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ABSTRACT
Objectives: The purposes of this study were to (1) determine whether disclosure of having 
received a placebo treatment following participation in a randomized manual therapy trial 
resulted in changes in negative mood or attitudes towards health care and the provider and (2) 
examine the association between changes in mood or attitude and changes in clinical outcomes 
over the two-week study period.
Methods: Participants with low back pain (N = 110) were randomly assigned to receive a spinal 
manipulative therapy (SMT), a standard placebo SMT in which participants were aware of a 
chance of receiving a placebo, an enhanced placebo SMT in which participants were instructed 
‘the manual therapy technique you will receive has been shown to significantly reduce low 
back pain in some people,’ or no treatment. Outcomes included pain (Numeric Rating Scale), 
disability (Oswestry Disability Index), and negative mood and attitudes towards health care and 
the provider (visual analog scales). Pain and disability were obtained at baseline and two weeks. 
Mood and attitude measures were assessed at baseline, at the start of the final session, and upon 
completion of the final session following disclosure of group assignment.
Results: Disclosure of having received a placebo treatment was not associated with worsening 
of mood or attitudes towards health care or the provider (p  >  0.05). A small, but significant 
(p < 0.05) association was observed between  two-week changes in disability and immediate 
changes in mood (r  =  0.31–0.36) upon disclosure of having received a placebo. This analysis 
indicates an association between larger improvements in disability and more positive changes 
in mood.
Discussion: Placebo treatment use in clinical practice is common yet controversial due to the 
deceptive nature. Our findings suggest disclosure of having received a placebo treatment is 
not associated with adverse changes in negative mood or attitudes towards health care or the 
provider.
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Introduction

Placebo is traditionally considered inert suggesting a 
lack of a treatment effect [1,2]. Furthermore, research-
ers often view placebo as an annoyance capable of con-
founding study results [3,4]. In fact, one of the highest 
levels of evidence, the randomized controlled trial, fre-
quently defines the success of a studied intervention 
on the observed efficacy in comparison to placebo – 
implying ‘no better than placebo’ is the equivalent of an 
ineffective intervention. In contrast to this perspective, 
recent literature supports a large placebo analgesic 
effect [5]. Furthermore, placebo is a psychological and 
physiological process [6]. For example, recent studies 
using functional magnetic resonance imaging suggest 
placebo related analgesia is associated with supraspinal 
responses in brain regions related to pain modulation [7–
9], emotion [9–11], and cognitive appraisal [10]. Beyond 

a specific supraspinal mechanism, more recent imaging 
studies demonstrate spinal cord related responses to 
placebo [12,13] suggesting placebo related pain modu-
lation occurs throughout the continuum of the nervous 
system. Collectively, these findings support placebo as 
an active analgesic agent functioning throughout the 
central nervous system.

Despite the potential analgesic benefit, placebo treat-
ment use in clinical practice is controversial. Deception 
is inherent to placebo treatment related analgesia as the 
magnitude of a placebo response is dependent upon 
expectation for the provided intervention. Specifically, 
greater placebo related analgesia is observed when indi-
viduals are given a placebo; however, informed they are 
receiving an effective intervention in order to enhance 
their expectations of pain relief [5]. This need for decep-
tion has raised significant ethical issues regarding the use 
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University of Florida. Details of the study design and 
primary analyses are reported in more detail elsewhere 
[33]. Briefly, we recruited a sample of convenience from 
the general community of the University of Florida cam-
pus and Health Science Center. Participants between 
the ages of 18 and 60, currently experiencing low back 
pain (LBP) rated ≥ 4/10 at worst over the past 24 h on a 
numeric rating scale (NRS) (0 = no pain at all, 10 = worst 
pain imaginable) were included in the study. Participants 
were excluded for; (1) pain or paresthesia below the 
knees; (2) potential non- musculoskeletal causes of LBP 
such as (a) unexplained weight loss of greater than 10 
pounds, (b) fever corresponding to LBP, (c) non- mechan-
ical pain, (d) bowel or bladder dysfunction; (3) surgery 
to the low back within the past 6 months; (4) systemic 
illness known to affect sensation i.e. diabetes; (5) chronic 
pain condition unrelated to LBP; (6) fracture as the cause 
of LBP; (7) pregnancy. All individuals meeting the criteria 
for participation and providing informed consent were 
enrolled in the study.

