what is involved in the study

and voluntarily agrees to participate.

Signature of Investigator or Designee

Date
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8.3. CREDIBILITY AND EXPECTANCY QUESTIONNAIRE

(Modified from Borkovec & Nau 1972, Devilly & Borkovek 2000)

1. At this point, how logical does the therapy offered to you seem?
1 2 3 4 5 6 7 8 9
not at all logical somewhat logical very logical

2. At this point, how successfully do you think this treatment will be in reducing your
limitations due to back pain?

1 2 3 4 5 6 7 8 9
not at all useful somewhat useful very useful

3. How confident would be in recommending this treatment to a friend who
experiences low back pain

1 2 3 4 5 6 7 8 9
not at all confident somewhat confident very confident

4. By the end of the therapy period, how much improvement in your limitation due to
back pain do you think will occur?

0% 10% 20% 30% 40%  50% 60% 70% 80% 90% 100%

For this set, close your eyes for a few moments, and try to identify what you really feel
about the therapy and its likely success. Then answer the following questions

5. At this point, how much do you really feel that the therapy will help to reduce your
limitations due to back pain?

1 2 3 4 5 6 7 8 9
not at all somewhat very much

6. By the end of the therapy period, how much improvement in your limitations due to
back pain do you really feel will occur?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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8.4. WORKING ALLIANCE SUBSCALE OF THE PAIN

REHABILITATION EXPECTATIONS SCALE (PRES)

Below each statement inside there is a four-point scale: 1 (strongly disagree), 2
(disagree), 3 (agree), and 4 (strongly agree). Please circle the number you consider

appropriate

My therapist is positive and gives me encouragement
1 2 3
Strongly disagree Disagree Agree

4
Strongly agree

My therapist listens to my concerns and issues
1 2 3
Strongly disagree Disagree Agree

4
Strongly agree

My therapist is optimistic

1 2 3 4
Strongly disagree Disagree Agree Strongly agree
My therapist listens to me

1 2 3 4
Strongly disagree Disagree Agree Strongly agree

My therapist informed me of what to expect from the treatment (including possible side effects)

1 2 3 4
Strongly disagree Disagree Agree Strongly agree
My therapist does a good job of explaining my treatment to me

1 2 3 4
Strongly disagree Disagree Agree Strongly agree

My therapist takes my concerns seriously

1 2 3 4
Strongly disagree Disagree Agree Strongly agree
My therapist is responsive to my needs

1 2 3 4
Strongly disagree Disagree Agree Strongly agree
My therapist is friendly and warm

1 2 3 4
Strongly disagree Disagree Agree Strongly agree

My therapist is objective in trying to understand my problems

1 2 3 4
Strongly disagree Disagree Agree Strongly agree
My therapist is good at communicating with me

1 2 3 4

Strongly disagree Disagree Agree

Strongly agree
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8.5. OSWESTRY DISABILITY INDEX VERSION 2.0

Could you please complete this questionnaire. It is designed to give us information as to how

your back pain has affected your ability to manage in every day life. Please answer every

section. Mark one box only in each section that most closely describes you today

Section 1. Pain intensity

---- T have no pain at the moment
---- The pain is very mild

---- The pain is moderate

---- The pain is fairly severe

---- The pain is very severe

---- The pain is the worst imaginable

Section 2. Personal care (e.g. dressing)

---- | can look after myself normally without causing extra pain
---- | can look after myself normally but is very painful

---- It is painful to look after myself and | am slow and careful
---- | need some help but manage most of my personal care
---- | need help every day in most aspects of self- care

---- | do not get dressed, wash with difficulty and stay in bed

Section 3. Lifting

---- | can lift heavy weights without causing extra pain

---- | can lift heavy weights but gives me extra pain

---- Pain prevents me from lifting heavy weights off the floor

---- Pain prevents me from lifting heavy weights off the floor
but | manage light to medium weights from a table

---- | can lift only very light weights

---- | cannot lift or carry anything at all

Section 4. Walking

---- Pain does not prevent me walking any distance

---- Pain prevents me walking more than 2 kilometers

---- Pain prevents me walking more than 1 kilometer

---- Pain prevents me walking more than 500 meters

---- | can only walk using a stick or crutches

---- | am in the bed most of time, | have to crawl to the toilet

Section 5. Sitting

---- | can sit in any chair as long as | like

---- | can sit in my favorite chair as long as | like

---- Pain prevents me from sitting for more than one hour
---- Pain prevents me from sitting for more than 1/2 an hour
---- Pain prevents me from sitting for more than 10 minutes
---- Pain prevents me from sitting at all

