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A B S T R A C T   

Due to the significant increase in interest in placebos, biomedical scientists have incorporated placebo in-
novations into a modern methodological research scenario in order to increase the quality of clinical studies. 
Indeed, the randomised-controlled trial design has changed dramatically, and these changes have had an impact 
on manual therapy research as well. The present paper outlines the main difficulties that placebo-controlled trials 
pose for research in manual therapy, for example, designing ineffective sham protocols, the role of touch in 
triggering neurobiological responses, or the unique specificity of manual therapies. The paper then offers sug-
gestions on how to overcome such challenges, for example by providing a definition of ‘specificity’ in the context 
of manual therapies, and specifically osteopathy, suggesting how to design adequate sham procedures, and by 
introducing the so-called ‘touch equality assumption’.   

Over time the evolving conceptualization of the placebo effect and its 
mechanisms has highlighted several challenges in both clinical and 
research fields. The placebo controlled randomised-controlled trial 
(RCT) evolved to overcome those challenges [1]. Manual therapy RCTs 
that use a placebo manual control present some interesting manual 
therapy-related issues that remain unaddressed. The present paper 
outlines the main difficulties that placebo-controlled trials pose for 
research in manual therapy and offers suggestions on how to overcome 
them. 

Defining the concept of placebo treatment is surprisingly challenging 
[2–7] This may be due to the tumultuous history of the placebo construct 
itself [8], the multiple frameworks (e.g. neurobiological, clinical, etc. [9, 
10]), and the different contexts in which placebos are used (pharma-
cology, psychotherapy, complementary and alternative medicine). For 
instance, the dichotomies active/inactive and effective/ineffective have 
been commonly used to underline the difference between a treatment 
and a placebo. However, such dichotomies do not adequately reflect the 
placebo phenomenon. Indeed, it is misleading to define placebo drugs as 
inactive, ineffective, or inert, because even a lactose pill, often chosen as 
a placebo, has measurable effects [11]. The more recent specific/-
nonspecific lexical dichotomy [12–14] better reflects the underlying 

paradigm of a clinical trial: the term specific refers to the therapeutic 
component included only in the intervention arm of the trial. In this 
way, what the trial is measuring is methodologically clear: a specific 
therapeutic modality, included only in the intervention arm. The pla-
cebo intervention therefore does not constitute a control lacking any 
biological activity, but rather “lacks the biological activity of interest” [15]. 

As far as manual therapy trials are concerned, several placebo ap-
proaches have been proposed over the years; examples from osteopathy 
include detuned ultrasound [16], placebo pills [17], random slight 
touch [18], and others [19]. Applying the specific/nonspecific paradigm 
clarifies four issues that have long characterized the placebo controls in 
manual therapy randomized controlled trials (mtRCTs) (Fig. 1). 

(1) Firstly, some authors argued that it is difficult to design an inef-
fective sham protocol [17,20]. Others proposed to define a 
standard manual procedure as placebo if it demonstrates the 
inability to modify objective outcome measures, like heart rate 
variability [21], or pressure pain threshold [22]. In contrast, the 
specific/nonspecific paradigm suggests that it is not important 
whether the sham protocol is ineffective: it matters that it is 
nonspecific [23,24]. 
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(2) Several studies demonstrated that touch alone could significantly 
contribute to placebo effects in manual therapy [2,25–27]. 
However, touching is not a manual technique per se, due to its 
non-specificity [23,28]. Multiple studies applied non-therapeutic 
manual approaches in a very different fashion compared to the 
technique used, for example using i.e. “functional sham tech-
nique”, characterized by soft touch, or simple gentle touch as 
controls for high velocity low amplitude techniques [22]. Others 
used sham therapies with non-manual components [29], for 
example detuned ultrasound machines [22], that do not match 
the non-specific features of inter-human physical contact. In 
order to highlight the contribution of specific aspects of touch, it 
has instead been suggested that the sham therapy should “mimic 

the real intervention” [19], especially the non-specific features of 
touch (e.g., time of manual contact, targeted anatomical areas, 
and type of movement).  