Measures

Demographic and clinical characteristics
Demographic information was obtained at baseline 
through a questionnaire specific to age, sex, education, 
and duration of LBP.

Mood
Separate 100-mm visual analog scales anchored with 
‘none’ to ‘most severe imaginable’ were provided for 
‘depression,’ ‘anxiety,’ ‘frustration,’ ‘anger,’ and ‘fear.’ 
Participants were instructed to draw a vertical line per-
pendicular across the horizontal line at the location best 
describing their current level of each construct and their 
ratings were quantified in terms of millimeters. Visual 
analog scales are reliable measures of both pain inten-
sity as well as the affective dimension of pain [34] and 
similar methodology has been used in a prior study of 
placebo disclosure [32]. Mood was assessed at baseline 
and at the two-week conclusion of the study both prior 
to and immediately following disclosure of the assigned 
treatment group.

Attitudes towards health care and the provider
Separate 100-mm visual analog scales anchored with ‘not 
at all’ to ‘most likely’ were provided for the questions of 
‘how likely are you to:’ (a) use medical treatments (e.g. 
surgery and medication prescribed or non-prescribed, 
but not including herbal medication) for your pain?; (b) 
use non-medical treatments for your pain?; (c) to par-
ticipate in future studies in general?; (d) participate in 
future studies conducted in our lab? On separate visual 
analog scales anchored with ‘not at all’ to ‘very much,’ 
participants were asked to indicate ‘how much you:’ (a) 
like experimenters in general?; (b) like the experiment-
ers in this study?; (c) trust experimenters in general?; (d) 

of placebo treatments in clinical practice [14]. Particularly 
concerning is the withholding of informed consent and 
breach of trust inherent to the patient provider rela-
tionship through deceptive medical practice [15–18]. 
Medical research requires participants are educated on 
the goals, aims, and methods of a research study and 
provide consent prior to participation [19]. Participants 
in placebo controlled research studies provide informed 
consent with the knowledge of potentially receiving a 
placebo treatment. Subsequently, placebos are consid-
ered ethical with informed consent in studies to establish 
efficacy or safety of an intervention; however, their use 
in clinical care is questionable [20].

Despite these ethical concerns, the use of placebo 
treatment in clinical practice is common both interna-
tionally and across disciplines [21–25]. For example, 
75% of nurses in Iran [21], 88% of general practitioners 
in Germany [24], and 50% of internists and rheumatol-
ogists in the United States [25] admit to the deceptive 
use of placebo treatment in clinical practice. Reasons for 
the use of placebo treatment by health care providers 
appear well intentioned and include calming the patient, 
as supplemental treatment, to control pain, and as a 
bridge to the next regular dosage of medication [26]. The 
concern inherent to deception results from older stud-
ies of ‘deception to cause harm [27]’. Placebo treatment 
related deception differs markedly in that deception is 
provided with the intention of a beneficial effect such 
as pain relief. Consequently, deception in and of itself is 
not necessarily negative [28] and particularly if provided 
with therapeutic intentions. Furthermore, deception by a 
health care provider with the goal of lessening pain may 
be acceptable to patients [29–31].

The purpose of this study was to determine whether 
disclosure of having received a placebo treatment fol-
lowing participation in a placebo controlled study of 
manual therapy was associated with changes in negative 
mood or attitudes towards health care and the provider. 
Additionally, we wished to determine the association 
between changes in mood or attitude following disclo-
sure of having received a placebo treatment and changes 
in clinical outcomes observed over the two-week period 
of the study. Based on prior studies [31,32], we hypothe-
sized changes in negative mood and attitude would not 
differ between participants receiving the placebo treat-
ment and those receiving the studied manual therapy 
intervention or no treatment. Furthermore, we hypoth-
esized changes in mood and attitude would be associ-
ated with clinical outcomes with better clinical outcomes 
related to more positive changes in mood and attitudes 
upon disclosure of having received a placebo treatment.

Methods

The current study is a secondary analysis of a previously 
completed randomized controlled trial [33]. The study 
was approved by the Institutional Review Board of the 
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trust the experimenters in this study? Participants were 
instructed to draw a vertical line perpendicular across 
the horizontal line at the location best describing their 
current level of each construct and their ratings were 
quantified in terms of millimeters. Similar methodology 
has been used in a prior trial of placebo disclosure [34]. 
Attitude was assessed at baseline and at the two week 
conclusion of the study both prior to and immediately 
following disclosure of the assigned treatment group.

