
Behaviour Research and Therapy 149 (2022) 103994

Available online 6 November 2021
0005-7967/© 2021 Published by Elsevier Ltd.

What you don’t know can help you: An activating placebo effect in 
spider phobia 

Paul Siegel a,*, Bradley S. Peterson b 

a Purchase College, SUNY, Keck School of Medicine, University of Southern California, USA 
b Children’s Hospital Los Angeles & Keck School of Medicine, University of Southern California, USA   

A R T I C L E  I N F O   

Keywords: 
Placebo effect 
Placebo intervention 
Phobia 
Fear 
Self-efficacy 

A B S T R A C T   

Despite being an inert treatment, placebo has been repeatedly shown to induce the experience of automatic 
symptom relief, a therapeutic effect over which a person has no control. We tested whether a placebo that 
participants believed was an active drug would induce them to take action to overcome their symptomatic 
impairment, a self-efficacious role we term an activating placebo effect. Specifically, we tested whether a placebo 
presented to spider-phobic participants as a fear-reducing drug would induce them to approach a live tarantula. 
Sixty spider-phobic participants, identified by a fear questionnaire and assessing their approach behavior toward 
a live tarantula, were randomized to take a placebo, presented either as propranolol or a placebo, or to a no- 
treatment control group. Participants who believed the placebo was propranolol increased in their willingness 
to approach the tarantula, and actually moved physically closer to it, relative to the other two groups. They did 
so despite experiencing higher levels of fear, and subsequently improved in their self-efficacy beliefs about 
tolerating fear when encountering a spider. Changes in willingness to approach the tarantula mediated changes 
in approach behavior, which in turn mediated changes in self-efficacy. These results represent the first explicit 
demonstration of an activating placebo effect.   

1. Introduction 

The placebo effect is a therapeutic response to an inert treatment, 
one that is objectively without specific activity for the treated condition 
(Benedetti, 2014). It is among the most robust therapeutic responses in 
clinical research and has been observed in a wide variety of medical 
conditions, a testament to the power of mind over body (Price, Finniss, & 
Benedetti, 2008). The most common mechanisms underlying the pla-
cebo effect are believed to be cognitive beliefs and classically condi-
tioned expectancies (Benedetti et al., 2003; Kirsch et al., 2014). Many 
studies have shown that the placebo effect is moderated by participants’ 
beliefs that the treatment they receive will help them. The effect is much 
more likely to occur in people with optimistic beliefs (Geers, Wellman, 
Fowler, Helfer, & France, 2010; Linde et al., 2007), which are known to 
activate the immune system (Price et al., 2008). In a functional condi-
tioning framework, the mere act of taking a pill can automatically 
induce a conditioned expectation of symptom reduction, as when 
placebos are found to be effective even when they are honestly pre-
sented as inert sugar pills (Charlesworth et al., 2017; Kam-Hansen et al., 
2014; Kaptchuk et al., 2010). 

The therapeutic response in thousands of studies of expectancy- or 
conditioning-mediated placebo effects has tended to be one of auto-
matically experienced symptom relief, a therapeutic effect that the 
person has no control over, such as reduced migraine headache pain. 
Even more intriguing are cases in which placebos induce participants to 
take an active role in reducing their functional impairment – a response 
we term an “activating placebo effect”. In such cases, a person does not 
merely become more behaviorally active by virtue of a reduced symp-
tom burden, such as occurs with increasing positive affect and energy in 
depression (Howick, Friedemann, Tsakok, Watson, et al., 2013; Kirsch & 
Sapirstein, 1999), or reducing self-reported fear/anxiety and increasing 
coping behaviors (Wolitzky-Taylor, Horowitz, Powers, & Telch, 2008; 
Schaefer, Denke, Harke, et al., 2019), Rather, the affected person will-
fully acts in opposition to their symptoms, and thereby overcomes their 
functional impairment, because they believe (falsely) that they have received 
a real treatment that reduces their symptoms. A person with a harrowing 
fear of needles rolls up their sleeve, extends their arm, and allows a nurse 
to stick a needle in their vein, because the person believes s/he has taken 
a drug that reduces disgust or fear. After spending days in bed, a person 
enduring depression takes a walk outside because s/he believes she has 
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taken a highly efficacious antidepressant. The person willfully executes 
behaviors s/he would not normally undertake that overcome their 
functional impairment because they believe (falsely) that they have 
been given an effective treatment that will enable them to do so. 

