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ABSTRACT

Background: Pain has been considered to be the most disabling symptom of musculoskel-
etal disorders. It is the cause of a large number of medical consultations and high health
costs around the world. Chronic back pain affects a larger population than other types of
pain, with observed prevalence of between 53% and 81%; this has economic, clinical and
social repercussions for the health system.

Objective: The purpose of the present article is to describe the utility and the neurobio-
logical mechanisms of verbal suggestion as a therapeutic ally during the management of
patients with musculoskeletal pain.

Important discoveries: Inducing expectations by means of verbal suggestions can activate
placebo or nocebo pathways when the clinical professional uses either positive or negative
words respectively. When the administration of drugs and physiotherapy interventions are
accompanied by words which induce positive expectations, this may improve certain clinical
parameters such as pain and/or function in people suffering low back pain. Equally import-
ant, the use of positive verbal suggestion may decrease the perception of pain in patients
with osteoarthritis.

Conclusions: In the management of clinical musculoskeletal pain, the inclusion of verbal
suggestion has the potential to induce expectations which may generate hypoalgesia
through the placebo effect; however, more research is needed to determine the magnitude
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and clinical significance of this contribution.

Introduction

Pain is defined as ‘an unpleasant sensory and emo-
tional experience associated with actual or potential
tissue damage or described in terms of such damage’
[1]. It has been shown that pain provokes health
and socioeconomic repercussions, derived princi-
pally from the functional limitation and the disabil-
ity [2]. The greatest prevalence of pain has been
observed in chronic lumbar pain, reported to vary
between 51 and 84%; this has generated clinical,
social and economic repercussions for health sys-
tems worldwide [3]. The highest proportions of
costs in treating chronic low back pain are attribut-
able to medical-pharmacological interventions (43%)
and physical therapy treatments (17%) [4]. It has
been observed that health costs for the treatment of
non-oncological chronic pain vary between 34 and
635 billion dollars per year in Australia and United
States [3,5], annual cost higher than the treatment
of heart disease, cancer and diabetes [6]. Despite all
efforts, these costs are expected to increase exponen-
tially due to the increasing number of patients that

do not respond to conventional treatments [7]. It
has been observed that only 30% of patients with
chronic pain respond positively to treatments like
injections, surgery, implantable devices and physical
rehabilitation [8]; moreover, a reduction in pain due
to these interventions is not always accompanied by
improvement in function [8]. The above demon-
strates the imperious need to identify effective inter-
ventions or improve the
existing treatments.

Contextual factors have been defined as the phys-
ical, psychological and social elements which charac-
terize the therapeutic encounter with the user [9,10],
and include the user’s clinical history, his/her behav-

effectiveness  of

ior and beliefs, the environment in which the atten-
tion is given, verbal suggestion and the therapeutic
alliance [10]. Contextual factors can trigger expecta-
tions, memories and emotions which influence the
results of treatment by triggering placebo and
nocebo effects [10,11]. The verbal suggestion is a
potent contextual factor present in the treatment rit-
ual, which can influence the results of interventions
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in pain-sufferers. Verbal suggestion and its effects
have been strongly associated with the field of hyp-
nosis [12]. Indeed, this concept has been understood
as the mechanism which accompanies the hypnotic
process and which can provoke changes in a per-
son’s sensations, perceptions, feelings or actions
[13]. A similar term studied in health is ‘persuasive
communication” which is defined as a type of com-
munication which seeks to convince others through
the transmission of value perceptions and thus
obtain changes in their ideas or behavior [14].
Verbal suggestions can generate positive or negative
expectations [15]. Positive expectations have been
defined as a conscious cognitive process which
implies a desire for relief, positive anticipation of
the treatment which can generate a placebo effect;
on the other hand, negative expectations are associ-
ated with negative anticipation of the treatment in
the form of anxiety, fear or repulsion and can gen-
erate a nocebo effect [16,17]. The placebo effect has
been defined as an improvement in clinical symp-
toms due to the favorable contextual environment
(e.g. enhanced therapeutic alliance), while the
nocebo effect is understood as the worsening of
these symptoms due to the presence of negative
contextual factors in the therapeutic
ter [18,19].

When positive verbal suggestions accompany the
administration of interventions attempted to manage
pain, it generally gives better hypoalgesic results
[20]. In fact, when verbal suggestions are used to
induce positive expectations, it has been observed
that similar brain areas are activated as under the
administration of analgesic drugs such as remifenta-
nil [21]. In healthy subjects, inducing expectations
by verbal suggestion has been shown to diminish
the nocebo effect and promote the placebo effect
[22,23]. Clinical studies in people suffering from
musculoskeletal pain have also shown that positive
reinforcement of treatment by verbal suggestion can
be a promising, and a low-cost strategy for maxi-
mizing results [24,25]. In addition, the use of verbal
suggestions as a mechanism for inducing expecta-
tions has proved useful during the administration of
pills and creams for experimental pain, promoting
the placebo effect and hypoalgesia [26,27]. Using
verbal suggestions to increase the expectations of
therapeutic benefit has been observed to produce an
increase in the activity of areas of the brain involved
in memory, semantic processing, emotions and anal-
gesia, being correlated with diminished activity in
areas of the brain used for processing pain [17].