Section 6. Standing

---- | can stand as long as | want without extra pain

---- | can stand as long as | want but it gives me extra pain
---- Pain prevents me from standing more than one hour
---- Pain prevents me from standing more than 1/2 hour
---- Pain prevents me from standing more than 10 min
---- Pain prevents me from standing at all

Section 7. Sleeping

---- My sleep is never disturbed by pain

---- My sleep is occasionally disturbed by pain

---- Because of pain | have less than 6 hours of sleep
---- Because of pain | have less than 4 hours of sleep
---- Because of pain | have less than 2 hours of sleep
---- Pain prevents me from sleeping at all

Section 8. Sex life (if applicable)

---- My sex life is normal and causes no extra pain
---- My sex life is normal but causes some extra pain
---- My sex life is nearly normal but is very painful
---- My sex life is severely restricted by pain

---- My sex life is nearly absent because of pain

---- Pain prevents any sex life at all

Section 9. Social life

---- My social life is normal and causes no extra pain

---- My social life is normal but increases pain

---- Pain has no significant effect on my social life apart
from my more energetic interests (e.g. sports)

---- Pain has restricted my social life

---- Pain has restricted my social life to my home

---- | have no social life because of pain

Section 10. Travelling

---- | can travel anywhere without pain

---- | can travel anywhere but it gives extra pain

---- Pain is bad but | manage journeys over two hours

---- Pain restricts me to journeys of less than 1 hour

---- Pain restricts me to short necessary under 30
minutes

---- Pain prevents me from travelling except to receive
treatment
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Code

Subject data

Gender

Age

Height/ Weight

Educational level/years

PI-NRS PPT 1%*measurement | 2" measurement Mean
Before: M1 (-10 min)
M2 (0)
M3 (15 min)
After: M4 (30 min)
Date:

Comments:
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8.7. INTERFERENTIAL THERAPY EQUIPMENT SPECIFICATIONS

(Metron Vector surge 5)
Metron Vectorsurge 5
1. SPECIFICATIONS
MAINS POWER SUPPLY REQUIREMENTS:
Voltage 90 - 264 Volts AC
Frequency 50/60 Hz
Power 75 VA Nominal
FUSES:
Primary External 2 of 1 A 5x20 mm Delay
Secondary 1 of 4 A 5x20 mm Delay

MAINS TRANSFORMER:

Integrated switchmode power supply complying with international standard IEC 601-1:
1988 (EN 60601-1) and all subsequent amendments.

Secondary voltages 48 Volts @ 1.7A

OUTPUT SPECIFICATION - INTERFERENTIAL:

Maximum current in each patient circuit 80 mA
Indicator resolution 1 Segment =4 mA
Indicator accuracy +/- 10% for currents greater than 10 mA
Maximum voltage in each patient circuit 160 V peak-to-peak
Current Surge Programmes Disabled or Enabled
Enabled Rise 0 - 20 seconds

On 0 - 40 seconds
Fall 0 - 20 seconds
Off 0 - 40 seconds

Waveform Beat Frequencies

Preset Ranges 0-15Hz
0-150 Hz
80 - 150 Hz
Adjustable Range 0-300 Hz
Current Waveform Type Modulated Rectangular, 50% Duty Cycle
Waveform Pulse Frequencies 2.5, 4 0r 10 kHz
Frequency accuracy Better than +/- 1%
Waveform Pulse Widths 50, 125 or 200 ps
Current Delivery Modes 2 Pole (Amplitude Modulated) or

4 Pole (Phase Modulated)
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8.8. SAFETY STANDARD LETTER

REPORT OF LEAKAGE CURRENT FOR PT PhD STUDENT, JORGE
FUENTES ON JUNE MAY 20, 2010 BY AL FLEMING

THE HOSPITAL STANDARD FOR LEAKAGE CURRENT IS 500
MICRO AMPS.

LEAKAGE CURRENT
IN MICROAMPS
DESCRIPTION OF U of A# HOT NEUTRAL
EQUIPMENT
METRON 508342 0 80
Vectorsurge 5

Note: The readings of the leakage current were taking with
a BK Precision Model 1655 AC Power Supply and leakage
Tester U. of A. # 162679. These devices were well under the

500 micro amp hospital standards.