Activating placebo effects may have occurred in previous studies of 
Specific Phobia, which found that placebos reduced behavioral avoid-
ance of the feared situation more than no treatment (Wolitzky-Taylor 
et al., 2008; Janssens, Meulders, Cuyvers, Colloca, & Vlaeyen, 2019). 
However, it is not clear if this result represents the phenomenon. One 
would need to determine if the phobic participants moved closer to their 
feared situation specifically because they falsely believed that the pla-
cebo was an effective treatment. Similarly, activating placebo effects 
may have occurred in studies of depression (Kelley, Kaptchuk, Cusin, 
Lipkin, 2012; Kirsch & Sapirstein, 1999) if the aforementioned belief 
prompted participants to overcome their depressive impairment. It is 
not possible to determine if activating placebo effects occurred in these 
prior studies because they were not designed to test for those effects. For 
example, it is not clear what these participants believed about the pill 
they received, since they were deliberately blinded to its identity, and 
manipulation checks suggested the blinding procedure was successful. 

The current study was designed to test whether we could induce an 
activating placebo effect, as demonstrated by counter-phobic behavior 
similar to that described above. Highly spider-phobic participants, 
identified by a validated fear questionnaire and assessing their approach 
behavior toward a live tarantula, were administered a placebo that was 
presented as a fear-reducing drug, the beta-blocker propranolol. Minutes 
after taking this disguised placebo, participants were asked to approach 
the tarantula once again in order to measure functional changes in 
avoidance behavior and self-reported fear. Phobic participants are ideal 
for testing an activating placebo effect because they experience 
considerable distress upon exposure to their feared stimulus, and thus go 
to extreme lengths to avoid it (APA, 2013). In an activating placebo 
effect, we would observe phobic participants approaching the tarantula, 
or willfully opposing their automatic tendency to avoid it, because they 
believe they have received a treatment that reduces fear. 

Three features of the current study enabled us to test if an activating 
placebo effect could be generated in highly phobic persons. First, we 
manipulated knowledge of the placebo in a controlled experiment. One 
group of phobic participants was deceived to believe that the placebo 
was the aforementioned fear-reducing drug. A second group was hon-
estly informed that they had been given a placebo (“inert sugar pill”). 
Manipulating knowledge of the placebo allowed us to control for a 
conditioned expectation of taking a pill, and for time spent with the 
experimenter. However, knowledge of an inert intervention might 
induce phobic individuals to expect that their fear will not be affected. 
Thus, a difference in approach behavior between participants who 
believe they have taken the beta-blocker versus placebo may be driven 
by a negative expectancy in the latter group, a “nocebo” effect. We 
assessed this possibility with a second critical feature, a no-treatment 
control group. If a no-treatment group approached the tarantula more 
than participants who knew they took a placebo, it would suggest that 
the latter participants experienced a nocebo effect. Thus, the experi-
mental manipulation was designed to test a novel, mechanistically 
focused, psychological intervention: whether a false belief in the drug – 
and that psychological mechanism alone – would induce phobic par-
ticipants to act to reduce their symptomatic impairment. 