The inclusion of verbal suggestions paired to
positive expectations of therapeutic benefit may be
seen as a low-cost strategy with potential hypoalge-
sic effects which could help pain-sufferers. Based on

encoun-

the described above, it seems pertinent for physio-
therapists to understand the relevance of this topic.
Thus, the purpose of the present literature review is
to describe utility and explore the neurobiological
mechanisms of verbal suggestions when applied in
the management of patients with musculoskel-
etal pain.

Materials and methods

Two independent reviewers conducted a literature
search. The following databases were included;
Medline, Lilacs, Cochrane Library and PEDro data-
bases. A hand search was also performed. The strat-
egy for the literature search involved the
combination of the following keywords and MESH
terms: ‘Pain’, ‘Acute Pain’, ‘Pain Management’,
‘Musculoskeletal ~ Pain’, ‘Chronic Pain’, ‘Pain
Perception’, ‘Self-efficacy’, ‘Nocebo Effect’, ‘Placebo
Effect’, ‘Verbal Suggestion’, ‘Persuasive
Communication’, ‘Optimism’. The included studies
were randomized clinical trials, literature reviews
and systematic reviews involving verbal suggestion
and its effect on pain of musculoskeletal origin, up
to 5 years since being published, carried out in
humans and published in English or Spanish. The
articles were then filtered by their title and abstract.
Articles referring only to education in the neuro-
sciences of pain, studies in healthy subjects or ani-
mals and those published in any other language
than Spanish and English were excluded.

Results

The search of the literature resulted in a total of 608
published studies. Of these, only six were deemed to
fulfill the initial selection criteria. Another seven
studies were selected by hand search. Thus, a total
of 13 articles were analyzed. Of these, nine were
reviews and four were randomized controlled trials.

Definition of verbal suggestion

The concept of verbal suggestion in the literature is
ambiguous; we, therefore, suggest the following def-
inition: a conscious or unconscious communication
process by which a person who understands con-
cepts and information about something is able to
express them in such a way as to induce or foment
beliefs, expectations, thoughts, emotions, behaviors
and/or physical states in others.

Neurobiology of verbal suggestion

Verbal suggestions have been shown to produce
positive therapeutic results in terms of hypoalgesia



when used to induce a placebo effect through
expectations of pain relief [16,17,25]. The generation
of the placebo effect has been associated with the
release of endogenous opiates, cannabinoids, dopa-
mine, oxytocin and vasopressin; the nocebo effect
has been associated with the activity of cholecysto-
kinin, deactivation of the opioid system and cyclo-
oxygenase activation [16]. When verbal suggestions
are used to induce expectations of therapeutic bene-
fit, motivations, and anticipatory ideas about less
pain, an increase in the activity of the opioid and
dopaminergic systems has been observed. Other
ways of producing the placebo effect, such as condi-
tioning, has been associated with a greater release of
endocannabinoids [17].

The process of informing the patient that he/she
is being given a powerful analgesic can create treat-
ment expectations which could generate analgesia
mediated by placebo; on the other hand, communi-
cating the possibility of a negative effect of the treat-
ment may compromise its effectiveness, inducing
hyperalgesia mediated by nocebo [10]. An increase
in the dopaminergic activity has been observed of
the nucleus accumbens during the communication
of verbal suggestion messages [10,17], with a subse-
quent increase in the release of endogenous opioids
in the areas of the brain associated with the inter-
pretation of verbal suggestions, associative learning
and the formulation of expectations [10,17].
Analgesia obtained by the placebo effect as a result
of the inducement of expectations through verbal
suggestion may produce a reduction in neuron
activity in regions associated with the cognitive-
emotional processing of pain and an increase in
those areas associated with the maintenance of
instructed beliefs [10,17,19]. The dorsolateral pre-
frontal cortex, the nucleus accumbens and the dopa-
minergic system appear to play important roles in
reward learning when expectations are induced
through verbal suggestion [19].