Al Flemin
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8.9. TECHNICAL SPECIFICATIONS AND CALIBRATION FOR THE

ALGOMETER

Technical specifications

CONSTRUCTION

= Large 2 14" dial. Dual Graduations

= Plastic housing, stainless steel plunger and plastic crystal.
OPERATION

- Compression with 1 cm? (TH18") rubber tip.

= Push button maximum reading hold.

= Tension hook for accuracy check with weights.

ACCESSORIES

- Rubber tip, 1 cm? (7/16"), 2" long hook, carrying case and
manual.

- Optional pressure pad: 3" x 1 1/4".

ACCURACY

=+ 2 Grad. (thru 2500 gf}, £1 Grad. (Over 2500 gf).
WEIGHT & DIMENSIONS

= MNetweight: 10 0z / 284 g.

= Overall length: 4 12"/ 115 mm.

Calibration
- The device is presented with a calibration certified.

- Is calibrated with certified test weights. Periodical testing of the accuracy should be
performed with test weights. The weights should be suspended on the securely
mounted gage at %, %, % and full capacity.

T
1
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WOTE: SPECIFICATIONS, DIMENZIOMNE AND APPEARANCE SUSJECT TO CHANGE
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8.10. EXPERIMENTAL SET-UP

Four carbon rubber electrodes placed over the lumbar area. Mechanical algometer applied
perpendicularly over the right erector spinae muscle, 4 cm to the right of the spinous

process of L4
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8.11. INFORMATION LETTER TO SUBJECTS

UNIVERSITY OF ALBERTA

Title of the research project:

Therapeutic Contextual Factors in Physiotherapy

Researchers:

Douglas P. Gross PhD, David J. Magee, PhD, Jorge Fuentes, PT MSc

Department of Physical Therapy, 2-50 Corbett Hall (Phone 780-492-2690 or 780-

492-4824)

What is the study about?

Interferential current is used by physical therapists to treat pain. The purpose of
this study is to evaluate whether the application of interferential current produces

pain relief in people with low back pain.

What will you be asked to do?

Initially you will be asked questions to make sure you meet the criteria to be
included in the study. If you qualify and agree to participate, you will be asked to
come to our laboratory for one visit of 45-minutes. During the session you will

receive one treatment of interferential current. Interferential is a treatment
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commonly used by physical therapists. During the session, you will lie facing
down with your arms relaxed alongside your body. During the treatment, four
therapeutic electrodes will be placed on your lower back area. The treatment will
be applied for 30 minutes. In order to evaluate if you receive the same treatment

that everyone else does, the session will be videotaped.

Pain threshold in your low back will be measured during the treatment session. It
will be measured as the amount of pressure needed to cause the first sensation of
pain. We will measure pain threshold with a device called an algometer. At the
beginning of the session we will demonstrate how this device works. During the
procedure you will be asked to say “stop” as soon as you feel a clear sensation of
pain when the device is applied. At this point, the device will be removed. Your
pain threshold will be assessed four times: 1) 10 minutes before starting
treatment; 2) immediately before initiating the treatment; 3) during treatment

application; and 4) immediately after finishing.

Experimental set-up:
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Your height and weight will also be measured. Before treatment, you will be
asked to complete some questionnaires about your level of disability and intensity
of your pain. We will also ask some questions about whether you think the
treatment will be successful at controlling your pain. After receiving the
treatment, you will be asked to complete a questionnaire to assess the quality of
the therapeutic relationship. Also, you will be asked to answer about whether you
think the treatment was successful at controlling your pain. Finally, the intensity

of your pain will be asked again.

What are the benefits?

The benefit of participating in this study is that you can help us to evaluate the
effects of interferential current therapy. You may experience short-term pain relief
from the treatment. There are no other personal benefits for you as a participant

in this study.

Are there any risks?

Application of the algometer may result in slight bruising if applied too strongly.
Application of interferential may result in skin irritation if applied incorrectly.
However, the chance of this occurring is very small since an experienced

physiotherapist is applying the algometer and treatment.



282

Privacy/confidentiality

All data will be kept private, except where codes of ethics or the law requires. The
data you give will be kept in a safe, secure area for at least 5 years after the study
is completed. Your name or any other identifying data will not be attached to the
data you generate. Your name will never be used in any presentation or
publications related to study results. The video of your treatment will be reviewed
by two members of our research team unless you chose to allow us to use it in
presentations. After that, the videos will be deleted. The data gathered for this
study may be looked at again in the future to help us answer other study
questions. If so, the Health Research Ethics Board will first review the study to

ensure that the data are used ethically.
Freedom to withdraw

Your participation is voluntary. You do not have to take part. If, at any time, you

decide to withdraw you are completely free to do so without consequences.