Clinical outcomes

Clinical pain intensity
Clinical pain intensity was assessed for changes over 
the two weeks of the study using a 101 point numeric 
pain rating scale (NRS) for ‘usual pain over the past week’ 
anchored with 0 = ‘no pain at all’ to 100 = ‘worst pain 
imaginable.’ NRSs are reliable and valid [35,36] and a 
common measure of clinical pain intensity.

Low back pain related disability
Low back pain related disability was assessed through 
the Oswestry Disability Index (ODI). The ODI is a 10 item 
questionnaire specific to LBP. Each item contains a 6 
point adjectival scale scored from 0 to 5. We doubled 
the total score as is commonly done [37] to provide a 
percentage, with higher scores indicating greater per-
ceived disability. The ODI is a commonly used measure 
of disability in the study of LBP and has demonstrated 
strong reliability and validity [38–40].

Interventions

Participants were randomly assigned to one of four 
groups.

The spinal manipulative therapy group (SMT) group 
received a SMT previously shown to be effective in the 
treatment of some individuals experiencing low back 
pain [41,42] and applied twice to each side. Participants 
receiving the SMT were instructed through the informed 
consent process they would receive either a studied SMT 
or a placebo intervention and were provided no addi-
tional information regarding which intervention they 
received. SMT was performed twice on each side.

The standard SMT placebo group received a placebo 
SMT intended to mimic the studied SMT; however, differ 
biomechanically. Specifically, the placebo SMT did not 
include rotation and sidebending components inherent 
to the studied SMT and the mechanical force was applied 
with the pelvis and spine in full contact with the treat-
ment table. Similar to the studied SMT, the placebo SMT 
was performed twice on each side. Participants receiving 
the placebo SMT were instructed through the informed 
consent process they would receive either a studied SMT 
or a placebo intervention and were provided no addi-
tional information regarding which intervention they 
received.

The enhanced SMT placebo group received the same 
placebo as the standard placebo group. Participants 
receiving the enhanced SMT placebo were told, ‘The man-
ual therapy technique you will receive has been shown 
to significantly reduce low back pain in some people’ 
immediately prior to the first intervention and subsequent 
intervention sessions. Similar instructional sets have been 
incorporated in mechanistic studies of placebo and are 
associated with enhanced placebo analgesia in subjects 
with irritable bowel syndrome [5,43]. Similar to the SMT 
and the standard placebo group, the enhanced placebo 
SMT group received the placebo SMT twice on each side.

The no treatment control group sat quietly for 5 min 
during the initial session and final session.

Procedures

Individuals agreeing to participate signed an informed 
consent form approved by the University of Florida 
Institutional Review Board and then completed the 
intake demographic form, the NRS, the ODI, the mood 
scales, and the attitude scales. The entire study procedure 
is described in detail elsewhere [33]. Briefly, participants 
receiving the SMT and both placebo treatment groups 
were scheduled for 5 additional sessions during the next 
2 weeks to receive their assigned intervention. Following 
the two-week period of the study, all participants were 
seen for a final session in which they completed the NRS, 
ODI, and mood and attitude scales. Upon completion 
of the study, participants were debriefed regarding 
their group assignment and the purpose of the study. 
Immediately following the debriefing session, partici-
pants again completed the mood and attitude scales.

Data analysis

Univariate ANOVAs were used to assess for post-rand-
omization group differences in demographic variables. 
Mixed model repeated measure ANOVAs were used 
to assess group (SMT, placebo, enhanced placebo, no 
treatment control) related changes in measures of mood 
and attitude over time (final session prior to disclosure of 
group assignment, and final session immediately follow-
ing disclosure of group assignment). Baseline measures 
of mood and attitude were included as covariates in the 
analyses. We did not combine the placebo groups in this 
initial analysis as we were interested in whether changes 
in mood and/or attitude differed by how the placebo was 
presented, i.e. awareness of an equal chance of receiving 
a placebo or SMT (standard placebo group) versus hav-
ing been informed, ‘The manual therapy technique you 
will receive has been shown to significantly reduce low 
back pain in some people’ (enhanced placebo group). 
Interaction effects were decomposed with simple con-
trasts. Pearson correlation coefficients were calculated 
for two-week changes in clinical outcomes (pain and dis-
ability) and within session changes in mood and attitude 
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disclosure of group assignment (F(1,99) = 5.79, p  =  0.02, 
partial η2 = 0.06) (Table 2).