Third, we assessed the impact of the placebo manipulation on mul-
tiple indicators of functional impairment in phobic participants that 
correspond to the therapeutic pathway of an activating placebo effect. 
The belief in an effective treatment induces people to take voluntary, 
willful action to overcome their impairment. Thus, we assessed whether 
participants improved in their stated willingness to approach a live ta-
rantula, by asking if they would engage in a series of approach tasks that 
brought them gradually closer to it. Before attempting each approach 
task, the participant first had to express whether or not they were willing 
to attempt each task that increased their proximity to the tarantula. The 

activated person must then exhibit behaviors that convincingly 
demonstrate such willingness to reduce their impairment. Thus, we 
assessed whether self-reported willingness to approach the tarantula 
actually manifested in (i.e., mediated) increased approach towards it, as 
shown by them successfully completing more approach tasks after tak-
ing the placebo than they did at baseline. Such mediation would provide 
further mechanistic insight by suggesting that psychologically induced 
willingness to approach the tarantula translated into increases in actual 
approach towards it. The phobic participants also reported how much 
fear they were experiencing after each approach task, so we could assess 
changes in experienced fear of the spider at the closest approach task 
(when participants got closest to, and thus experienced the most fear of, 
the spider at baseline). An activating placebo effect would be further 
evidenced if phobic participants increased in approach toward the ta-
rantula despite experiencing even higher levels of fear of it – because 
they got closer to the spider than they did at baseline. Such counter- 
phobic behavior would similarly suggest these participants acted to 
overcome their functional impairment. 

Other studies of placebos disguised as real drugs have shown they 
reduce feelings of disgust and fear, and activation of associated brain 
regions, while viewing disgusting or phobic images (Schienle, Ubel, & 
Scharmuller, 2014; Schienle, Ubel, Schongassner, Ille, & Scharmuller, 
2014). In eye-tracking studies, such disguised placebos increased dwell 
time and fixations on disgusting and phobic images (Schienle, Gremsl, 
Ubel, & Korner, 2016; Gremsl, Schwab, Höfler, & Schienle, 2018). These 
findings of reduced visual avoidance suggest that the placebo reduced 
disgust and fear, albeit implicitly, as visual avoidance behaviors are not 
consciously controlled. In this study, by contrast, we tested if phobic 
participants would increase their physical proximity to, and thus reduce 
their symptomatic avoidance of a live tarantula, which requires willful 
and intentional action. 

In spider-phobic participants who falsely believed the placebo was 
propranolol, we hypothesized that this belief would: (1) increase their 
stated willingness to approach the tarantula from baseline; (2) increase 
their actual approach behavior toward the tarantula; and (3) decrease 
their experienced fear of the tarantula at the closest baseline approach 
task, relative both to honestly informed participants who knew they took 
a placebo, and to the no-treatment control group. Based on our oper-
ationalization of an activating placebo effect (people willfully act to 
reduce their impairment), we further predicted that: (4) the effect of the 
false belief in the fear-reducing drug on the willingness of phobic par-
ticipants to approach the tarantula (Hypothesis #1) would mediate 
ensuing effects on their actual approach towards it (Hypothesis #2). 
Relatedly, we also predicted that: (5) within phobic participants who 
believed they took a fear-reducing drug, those who increased in 
approach toward the tarantula (after taking the placebo) would do so 
despite experiencing even higher levels of fear of it at the closer 
approach task – because they moved closer to the spider than they did at 
baseline. 

Finally, if a placebo that is presented as a fear-reducing drug enables 
phobic persons to approach a tarantula despite experiencing increased 
fear, their phobic beliefs about spiders and perceived self-efficacy beliefs 
(Bandura, 1977; Maddux, 2009) about their own coping abilities may 
change as a result. Thus, we also tested the effects of the placebo 
manipulation on participant’s beliefs about dangers posed by spiders, 
and tolerating fear symptoms when confronting these dangers. Adaptive 
changes in cognitive beliefs may require more than one experience of 
reduced fear. Thus, this portion of the study was exploratory. 