Effects of verbal suggestion in pain sufferers

The combination of positive verbal suggestions and
a high level of professional empathy can favor the
analgesic effect significantly [10,15]. Conversely, it
has been observed that when verbal communication
is neutral, not provoking positive expectations, with
low levels of empathy, the pain of musculoskeletal
origin may become worse [10,15]. Negative verbal
suggestions (e.g. ‘this procedure may cause a slight
increase in pain’) tend to be correlated with poor
outcomes [16]. A meta-analysis aimed to study the
effectiveness of verbal suggestions in acute experi-
mental and chronic clinical pain concluded that
mechanisms associated with conditioning and verbal
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suggestion can produce moderate to large effects in
acute experimental pain, however, these effects were
shown to be small in patients with chronic pain
[28]. These results contrast with other evidence
showing that verbal suggestion alone may have
strong effects on chronic pain outcomes [29].
Therefore, some controversy exists about the magni-
tude of the effect of verbal suggestions on pain
modulation in the clinical setting.

For example, an experimental study in 485 sub-
jects with osteoarthritis of the knee sought to assess
the relationship between the expectations triggered
by verbal suggestions about acupuncture, and the
self-efficacy measured in terms of pain management
and pain reduction [25]. The acupuncturists were
‘trained’” to communicate either positively or neu-
trally. The participants were divided and randomly
assigned into two groups: therapists who used posi-
tive verbal suggestions combined with the applica-
tion of simulated acupuncture using a technique not
focused on specific points for pain reduction; and
therapists who used neutral communication with
the application of classic acupuncture focused on
specific points for pain reduction. The results
showed that the subjects who received a positive
communication style along with positive verbal sug-
gestions presented lower pain perception. This
change was observed even 3 months after. In the
same way, other authors who investigated the influ-
ence of contextual factors in patients with osteoarth-
ritis [20,30] noted that the communication style, a
patient-clinician interaction based on empathy, the
validation of the patients’ experiences and the provi-
sion of clear information can prevent negative treat-
ment outcomes, can encourage patients to adhere
physical exercise programs, and thus support greater
self-efficacy, physical function and less pain in these
patients. In addition, the type of expectations eli-
cited by verbal suggestions seems to produce a dif-
ferential effect. For example, in people with
osteoarthritis who are going to undergo arthro-
plasty, the use of verbal suggestions, aimed to evoke
realistic expectations, diminishes residual pain and
functional deficit as compared with the induction of
expectations associated with early symptomatic and
functional recovery [31].

Other clinical trials have investigated how condi-
tioning and verbal suggestions can elicit the placebo
effect in people with low back pain [24, 32]. For
example, a recent study conducted in 48 patients
with chronic low back pain attempted to show that
a placebo solution could have hypoalgesic effects on
experimental and clinical pain through the use of
conditioning and verbal suggestion [32]. The partici-
pants were assigned into four groups: neutral
instruction without conditioning, neutral instruction
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with conditioning, verbal suggestion without condi-
tioning and verbal suggestion with conditioning.
The conditioning was carried out by applying a
painful electric stimulus to the subject’s index finger,
which was manipulated so that the intensity was
reduced to 50% after the subject had ingested the
placebo solution. In the verbal suggestion groups,
the participants were told: ‘you will be given a highly
effective treatment for chronic low back pain, which
will improve physical function and movement
through an opioid solution’. After the conditioning
and verbal suggestion, all the subjects were subjected
to two sessions of four exercises before and after
ingestion of the placebo solution. The results
showed a significant reduction in pain and increased
function of the lumbar spine after ingestion of the
placebo solution in the groups with conditioning
and verbal suggestion. Conversely, the group with
neutral instruction without conditioning reported
higher pain levels, regardless they had received the
placebo. An interesting trial in physiotherapy aimed
to examine the impact of words used during the
application of therapeutic ultrasound (US) in acute
low back pain [24]. In this randomized trial, 67 par-
ticipants were allocated into three groups: traditional
US explanation (e.g. control), inflated US explan-
ation and extra-inflated US explanation. All partici-
pants received the same active US parameters.
Outcome measures included pain intensity, lumbar
flexion and straight leg raise. Although no differen-
ces were found for leg pain and flexion among
groups, both the inflated and extra-inflated explan-
ation about the properties of the US were able to
show statistically significant improvement in the
straight leg raise when compared to the control
group. In addition, participants in the extra-inflated
US explanation group were 4.4. times more likely to
improve beyond the minimal detectable change that
participants in the control group. In this study, the
words that the therapist choose to describe the US
treatment was able to produce relevant changes in
objective outcomes in subjects suffering from acute
low back pain. Thus, different informational or ver-
bal contexts about the characteristics of physiother-
apy interventions, may impact treatment
effectiveness. It is plausible, that during the applica-
tion of physiotherapy interventions, the use of
enhanced informative contexts may be paired with
positive suggestions, and possibly greater expecta-
tions of therapeutic benefits. However, this needs to
be confirmed with additional research in this field.

Discussion

The purpose of this review was to describe the util-
ity and the neurobiological mechanisms of verbal

suggestions when interventions for the management
of musculoskeletal pain are applied. The results of
the search showed emerging interest in elucidating
its effects. However, it is worth mentioning that
among the thirteen selected articles, only four were
randomized studies.