Who should I contact if I have concerns or questions?
If you have any questions or concerns regarding your rights as a research subject,

please contact Dr. Joanne Volden, Associate Dean of Research in the Faculty of

Rehabilitation Medicine (Phone 780-492-9674).

If you have any questions regarding study procedures you can contact:

Dr. Doug Gross, Phone 780-492-2690, Email dgross @ualberta.ca

Jorge Fuentes, PT MSc , Phone 780-492-4824, Email jorgef @ualberta.ca
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8.12. SAMPLE SIZE CONSIDERATIONS

Sample size calculations for a three-group MANOVA

Mean before VAS (SD)

Mean after VAS (SD) | difference

Zambito et al. 2007

IFC 8.7 (1.1) 49 (1.1) 3.8
Sham 8.6 (1.0) 7.0(1.0) 1.6
Zambito et al. 2006
IFC 8.2 (1.1) 5.0 (1.0 3.2
Sham 8.1(1.0) 6.9 (1.6) 1.1
DATA ENTRY RAW DIFFERENCE STANDARDISED BFFECT SIZE
o ° o
8 5 % @E_’ w rng*U,) S =5
o C |l |[+c m & nS o3
€2 |52|2 |26 |Qofiderncel = T|2 | Corfiderce |§ =
Qutcome measure [ Trestment group|  Cortral group i,‘g %Q g |88 |newdfor|2 82|83 | Inenal for a%
53 65| 2 |33 |Dfieece|L B8|3T | EfectSize ko O
g "¢|2 |58 5 PglEs 8 g
mean SD|mean| n | SD loner lower | upper
Zamhbitoet d., 2007 38 | 35/1.10] 1.6 | 3| 1.00f 1.05| 029|220, 0.00| 1.70 [|209207| 0.30 | 1.49 | 265 | 220
Zamhbitoet d., 2006| 311 {35/1.00] 1.13| 24| 1.60f 1.28 | 0.01 | 1.98; 0.00| 130 ||1.551.53| 0.30 | 0K | 212 | 1.4

%corfi %5
p 0.05
Ade 1.9

Effect size calculations
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EFFECT SIZE CALCULATED:
Zambito et al. 2007: 2.09

Zambito et al. 2006: 1.55

Mean effect size (1.82) large effect

Estimated sample size for a four- group MANOV A repeated measures with two
outcomes "2 (i.e. PPT, VAS), to detect a change in 30 mm in VAS (Power 0.80, a
=0.05, d=1, 20% attrition) is as follows:

29 per group: (29 x 4 groups) = 116 subjects

Total = 116 subjects

Sample size for the regression analysis will be based on Peduzzi et al. (1996)
recommendations: 10 patients X 3 variables (e.g. expectancy level, therapeutic

alliance, and disability) = 30 patients.

Therefore, a sample size of 116 individuals will be considered for both the

MANOVA and the logistic regression analysis
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8.13. THERAPIST SCRIPT FOR THE ACTIVE IFC PLUS LIMITED
THERAPEUTIC ALLIANCE GROUP

INTRODUCTION

Good morning/afternoon, my name is XX XX. | will be your clinician today.

... The treatment that | am going to apply today has been widely used to treat chronic
musculoskeletal conditions. For this reason, it is considered a standard electrotherapy

therapeutic approach to treat chronic low back pain. ...

” The clinical experience | have had with this treatment is promising on other patients.
Very often most patients felt better with treatment”. “You will receive the treatment for

30 minutes.”

TREATMENT

... “During the treatment you will feel a “pins and needles-like sensation” on your back,
but no pain or muscle twitches will be present during the application of the treatment”
“This intervention is considered a safe modality, and there are no known risks related to

the application of this treatment.”

... “After completing the set up for the treatment | will leave the room and will remain
outside in case you require some attention during the treatment.” “Since this is a

scientific study, | am not allowed to converse with you during the treatment”

... “l will return to the room at 15 and 30 minutes into the treatment, to be present
when the tester arrives to proceed with the assessment of your pressure pain

thresholds.”
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8.14. THERAPIST SCRIPT FOR THE SHAM IFC PLUS LIMITED
THERAPEUTIC ALLIANCE GROUP

INTRODUCTION

Good morning/afternoon, my name is XX XX . | will be your clinician today.