2. Method 

2.1. Participants 

Table 1 shows the demographic and inclusion characteristics of the 
60 spider-phobic participants, 48 females and 12 males (mean age =
20.6 years, SD = 1.2), reflecting the gender ratio of spider phobia (Fyer, 
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1998), and representing an ethnically diverse sample from the metro-
politan, northeastern U.S. Participants were in the top 15% of the dis-
tribution of scores on the Fear of Spiders Questionnaire (FSQ; Szymanski 
& O’Donohue, 1995), having a score of at least 52. Prior studies have 
shown that our FSQ cut-off is indicative of a diagnosis of Specific Phobia, 
except for persons who do not endorse the final criterion of significant 
impairment in life because they can avoid spiders in their everyday lives 
(Rinck & Becker, 2007; Becker & Rinck, 2016). We addressed this lim-
itation by determining if participants demonstrated impairing levels of 
fear or avoidance when gradually approaching a live tarantula on a 
Behavioral Avoidance Test (BAT). Based on a validation study of the BAT 
as a measure of phobic impairment (see Supplement), participants were 
required either to approach the tarantula no closer than BAT task #6 
below (opens top cover of spider tank, and closes it) or report a 0–10 fear 
rating of at least 8 (“an intense, barely tolerable amount of fear”; scale 
described below) at the closest BAT approach task they attempted. These 
criteria are based on the DSM-V diagnostic criteria that persons with 
Specific Phobia either avoid their feared stimulus or experience intense 
distress upon exposure to it. The participants provided written informed 
consent. 

2.2. Measures 

The Fear of Spiders Questionnaire (1) was used to assess the extent to 
which participants believed they were fearful of spiders. 37 questions 
about spiders, such as “Do you check the bedroom for spiders before 
going to sleep?” and “Do you get help if you come across a spider?” were 
mixed with 104 filler questions about a variety of other fears and be-
haviors designed to disguise the intent of the questionnaire. 

One week before (baseline) and minutes after administering the 
placebo, the Behavioral Avoidance Test (BAT) was administered to 
confirm participants’ FSQ scores and measure levels of avoidance of a 
live tarantula, housed in a 10-gallon glass aquarium with a folding top 
screen. The BAT consisted of 10 approach tasks that brought participants 
progressively closer to the tarantula. The participant first reported if s/ 
he was willing to perform each task. If s/he was willing to attempt a task, 
s/he was instructed to do so: (0) Will not enter room with the spider; (1) 
Enters the room but approaches no further; (2) Comes within 5 feet of 

the tank; (3) Stands next to tank; (4) Removes blanket covering tank; (5) 
Places hands on two sides of tank closest to spider; (6) Opens top cover of 
tank for 3 s, and closes it; (7) Opens tank cover, puts face over open tank, 
and closes cover; (8) Opens cover, puts face over open tank, and de-
scribes three details of spider; (9) Opens cover, and places entire hand 
inside of tank horizontally; (10) Reports willingness to touch spider 
(asked but never allowed). Thus, BAT scores ranged from 0 to 10. The 
BAT ended when a participant stated that s/he was unwilling to attempt 
a task, or was unable to complete it successfully. 

To measure fear induced by approaching the tarantula on each step 
of the BAT, the participant rated their fear on an 11-point (0–10) scale: 
“0” meaning “no fear whatsoever”, “3 – a mild amount of fear”, “5 – a 
significant but tolerable amount of fear”, “8 – an intense, barely toler-
able amount of fear”, “10 – an extremely high, unbearable amount of 
fear”. Participants gave fear ratings immediately after each BAT task. 

Shortly after each BAT (baseline and post-intervention, one week 
later), participants completed the Spider Phobia Beliefs Questionnaire 
(SPBQ; Arntz, Lavy, van den Berg, & van Rijsoort, 1993), a reliable and 
valid measure of two kinds of phobic beliefs. On a 0–100% scale, par-
ticipants rate the extent to which they believe various dangers will occur 
“at the moment you encounter a spider”, e.g., “I believe that the spider 
will jump onto me/crawl into my clothes/bite me.” Then participants 
rate the extent to which they will experience fear symptoms when they 
encounter these dangers: “If the spider does not go away and crawls on 
me, I will not be able to stand it/panic completely and not know what I 
am doing/die of fear.” 