(3) The specific active agents of manual therapy have not been fully 
identified. It is therefore important to ensure that the sham 
treatment does not possess the same attributes as the interven-
tion, which could result in a “misclassification error” [30]. Even 
among experts in the field, beliefs about what constitutes an 
appropriate placebo in manual therapy are very diverse. Some 
authors conclude that as long as the biological basis for spinal 
manipulative therapy remains unclear, the issues regarding sham 
procedures in manual therapy trials will not be solved [25]. The 
mechanism through which a technique works is not, however, the 
primary aspect defining its specificity: it is unnecessary to know 
how a technique works to know that it elicits a certain effect. 
Indeed, the scope of the trial is to test efficacy, not the mechanism 
of action [31].  

(4) Licciardone [32] questioned whether it is possible or not to 
identify the specificity of the osteopathic treatment because os-
teopaths “have long embraced an approach to patient care that op-
timizes patient-physician rapport and focuses on an array of 
psychosocial and individual health factors”. We agree, even more so 
when considering the latest updates in manual therapy related to 

List of abbreviations 

RCT Randomized Controlled Trial 
mtRCTs manual therapy Randomized Controlled Trials 
ASE Assumption of Specific Efficacy 
TEA Touch Equality Assumption 
OMT Osteopathic Manipulative Treatment  

Fig. 1. Specificity and non-specificity in drug-based and touch-based research trial.  
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the biopsychosocial model [33,34], the role of placebo effect [35] 
and the concepts of therapeutic alliance and shared clinical 
decision-making process [36]. But the equivalent happens in 
pharmacological research. In pharmacological trials, as in 
everyday clinical practice, the active therapeutic component is 
not administered in a sensory vacuum [37,38]. While the 
contextual, or non-specific, factors are fundamental in eliciting 
the clinical response [39], the specific component is nevertheless 
known. Similarly, an osteopathic treatment, like other manual 
approaches [11,39], cannot be administered in a sensory vac-
uum, but identifying the specificity of osteopathy becomes rele-
vant in designing appropriate clinical trials. 

The scientific and the clinical community should agree about what 
constitutes the specificity of a manual approach (in our case, osteop-
athy). We propose that the specificity of osteopathy can pertain to both 
the techniques and the more comprehensive person-centered approach. 
The single osteopathic technique or approach can be defined as the 
sequential procedure(s) applied by the practitioner in order to treat bodily 
areas with particular attention paid to the somatic dysfunction. Expanding 
the definition, the clinical reasoning and the shared decision-making 
process should also be considered. Indeed, there are studies that inves-
tigate a certain technique [40] and studies using a person-centered 
approach [41]. 

Finally, to analyse the specific efficacy of a treatment, it is relevant to 
measure the effect on the experimental group minus the effect on the 
control group [42]. However, this assumption of specific efficacy (ASE) 
is strictly based on the so-called equality assumption (EA), which implies 
that the non-specific factors are matched between control and experi-
mental group [43]. The concept is particularly relevant for the purpose 
of this discussion. 

The EA is important for all the contextual aspects of a treatment (e.g., 
setting, patients’ characteristics). Considerations of equality in manual 
therapy trials should take touch into account, as non-specific (or non- 
skilled) touch has shown to produce a plethora of neuro-biological 