Overall, the results of this review indicated that
verbal suggestion, as a mechanism for inducing
positive expectations, has a positive impact on pain
treatment in subjects with osteoarthritis and with
acute or chronic low back pain [24,25,30,32]. Yet,
definitive conclusions about the impact of verbal
suggestions in the management of pain cannot be
reached with such a small amount (4) of clin-
ical trials.

Regarding the underlying mechanisms of verbal
suggestions, Morral et al. and Rossettini et al.
reported that people with clinical pain presented
greater activity in the areas of the brain responsible
for the semantic and cognitive-emotional processing
of pain when a verbal suggestion is interpreted
[10,17]. The same effect has been shown in healthy
subjects under an experimental pain [33]. The boost
of expectations of therapeutic benefit is the mechan-
ism which would explain the analgesic responses of
verbal suggestion in both, healthy subjects subjected
to experimental pain and in subjects with clinical
musculoskeletal pain [10,16,22-24,34]. For example,
recent evidence in healthy subjects under an experi-
mentally-induced mechanical pain found that active
TENS applied using an informational context aimed
to encourage positive suggestions (i.e. ‘this interven-
tion is very effective to promote pain relief in gen-
eral and we hope to reduce your perception of
mechanically induced pain’) is able to produce a sig-
nificant reduction of pain (P < 0.03) and increase in
pressure pain thresholds (P < 0.02) when compared
to the same TENS associated to negative expecta-
tions (i.e. ‘this intervention is ineffective to promote
pain relief and we hope that your mechanically
induced pain perception increases temporar-
ily’) [35].

Despite some agreement in the literature about
the positive impact of verbal suggestions in pain
modulation, a certain inconsistency in the magni-
tude of the analgesic response has been observed,
especially in subjects responding to the placebo [29].
It has been suggested that the variability in analgesic
response to verbal suggestions is modulated by per-
sonal beliefs, expectations and treatment history
[36,37]. The results of this review do not allow us to
draw conclusions in this matter; however, the treat-
ment history appears to have a significant influence
on the effectiveness of verbal suggestion, as seen in
the treatment of people with pain, as well as in
sports performance [28,32,38]. In this regard, it has



been shown that previous negative experiences with
certain treatments reduce the magnitude of the
hypoalgesic effect of verbal suggestion, which justi-
fies the exploration of this issue during the clinical
interview before treatment is selected [28].

The importance of verbal suggestion may be
appreciated when it is compared to other informa-
tion delivery mechanisms such as therapeutic educa-
tion. A systematic review focused on determining
the effectiveness of long-term pain management
education programs in people with osteoarthritis
[39] concluded that these interventions produce
small benefits in terms of pain, functionality and the
typical symptoms of osteoarthritis. However, verbal
suggestions in the form of advice and information
could improve the efficacy of traditional education
since its application requires less time and has been
associated with better adherence to physical exercise,
analgesia and functional programs [30]. The long-
term effects of verbal suggestion alone, or as a com-
plement to traditional education, have not been
described either in review articles or experimen-
tal studies.

The health professional can unconsciously trigger
a nocebo effect by generating negative expectations
through verbal suggestion, which may compromise
the therapeutic results of rehabilitation [40,41].
Thus, when treatment is given with negative verbal
suggestions (e.g. this procedure may be associated
with an increase in your pain level), the perceived
pain is exacerbated by the conduct of anticipatory
anxiety which produces hyperalgesia through the
release of cytokines [42,43]. Nocebo and placebo
effects are inherent in clinical practice, and the
health professional may trigger them by any type of
verbal or contextual interaction [44]. It is therefore
recommended that verbal suggestion should be
applied on a neurophysiological basis, consciously
and ethically [10,16].

There is little research into verbal suggestion in
subjects with clinical pain when physiotherapy inter-
ventions are applied [17,45]. In addition, the experi-
mental studies included in this review presented
some methodological limitations. Some important
flaws included the absence of a control group and
of the lack of blinding for participants. Other limita-
tions from the experimental studies included in this
review involve the poor analysis of the participants’
treatment histories; and heterogeneity of the inter-
ventions in terms of complexity, treatment session
frequency and the type of health professional
administering the treatment [15,32]. The conclu-
sions and/or results of this review must be treated
with caution since the risk of bias was not fully
assessed in included the studies. Finally, the absence
of a consistent definition for the concept of verbal
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suggestion in the field of health may have limited
the scope of the searches, and therefore affecting the
number of selected studies in this review.

Conclusion

Positive verbal suggestions have the potential to
induce expectations which could be useful, via the
placebo phenomenon, to improving the effectiveness
of intervention strategies in people with musculo-
skeletal pain. Although the evidence provided by the
literature seems to be promising, more research is
still needed to reach definitive conclusions as well as
to determine the magnitude of this effect and its
clinical significance.
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