A Funneled Intervention Interview was used as a manipulation check to 
assess participants’ beliefs about the placebo at the end of the study. 
Participants were asked a series of open-ended to specific questions 
about the pill they were administered in order to address potential 
response bias and elicit beliefs about it (see Supplement). 

2.3. Procedure 

The study consisted of two sessions, one week apart. The first session 
consisted of the baseline BAT with the live tarantula (administered as 
described above), followed by the baseline SPBQ. The second session 
consisted of the randomized intervention, followed by the post-test BAT 
and SPBQ to assess changes in phobic avoidance and beliefs, respec-
tively. The procedure for administering the BAT is described above 
(“Measures”). 

The experimenter told participants who were randomized to the 
active placebo group: “Remember the task last week with the live spider? We 
are going to do that task again today. But before we do it, I want to give you 
something that will help you feel less afraid – a pill that is able to reduce fear. 
It is a beta-blocker called “propranolol”. Performers commonly use it before 
they go on stage to reduce stage fright and other kinds of performance anx-
iety. The propanolol should help you feel less afraid and get closer to the 
spider. It does not have any negative effects. The only effect it has is to reduce 
fear. The effect lasts about 15 min. Would it be OK if I gave it to you to take 
with a glass of water?” The experimenter showed the participant a white 
bottle labeled “Propranolol” as she introduced it (see Supplement 
Fig. S1). The experimenter then told the participant: “It will take about 5- 
10 min for the pill to take effect. While we are waiting, please read this article. 
It’s about propanolol.” 

Technical terms in the article were translated for a lay audience. The 
experimenter remained in the room with the participant for 7 min to 
ensure s/he read the article. 

The experimenter told control placebo participants: “Remember the 
task last week with the live spider? We are going to do that task again today. 
By chance, you have been assigned to the placebo group. That means I’m 
going to ask if you are willing to take a placebo - an inactive, sugar pill - before 
we do the task with the spider. The placebo does not have any negative effects 
at all. It is simply a sugar pill. Would it be OK if I gave the placebo to you to 
take with a glass of water?” The experimenter said they had to wait a few 
minutes before the BAT, and gave the participant a newspaper to read. 

Table 1 
Demographic and inclusion characteristics of the phobic participants.  

Characteristic Intervention 

Active 
Placebo 

Open 
Placebo 

No 
Treatment 

Age, years 20.1 19.7 19.1 

Sex 
Female 15 16 15 
Male 5 3 4 
Other 1 1  

Education 
College 3 4 2 
At least 2 years college 9 7 7 
High school 9 9 10 

Race/ethnicity 
White 10 9 10 
African-American 3 4 3 
Hispanic 5 5 5 
Asian 3 2 1 

Mean Baseline BAT Score (0–10 
tasks) 

6.0 6.8 5.7 

Mean FSQ Score Top 5.8% Top 6.2% Top 6.0% 

Note. Abbreviations: BAT = 10-step Behavioral Avoidance Test with the live 
tarantula. 
FSQ = Fear of Spiders Questionnaire. Mean FSQ score represents a percentage of 
the distribution of scores. 
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They waited together for 7 min. 
Participants were then administered the post-intervention BAT and 

SPBQ, followed by the Intervention Interview. No-treatment partici-
pants were only administered the BAT and SPBQ. Debriefing included 
the full rationale for deceiving active placebo participants. 

3. Results 

In all analyses below, a series of 3 x 2, Group (Active placebo, Control 
placebo, or No treatment) X Time (baseline and 1 week later, within- 
subjects), mixed-design ANOVAs were used to test our hypotheses. 