TREATMENT

...“Today | am going to apply a new type of therapy called therapeutic sub-threshold

current. “This type of treatment has been successfully proven in research studies”.

..."”Since the level of stimulation is sub-threshold, you might not be able to feel the
current” “This intervention is considered to be safe, and there are no known risks
related to this treatment.” “We want to learn whether this new type of stimulation
works by comparing it to a standard treatment.” “You will receive the treatment for 30
minutes.”

...... ” The clinical experience | have had with this new treatment is promising on other
patients. Very often most patients felt better with treatment”.

... “After putting the electrodes on your back, | will leave the room and will remain
outside in case you require some attention during the treatment.” “Since this is a

scientific study, | am not allowed to talk with you during the treatment”

.. “I'will return to the room in 15 and 30 minutes, and will be here when the tester

arrives to test your pressure pain thresholds.”
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8.15. THERAPIST SCRIPT FOR THE ACTIVE IFC PLUS ENHANCED
THERAPEUTIC ALLIANCE GROUP

INTRODUCTION

Good morning/afternoon, my name is XX XX. | will be your clinician today.

First of all | have a few questions to help me understand your pain better. What is the
cause of your low back pain? Do you know about what factors can cause low back pain

and make it worse? Do these things affect your pain?

| am also interested in your own personal symptomes. Is your pain constant? Can you tell

me what type of activities increase your pain? What types of activities reduce your pain?

How low back pain has changed your lifestyle? For example, do you feel that your low

back pain is affecting your ability to walk? Sleep? Is pain affecting your social life?

...“Your CLBP must be difficult for you”

TREATMENT
..."For the treatment today | am going to apply a new treatment. You will receive the
treatment for 30 minutes; this treatment has been successfully proven in research

studies”.

..."The treatment you are going to receive can be a very highly effective pain
reliever....”The clinical experience | have had with this new treatment on other patients

is promising. Very often, most patients felt better after treatment. ”
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..."During the treatment you will feel a “pins and needles-like sensation” on your back,
no pain or muscle twitches will be present during this treatment.” “This treatment is

considered safe, and there are no known risks related to this treatment.”

.. I'will stay in the room during the whole procedure in case you need help or if you
have questions about the treatment. Also, | will be here when the tester arrives to test

your pressure pain threshold.

END OF TREATMENT
“You did it very well today”...”You will be fine”... “l do understand that at times, chronic
pain can be something that is beyond your control”... “Whatever happens, try to be

patient with yourself and look forward to good things that are ahead for you”.
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8.16. THERAPIST SCRIPT FOR THE SHAM IFC PLUS ENHANCED
THERAPEUTIC ALLIANCE GROUP

INTRODUCTION

Good morning/afternoon, my name is XX XX, | will be your clinician today.

First of all | have a few questions to help me understand your pain better. What is the
cause of your low back pain? Do you know about what factors can cause low back pain

and make it worse? Do these things affect your pain?

| am also interested in your own personal symptomes. Is your pain constant? Can you tell

me what type of activities increase your pain? What types of activities reduce your pain?

How low back pain has changed your lifestyle? For example, do you feel that your low

back pain is affecting your ability to walk? Sleep? Is pain affecting your social life?

...“Your CLBP must be difficult for you”

TREATMENT
... For the treatment today | am going to apply a new type of therapy called therapeutic
sub-threshold current.” “This type of stimulation has been successfully proven in

research studies”.

...Since the level of stimulation is sub-threshold, you might not be able to feel it beneath
the electrodes” “This treatment is considered a safe modality, and there are no known
risks related to the application of this treatment.” “We want to clinically confirm the
efficacy of this new type of stimulation contrasting it against a standard stimulation.”

“You will receive the treatment for 30 minutes.”
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..."The treatment you are going to receive can be a very highly effective pain reliever”
“The clinical experience | have had with this new treatment is promising on other

patients. Very often most patients felt better with treatment”.
.. I'will stay in the room during the whole procedure in case you need help or if you
have questions about the treatment. Also, | will be here when the tester arrives to test

your pressure pain threshold.