events, able to significantly modify the psycho-neuro-immune- 
endocrine response of the body [11,44–49], including inducing 
afferent stimulations [30,50] with potential autonomic consequences 
(see McGlone et al., 2014 for details on c-tactile fibers [51]; see 
D’Alessandro et al., 2016 for the interoceptive paradigm [52]). Several 
studies demonstrated that the touch variable could significantly 
contribute to placebo effects. For example, Cerritelli et al. [53] showed 
that sham-touch induced significant short-term effects on 
patient-reported outcome measures in a sample of chronic migraine 
patients compared to treatment-as-usual. However, the touch-sham 
group showed a significantly smaller response compared to the treat-
ment group. It would therefore be useful to divide touch in two com-
ponents: the specificity of the manual treatment and the non-specificity 
of touch itself. The EA in manual therapy could be accordingly adapted 
into a Touch Equality Assumption (TEA) [25,30,54], which should 
report all features of touch, including the bodily areas contacted and the 
style and type of treatment (e.g, passive/active role of the patient, light 
touch/thrust) (Fig. 2). To ensure an adequate comparison of the 
experimental and sham/placebo groups, it is necessary to design in-
terventions and placebo-controls exposed to the same touch choreog-
raphy. An example in which this condition has not been achieved comes 
from Antolinos-Campillo et al. [55]: regarding the intervention arm the 
authors report that “The subject was in the supine position, and the therapist 
sat at the head of the table and placed both hands under the subject’s head, 
contacting the space between the occipital condyles and the spinal process of 
the second cervical vertebra with the fingertips. Constant and painless pres-
sure was exerted upward, towards the therapist”. Regarding the sham arm 
the authors state that “performing active movement of flexion/extension of 
the hip and knee joints on the opposite side to which the measurement was 
taken, according to the response to the ULNT-1”. In this case, the sham 
approach does not incorporate the TEA, applying a different manual 
approach to different body areas. Researchers in the field of manual 
therapies should develop an adequate sham procedure for each 
approach and technique to be tested. In an osteopathic trial, for 
example, sham light touch could be an appropriate sham procedure for 

Fig. 2. Characteristics of the Touch Equality Assumption.  
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cranial osteopathy or balanced ligamentous tension techniques; whereas 
sham manipulation could control for structural approaches like high 
velocity low amplitude techniques. Clearly, the development of appro-
priate sham procedures comes after the identification of the specific 
characteristics of the tested technique. For example, if the operator’s 
tactile attention is considered a specific and distinct characteristic of the 
technique, the selected sham procedure should exclude the operator 
tactile attention, while all the other elements are maintained equal [17, 
56]. 

Applying these concepts to manual therapy trials, every paper should 
report:  

1) the ‘whats’ of the intervention, defining its characterising elements (i. 
e., patients’ need-based treatment/treatment protocol, the concept 
of barrier/neutral point, the haptic level of attention, the somatic 
dysfunction addressed).  

2) the ‘hows’, describing how the operator performs the techniques, for 
how long or until when (e.g., until tension’s release) how the oper-
ator maintains the tactile attention, how the operator tailors the 
clinical reasoning to the patients involved in the trial.  

3) the ‘how not to’, highlighting the description of strategy used by the 
researchers to avoid the specificity in the sham technique, main-
taining the EA and the TEA (Fig. 3). 

If we apply this distinction to clinical trials, it is possible to critically 
appraise the whats and hows as presented in the following examples.  

1. ‘What’ Not specified, ‘How’ Not specified, ‘How-not-to’ Not 
specified - An example is Hubert et al. [56]. The authors only list the 
techniques performed without explaining the principles guiding 
them or indicating how to perform them. Regarding the sham group, 
the authors only state: “Patients in the sham OMT group received light 
touch at the skull and at the sacrum” with no indication about ‘how not 
to’ reach the specificity.  

2 ‘What’ Specified, ‘How’ Not specified, ‘How not to’ Not specified 
- For example, Florance et al. [57] described the principles of direct 
and indirect techniques, therefore exploring the ‘whats’, but did not 
report how the techniques were performed, not even through 
external references, and did not give any indication on how to avoid 
the specificity in the sham therapy.  