3.1. Behavioral Avoidance Test (BAT): willingness to approach the 
tarantula 

Table 2 shows the mean number of BAT approach tasks that partic-
ipants reported they were willing to attempt. The baseline means of the 
groups did not differ (F < 1). The main effect of Time was significant, F 
(1,57) = 38.7, p = .0001, indicating that across groups, participants 
were more willing to attempt approach tasks on the post-intervention 
BAT. The main effect of Group was not significant, F < 1. Testing our 
hypothesis that the active placebo would increase approach willingness 
from the baseline to post-intervention BAT, the interaction effect of 
Group x Time was significant, F(2,57) = 6.35, p = .003. The size of this 
interaction effect was η2=.18, between a moderate and large effect 
(Observed power = .88). The active placebo increased willingness to 
approach the tarantula significantly more than both the control placebo, 
F(1,39) = 6.34, p = .016, η2=.15, and no-treatment, F(1,38) = 10.5, p =
.002, η2=.21. The latter two groups did not differ, F < 1. 

3.2. BAT: actual approach toward the tarantula 

Fig. 1, top panel, shows the mean number of approach tasks that 
participants actually completed successfully. The baseline means of the 
groups did not differ (F = 1.09, p = .34). The main effect of Time was 
significant, F(1,57) = 18.7, p = .0001, indicating that across groups, 
participants increased in their approach towards the tarantula from 
baseline. The main effect of Group was not significant, F < 1. In the test 
of our hypothesis that the active placebo would increase approach to-
ward the tarantula from the baseline to post-intervention BAT, the 
interaction effect of Group and Time was significant, F(2,57) = 3.70, p =
.03, η2=.116 (a moderate effect; Observed power = .66). The active 
placebo increased approach toward the tarantula significantly more 
than both the control placebo, F(1,39) = 3.98, p = .05, η2=.10, and no- 
treatment, F(1,38) = 6.00, p = .019, η2=.13. The latter two groups did 
not significantly differ, F < 1. 

3.3. Self-reported fear while approaching the tarantula 

Fig. 1, bottom panel, shows mean fear ratings for the closest BAT task 
that participants completed at baseline, and the corresponding means 
for the same BAT task one week later (post-intervention). The mean 
baseline ratings of the groups did not differ (F < 1). The main effect of 
Time was significant, F(1,57) = 38.2, p = .0001, indicating that across 

groups, participants reported experiencing less fear of the tarantula. The 
main effect of Group was not significant, F < 1. The Group x Time 
interaction effect was significant, F(2,57) = 3.93, p = .025, η2=.12. (O. 
P.=.69). The active placebo reduced reported fear of the tarantula at the 
closest baseline approach task significantly more than both the control 
placebo, F(1,39) = 4.30, p = .04, η2=.10, and no treatment, F(1,38) =
5.35, p = .03, η2=.116. The latter two groups did not differ, F < 1. 

The 12 active placebo participants who moved closer to the tarantula 
from baseline reported experiencing significantly greater fear at that 
closer BAT task than they did at the closest baseline BAT task that they 
completed the prior week, t(11) = 8.40, p = .0001. 

3.4. Mediation analysis: reported willingness to approach the spider and 
approach behavior 

We conducted a mediation analysis to test our hypothesis that effects 
of the active versus control placebo on willingness to approach the ta-
rantula (the mediator, M) would mediate the effects of these in-
terventions (the independent variable, IV) on changes in actual 
approach behavior (the dependent variable, DV). Mediation is demon-
strated by testing the significance of: (1) the effect of IV (intervention) 
on changes in the DV (approach behavior); (2) the effect of the IV on the 
M (willingness to approach the tarantula); and (3) the effect of the M on 
the DV (the beta weight of the mediator, using a t-test in the linear 
regression). Fig. 2, top panel, illustrates these three pathways. The 

Table 2 
Participants’ willingness to approach the tarantula.  