Changes in attitudes towards health care and the 
provider

Neither a group by time interaction (p > 0.05) nor a main 
effect for time (p > 0.05) was observed for any measure 
of attitude towards the use of health care or the provider 
(Table 3).

Association between changes in mood and clinical 
outcomes

Significant, but weak, positive correlations were observed 
between two-week changes in disability and immedi-
ate changes in depression (r = 0.31, p = 0.02) and anger 
(r = 0.36, p = 0.01) upon disclosure of having received a 
placebo treatment, suggesting an association between 
larger improvements in disability and more positive 
changes in these factors (Table 4).

Association between changes in attitudes towards 
health care and the provider and clinical outcomes

Very weak to weak and non- significant (p > 0.05) cor-
relations were observed between two-week changes in 
disability and immediate changes in attitudes towards 
health care and the provider upon disclosure of having 
received a placebo treatment (Table 5).

(prior to and immediately following disclosure of group 
assignment only in the 2 placebo groups). Correlation 
coefficients were considered very weak (r-values less 
than 0.19), weak (r-values between 0.20 and 0.39), mod-
erate (r-values between 0.40 and 0.59), strong (r-val-
ues between 0.60 and 0.79), and very strong (r-values 
between 0.80 and 1.00) [44]. The two placebo treatment 
groups did not differ in changes in any clinical outcome, 
mood, or attitude variables, so they were combined for 
the correlation analysis. Significance was set at 0.05 and 
all analyses were performed using the SPSS statistical 
package, version 21.0 (SPSS Inc, Chicago, IL)

Results

One hundred and ten individuals signed the informed 
consent form and agreed to participate. Seventy percent 
of participants were female and mean age was 31.68 
(SD = 11.85) years. Baseline measures of the sample as a 
whole and by group assignment are presented in Table 1. 
Individual groups did not differ by baseline demographic 
measures, clinical measures, or measures of mood or atti-
tude (p > 0.05).

Changes in mood

A group by time interaction was not observed for any 
measures of mood (p > 0.05); however, a main effect for 
time was observed for improvements in anxiety after 

Table 1. Baseline comparison of intervention groups.

notes: all data are reported as mean (standard deviation) ratings unless otherwise noted.
abbreviations: lBp = low back pain, nrS = numeric rating Scale, oDi = oswestry Disability index, vaS = visual analog scale.

SMT n = 28 Placebo n = 27
Enhanced placebo 

n = 27
No treatment 
control n = 28

Total sample 
n = 110

p- value for differ-
ence

Sex (% female) 21/28 (75.0) 17/27 (63.0) 20/27 (74.1) 19/28 (68.0) 77/110 (70.0) 0.74
age (years) 32.07 (10.98) 33.22 (13.29) 31.56 (11.85) 29.85 (12.09) 31.68 (11.85) 0.78
education (years) 16.04 (2.33) 15.59 (2.50) 15.89 (2.38) 16.57 (2.60) 16.03 (2.45) 0.51
Duration of lBp 

(weeks) (median, 
interquartile range)

12 (164.50) 24 (100) 36 (543) 4 (108) 16.03 (153) 0.43

oDi 17.04 (9.17) 14.22 (8.56) 17.92 (13.31) 20.04 (15.27) 17.32 (11.95) 0.35
pain (nrS) 45.26 (26.21) 43.78 (22.45) 37.89 (22.13) 33.93 (26.21) 40.16 (23.33) 0.24
Mood (VAS) 
Depression 18.81 (21.00) 15.04 (16.39) 12.52 (16.64) 14.65 (23.09) 15.23 (19.34) 0.43
anxiety 22.04 (16.00) 17.88 (15.54) 19.22 (18.81) 24.81 (27.66) 21.00 (20.01) 0.18
frustration 25.50 (20.54) 23.64 (17.96) 22.30 (22.47) 29.15 (29.17) 25.13 (22.77) 0.57
anger 6.19 (8.34) 8.60 (9.99) 7.96 (10.96) 15.85 (25.52) 9.64 (15.56) 0.41
fear 10.35 (10.96) 11.32 (15.17) 10.15 (16.82) 16.38 (23.68) 12.04 (17.23) 0.37
Attitudes (VAS)
use medical  