3 ‘What’ Specified, ‘How’ Specified, ‘How not to’, Not specified – 
Rolle et al. [58] listed the performed techniques. Although no 
description of technique is present, they provided references, and so 
we can assume that the entire specificity has been reported (what +
how). In the sham arm they only stated “assessing the patient’s cranial 
rhythmic impulse, spending a similar amount of time as used for OMTh 
techniques in the treatment group”. Please, note that the ‘how not to’ 
implement the specificity is missing, and paradoxically, the authors 
included a specific feature of cranial osteopathy in the sham group (i. 
e testing the cranial system for a long time). The strategy to disturb 
the attention or the intention of the operator should be described.  

4 ‘What’ Specified, ‘How’ Specified, ‘How not to’ Specified – Giles 
et al. [59]stated that: “The OMT protocol involved the treatment of the 
subject’s posterior cervical musculature by using the two soft tissue 
techniques of kneading and stretching. Kneading is a technique in which a 
force is applied perpendicular to the long axis of the muscle, whereas 
stretching is a separation of the origin and insertion of a muscle. This soft 
tissue treatment was performed for approximately 5 minutes. Following 
this, the treatment provider performed a suboccipital (O-A) decompres-
sion for 2–3 minutes. To achieve the O-A decompression, the treatment 
provider used his or her index fingers to contact the occiput as near to the 
occipital condyles as possible. The index fingers were reinforced with the 
middle fingers. Tension was then applied toward the orbits to make firm 
contact with the occiput and constant traction was directed superiorly. 
Minor adjustments in all three planes of motion (flexion/extension, 
sidebending, and rotation) were made as needed to maintain ligamentous 
balance”. Regarding the sham intervention the authors indicate that: 
“A sham treatment protocol involved the placement of fingers near the 

Fig. 3. Elements of the Touch Equality Assumption: whats, hows and how not to.  
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occipital condyles. However, no tension was applied in any direction, the 
subject’s head was simply held in the treatment provider’s hands”. In this 
case, all aspects of the intervention and sham therapy were clearly 
reported. 

The above mentioned possibilities have three important conse-
quences. Firstly, without a detailed description of such elements, re-
searchers might try to replicate sham procedures that were developed in 
and for a different methodological context. For instance, Ponzo et al. 
[60] replicated the same sham procedure used in Ruffini et al. [61], but 
the two studies tested different approaches (direct/indirect techniques 
versus only indirect techniques, respectively). Secondly, researchers 
may use different sham procedures to control for the same treatment. 
Examples are Catro-Sanchez et al. [62] and Haller et al. [63]: both 
studies tested the fourth ventricle compression technique but used 
different sham/placebo procedures (disconnected magnetotherapy, and 
light touch applied on standardized anatomic areas, equivalent to those 
treated with craniosacral therapy, for 2 mins each time, respectively). 
This might yield different or even opposite trial results preventing the 
possibility to perform meta-analysis [20]. Thirdly, the TEA indirectly 
addresses the issue of the credibility of the sham treatment, already 
questioned by some authors [17,23,25,64,65]. We recommend, how-
ever, to assess the blinding success and the credibility of the in-
terventions, as several mtRCTs have already done [17,61,66]. 

The TIDieR-Placebo checklist [67] could be a useful tool for manual 
therapy trials, as it guides the description of placebo and sham controls. 
The what and how of the TIDieR-Placebo are not meant for manual 
therapy trials. In our proposal, ‘whats’, ‘hows’, and ‘how-not-tos’ are 
strictly relative to the manual-based scenario, and specifically adapted 
for osteopathy. 

Conclusions 

A comprehensive reporting of ‘whats’, ‘hows’ and ‘how-not-tos’ 
would allow for a more coherent methodological paradigm in osteo-
pathic research, increasing the internal validity of the trial. This would, 
in return, clarify the peculiar contribution of osteopathy to the treatment 
and management of a given clinical condition, which is crucial in the 
multidisciplinary context of modern healthcare. 

Designing the methodology of appropriate sham procedures begins 
with a shared consensus about the specificity of its counterpart. 
Reflecting and reporting on placebo procedures would help highlight the 
distinctive characteristics of a given manual approach, and to differen-
tiate it from other similar therapies. 
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