END OF TREATMENT
...”You did it very well today...You will be fine”... “l do understand that at times, chronic
pain can be something that is beyond your control.”... “Whatever happens, try to be

patient and look forward to good things that are ahead for you”.
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8.17. EVALUATION FORM FOR THE PROTOCOL ADHERENCE

ACTIVE IFC PLUS LIMITED THERAPEUTIC ENCOUNTER GROUP

INTRODUCTION
1. Did the clinician introduce her/himself?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

2. Did the clinician explain about the type of the treatment she/he is going to apply
(e.g. standard treatment)

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

3. Did the clinician mention about her/his previous positive professional
experience with the treatment? (e.g. | have had with this treatment is
promising with other patients)

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

4. Did the clinician mention that she/he will return to the room and that she/he
will be there when the tester arrives to test pain thresholds?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

TREATMENT
5. Did the clinician explain the sensation the patient is going to feel during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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6. Did the clinician state that the treatment is safe?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

7. Did the clinician mention that she/he will remain outside the room during the

treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

8. Did the clinician declare she/he is not allowed to talk with the patient during the

treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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ACTIVE IFC PLUS ENHANCED THERAPEUTIC ENCOUNTER GROUP

INTRODUCTION
1. Did the clinician introduce her/himself?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

2. Did the clinician question patient about causes of low back pain?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

3. Did the clinician question patient about symptoms of low back pain?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

4. Did the clinician question patient about lifestyle and low back pain?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

5. Did the clinician include behaviors such as empathy, active listening (e.g your
CLBP must be difficult for you)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

TREATMENT

6. Did the clinician explain about the type of the treatment she/he is going to apply
(e.g. new treatment)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

7. Did the clinician include verbal suggestions regarding treatment effectiveness
(e.g. the treatment can be a very highly effective pain reliever)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree
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8. Did the clinician mention about her/his previous positive professional
experience with the treatment (e.g. | have had many positive experiences
treating painful conditions with this type of intervention)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

9. Did the clinician explain the sensation the patient is going to feel during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

10. Did the clinician state that the treatment is safe?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

11. Did the clinician mention that she/he will stay in the room during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

12. Did the clinician include behaviors such as empathy, active listening during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

END OF TREATMENT
13. Did the clinician include few words of encouragement at the end of the therapy?
(e.g. you did it very well today...You will be fine)

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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SHAM IFC PLUS LIMITED THERAPEUTIC ENCOUNTER GROUP

INTRODUCTION
1. Did the clinician introduce her/himself?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

TREATMENT
2. Did the clinician explain about the type of the treatment she/he is going to apply
(e.g. new therapy —sub threshold current)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

3. Did the clinician explain the sensation the patient is going to feel during the
treatment (e.g. since the level of stimulation is sub-threshold, you might not be
able to feel the current)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

4. Did the clinician mention about her/his previous positive professional
experience with the treatment (e.g. | have had with this new treatment is
promising on other patients)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

5. Did the clinician state that the treatment is safe?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

6. Did the clinician mention that she/he will remain outside the room during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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7. Did the clinician declare she/he is not allowed to talk with the patient during the

treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

8. Did the clinician mention that she/he will return to the room and that she/he
will be there when the tester arrives to test pain thresholds?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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SHAM IFC PLUS ENHANCED THERAPEUTIC ENCOUNTER GROUP

INTRODUCTION

1.

Did the clinician introduce her/himself?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 stronglydisagree

2. Did the clinician question patient about low back pain symptoms?
Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
3. Did the clinician question patient about causes of low back pain?
Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
4. Did the clinician question patient about lifestyle and low back pain?
Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
5. Did the clinician include behaviors such as empathy, active listening (e.g your
CLBP must be difficult for you)?
Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
TREATMENT
6. Did the clinician explain about the type of the treatment she/he is going to apply
(e.g. new treatment/sub-threshold current)?
Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
7. Did the clinician include verbal suggestions regarding treatment effectiveness

(e.g. the treatment can be a very highly effective pain reliever)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree
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8. Did the clinician mention about her/his previous positive professional
experience with the treatment (e.g. | have had many positive experiences
treating painful conditions with this type of intervention)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

9. Did the clinician explain the sensation the patient is going to feel during the
treatment (e.g. since the level of stimulation is sub-threshold, you might not be
able to feel the current)?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

10. Did the clinician state that the treatment is safe?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

11. Did the clinician mention that she/he will stay in the room during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

12. Did the clinician include behaviors such as empathy, active listening during the
treatment?

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree

END OF TREATMENT
13. Did the clinician include few words of encouragement at the end of the therapy?
(e.g. you did it very well today...You will be fine)

Stronglyagree 1 2 3 4 5 6 7 8 9 10 strongly disagree