treatment
36.19 (30.31) 50.12 (37.08) 38.56 (32.27) 52.36 (37.54) 44.12 (34.57) 0.83

use non- medical 
treatment

67.42 (26.45) 70.32 (26.32) 68.15 (30.23) 52.40 (34.18) 64.67 (29.87) 0.28

participate in future 
studies in general

78.44 (21.87) 79.32 (16.96) 79.81 (23.41) 77.16 (20.81) 78.71 (20.66) 0.70

participate in future 
studies in our lab

80.80 (20.00) 82.68 (14.63) 77.33 (24.83) 76.04 (21.43) 79.18 (20.52) 0.64

like experimenters in 
general

73.19 (24.40) 74.60 (21.02) 69.74 (25.67) 73.56 (22.84) 72.72 (23.32) 0.72

like experimenters in 
this study

64.68 (22.19) 72.80 (20.80) 72.73 (22.57) 73.54 (22.85) 70.93 (22.08) 0.29

trust experimenters in 
general

63.50 (21.53) 67.76 (18.07) 68.30 (26.12) 74.24 (23.51) 68.40 (22.56) 0.80

trust experimenters in 
this study

71.52 (22.59) 75.20 (19.35) 71.70 (24.47) 75.58 (24.81) 73.45 (22.65) 0.43
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Discussion

Many health care providers admit to the use of placebo 
treatment with the desire to help and/or satisfy their 
patients [26]. Such practice is ethically questionable due 
to the deceptive nature; however, the patient’s view of 
well-intentioned deception has not been extensively 
considered. Two qualitative studies nested within a 
larger study have considered the perspective of partici-
pants in a clinical trial towards placebo treatment [45,46]. 

Table 2. Changes in mood following disclosure of having received a placebo treatment.

notes: all data are reported as mean (standard deviation) of ratings on a visual analog scale (in millimeters).
Group related changes were not observed for any measures of mood (p  >  0.05); however, a main effect for time was observed for improvements in all meas-

ures of mood (p < 0.01).

Depression Anxiety Frustration Anger Fear
Control n = 28 2- week pre- disclosure 13.15 (24.26) 24.46 (22.17) 23.38 (25.86) 15.08 (25.48) 16.27 (27.32)

2- week post disclosure 8.88 (16.80) 13.46 (21.94) 13.58 (22.74) 8.81 (21.35) 9.00 (21.36)

SMt n = 27 2- week pre disclosure 14.73 (19.11) 20.73 (20.07) 26.00 (25.89) 5.88 (10.73) 12.69 (19.35)
2- week post disclosure 11.38 (17.31) 12.77 (15.46) 15.92 (20.82) 4.46 (11.50) 6.19 (15.62)

placebo n = 27 2- week pre disclosure 13.72 (16.66) 18.32 (21.35) 20.68 (22.83) 8.96 (14.22) 9.80 (13.99)
2- week post disclosure 10.04 (18.42) 12.84 (20.84) 12.36 (21.67) 5.92 (10.89) 5.00 (7.56)

enhanced placebo 
n = 28

2- week pre disclosure 8.30 (13.17) 12.85 (18.14) 12.78 (15.63) 4.52 (7.61) 5.89 (8.41)

2- week post disclosure 5.81 (10.71) 7.52 (11.64) 5.63 (9.02) 2.33 (4.10) 3.59 (5.44)

total sample n = 110 2- week pre disclosure 12.42 (18.61) 19.04 (20.61) 20.63 (23.10) 8.57 (16.25) 11.13 (18.72)
2- week post disclosure 8.99 (15.92) 11.60 (17.78) 11.81 (19.39) 5.35 (13.43) 5.93 (13.96)

Table 3. Changes in attitude following disclosure of having received a placebo treatment.

notes: all data are reported as mean (standard deviation) of ratings on a visual analog scale (in millimeters).
neither group differences nor a main effect for time were observed immediately pre to immediately post- disclosure of having received a placebo (p  >  0.05).

Use medical 
treatment

Use non- 
medical 

treatment

Participate in 
future studies 

in general 

Participate in 
future studies 

in our lab

Like exper-
imenters in 

general

Like exper-
imenter in 
this study

Trust exper-
imenters in 

general 

Trust exper-
imenters in 
this study

Control n = 28 2- week pre- 
disclosure

41.32 (33.09) 60.64 (32.20) 76.56 (24.57) 78.12 (23.54) 71.32 (20.95) 71.38 (24.25) 73.44 (22.77) 80.46 (21.75)

2- week post 
disclosure 

39.64 (30.08) 60.72 (28.58) 76.52 (23.66) 77.68 (22.64) 74.08 (23.84) 73.50 (27.03) 72.04 (24.71) 79.75 (23.53)

SMt n = 27 2- week pre 
disclosure

50.50 (28.61) 64.65 (25.68) 80.32 (20.69) 82.88 (24.38) 73.54 (26.82) 87.20 (18.94) 73.92 (23.36) 88.64 (14.63)

2- week post 
disclosure

50.15 (31.99) 64.11 (31.42) 77.32 (27.58) 85.72 (18.19) 75.46 (27.47) 87.64 (19.72) 73.11 (27.26) 90.52 (14.75)

placebo n = 27 2- week pre 
disclosure

37.44 (30.52) 64.28 (24.52) 80.44 (17.67) 83.56 (17.51) 75.92 (20.79) 81.28 (21.28) 70.36 (21.90) 84.52 (18.44)

2- week post 
disclosure 

40.48 (29.97) 63.12 (22.03) 79.92 (14.80) 83.28 (14.29) 72.76 (18.00) 83.84 (16.40) 73.96 (19.57) 86.84 (15.17)

enhanced 
placebo 
n = 28

2- week pre 
disclosure

28.25 (33.26) 59.93 (34.09) 79.19 (23.33) 78.85 (23.98) 75.11 (21.76) 83.08 (17.15) 72.07 (23.47) 84.81 (17.15)

2- week post 
disclosure

30.41 (32.62) 58.00 (30.55) 77.48 (23.90) 78.15 (24.22) 74.41 (24.39) 81.50 (22.48) 71.33 (24.35) 82.59 (22.07)

total sample 
n = 110

2- week pre 
disclosure

39.27 (32.02) 62.35 (29.12) 79.13 (21.49) 80.81 (22.35) 73.99 (22.47) 80.85 (21.00) 72.46 (23.47) 84.65 (18.07)

2- week post 
disclosure

40.07 (31.58) 61.45 (28.14) 77.80 (22.68) 81.15 (20.29) 74.19 (23.40) 81.70 (21.98) 75.59 (23.84) 84.93 (19.44)

Table 4.  Correlation between two-week change in outcomes 
and within session change in mood amongst placebo treatment 
groups.

note: values are pearson correlation coefficients.

Depression Anxiety Frustration Anger Fear
2- week 

change in 
pain

0.26 0.21 −0.06 0.08 0.05
p = 0.06 p = 0.14 p = 0.66 p = 0.58 p = 0.70

2 week 
change in 
disability

0.31
p = 0.02

0.25
p = 0.08

0.16
p = 0.27

0.36
p = 0.01

0.28
p = 0.05
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or starch pill and ‘impure’ placebo treatments or 
those containing active physical ingredients thought 
ineffective for the treated condition such as prescribing 
antibiotics for a viral infection [22]. While practitioners 
admit to the clinical use of both pure and impure 
placebo treatments, impure placebo treatment use is 
much more common in clinical practice [24,47,48]. The 
mechanisms are undetermined through which many 
of the interventions applied by a manual therapist 
result in improved clinical outcomes. Factors such as 
expectation [5], conditioning [43], and therapeutic 
alliance [49] are known to enhance the magnitude of 
placebo analgesia as well as influence clinical outcomes 
[50,51]. Subsequently, placebo mechanisms are likely 
to play a role in outcomes related to all interventions 
for pain including those commonly used by manual 
physical therapists. In fact, treatment effects sizes 
are similar across multiple, differing interventions for 
some pain conditions suggesting the importance of 
common mechanisms related to the treatment context 
rather than the specific parameters of an individual 
intervention [52].

Consider a patient presenting to a clinic with an epi-
sode of acute low back pain with signs and symptoms 
suggesting the likelihood of benefitting from SMT [41]. 
The treating clinician may evaluate this patient and rec-
ommend SMT as the initial treatment. Ultrasound is not 
recommended for acute low back pain [53]; however, 
suppose this patient expressed a strong preference 
for ultrasound and preferred not to receive SMT. One 
approach would be for the manual therapist to present 
the current evidence to the patient and recommend 
the patient accept SMT as the provided treatment. The 
patient may agree to this approach when presented 
with the best evidence, but suppose the patient still 
preferred to receive ultrasound and preferred not to 
receive SMT. Having presented the patient with the 
best evidence and, the patient still preferring to receive 
ultrasound, the treating manual therapist may decide 
to provide the patient with ultrasound and educate the 
patient (truthfully) that although the best evidence does 
not support the use of ultrasound for acute low back 
pain, he has seen or heard of individuals with acute low 
back pain for whom it was very effective. Ultrasound in 
this instance could perhaps be considered an ‘impure’ 

Each study included 12 participants with irritable bowel 
syndrome in the placebo arm of a trial of acupuncture. 
Participants in these studies perceived placebo treat-
ment responses along a continuum from valuable and 
resulting from psychological aspects of treatment to not 
valid and deceptive with the concern of appearing gulli-
ble. In the current study, we found disclosure of having 
received a placebo treatment was not related to negative 
changes in mood or attitude towards health care or the 
provider of participants in our randomized controlled 
trial. Furthermore, placebo treatment disclosure was not 
related to mood or attitudes of participants regardless 
of whether they were instructed during the consent 
process of having a 50% chance of receiving a placebo 
OR whether they were informed they were receiving 
a manual therapy intervention ‘shown to significantly 
reduce low back pain in some people.’ Our findings are 
similar to those observed in a previous study of both 
participants with irritable bowel syndrome and healthy 
participants [32] in which placebo treatment disclosure 
did not result in worsening of mood or negative attitudes 
towards health care or the provider and extends these 
findings to individuals with low back pain participating 
in a study of a manual therapy intervention.

A previous study surveyed 57 participants with 
chronic musculoskeletal pain regarding the accepta-
bility of placebo treatment in clinical practice [29] and 
found concern was mitigated by improved clinical out-
comes suggesting deception was acceptable as long as 
improvements in clinical outcomes resulted. Our findings 
add to this body of knowledge as we found small, but sig-
nificant associations between two-week improvements 
in disability and more positive changes in mood follow-
ing disclosure of having received a placebo intervention. 
Together, these findings suggest detrimental effects of 
deception are influenced by a positive clinical response.

Our findings suggest the disclosure of having 
received a placebo treatment does not result in 
negative mood or negative attitudes towards health 
care or the provider and particularly if the resulting 
clinical outcomes are favorable. These findings have 
clinical implications for practicing manual therapists. 
Placebo treatment use in clinical practice has been 
differentiated between ‘pure’ placebo treatments or 
those devoid of an active ingredient such as a sugar 

Table 5. Correlation between two-week change in outcomes and within session change in attitude amongst placebo treatment 
groups.

note: values are pearson correlation coefficients.

Use medical 
treatment

Use non- 
medical 

treatment

Participate in 
future studies 

in general 

Participate 
in future 

studies in our 
lab

Like exper-
imenters in 

general

Like exper-
imenter in 
this study

Trust exper-
imenters in 

general 

Trust exper-
imenters in 
this study

2- week change 
in pain

0.17 −0.14 0.02 0.08 −0.08 −0.07 −0.09 −0.22
p = 0.23 p = 0.32 p = 0.86 p = 0.58 p = 0.55 p = 0.63 p = 0.52 p = 0.11

2 week change 
in disability

0.21 0.04 0.18 0.14 −0.19 −0.12 −0.18 −0.27
p = 0.14 p = 0.80 p = 0.19 p = 0.32 p = 0.18 p = 0.39 p = 0.21 p = 0.05
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practice in which interventions are provided by enthusi-
astic health care providers.

Conclusion

We observed disclosure of having received a placebo 
treatment was not associated with worsening of mood 
or attitudes towards health care or the provider. A small 
but significant association was observed between two-
week changes in disability and immediate changes in 
specific measures of mood and attitude towards the 
provider upon disclosure of having received a placebo 
treatment. This suggests any small adverse responses to 
disclosure are partially mitigated by improvements in 
clinical outcomes.
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