BAT Time Intervention 

Drug belief Control placebo None 

Baseline 6.0 (.54) 6.8 (.59) 5.7 (.54) 
Post- intervention  7.8 (.50) 7.4 (.54) 6.2 (.50) 

Note. BAT = 10-step Behavioral Avoidance Test with the live tarantula. Values 
indicate the mean number of approach tasks participants reported they were 
willing to attempt on the BAT. Values in parentheses are standard error. 

Fig. 1. The top panel shows mean approach scores on the Behavioral Avoid-
ance Test (BAT) with the live tarantula. A higher BAT score indicates greater 
approach towards the tarantula, and thus less fear of it. See “Measures” for the 
ten tasks that comprised the BAT. The bottom panel shows mean fear ratings 
(0–10) given immediately after the last attempted task on the baseline and post- 
exposure BATs, when participants got closest to the tarantula. Error bars are 
standard error of the mean. 
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statistical significance of paths (1) and (2) were reported above: the 
active placebo significantly increased willingness to approach the ta-
rantula, and actual approach towards it on the post-intervention BAT, 
more than the control placebo. For path (3), the effect of M on the DV 
was also significant: changes in willingness to approach the tarantula 
were strongly associated with changes in approach behavior, t(39) =
16.2, p = .0001, β=.96, r2=.89. Finally, we conducted the Sobel test to 
test if the amount of mediation was significant, using the product of 
paths (2) and (3). Based on the corresponding t statistics, the amount of 

mediation was significant: Sobel z = 2.49, p = .01. These results show 
that in active versus control placebo participants, increased willingness 
to approach the tarantula significantly mediated increases in actual 
approach behavior.1 

3.5. Phobic beliefs and self-efficacy 

The groups’ baseline means for both of these beliefs, assessed by the 
SPBQ, did not differ, F < 1. In the ANOVA of SPBQ scores for phobic 
beliefs about spider dangers, the main effect of Time was significant, F 
(1,57) = 12.7, p = .0001, indicating that across groups, phobic beliefs 
decreased as a result of repeating the BAT. No other effects were sig-
nificant, F < 1. 

Table 3 shows the SPBQ means for self-efficacy beliefs about expe-
riencing fear symptoms when encountering a spider. In the corre-
sponding ANOVA, the main effect of Time was significant, F(1,57) =
7.46, p = .008, indicating that across groups, beliefs about experiencing 
spider-related fears decreased (i.e., self-efficacy increased). In a test of 
the hypothesis that the active placebo would reduce the same beliefs (i. 
e., increase self-efficacy), the interaction effect of Group and Time was 
significant, F(2,57) = 3.96, p = .02, η2=.12. The active placebo reduced 
these beliefs significantly more than both the control placebo, F(1,39) =
4.20, p = .047, η2=.10, and no treatment, F(1,38) = 5.18, p = .03, 
η2=.11. 

3.6. Exploratory mediation analysis 

We conducted a mediation analysis to test the exploratory hypothesis 
that in the active versus control placebo groups, changes in approach 
toward the tarantula would mediate ensuing changes in self-efficacy 
beliefs about experiencing fear symptoms when encountering a spider. 
Fig. 2, bottom panel, illustrates the three mediating pathways. As re-
ported above, the active placebo significantly increased approach to-
ward the tarantula (path 2), and significantly reduced beliefs about 
experiencing fear symptoms when encountering a spider (i.e., increased 
self-efficacy; path 1) more than the control placebo. Path 3 was also 
significant: changes in approach behavior toward the tarantula (the 
mediator) were strongly associated with changes in self-efficacy beliefs 
about experiencing fear symptoms, t(39) = 3.13, p = .004, β=.47, 
r2=.29. The amount of mediation was statistically significant, Sobel z =
2.09, p = .03, indicating that in the active vs. control placebo groups, 
increased approach partially mediated improved self-efficacy. 

Fig. 2. The top panel shows the mediating pathway of the placebo manipula-
tion (“Intervention”) on changes in phobic avoidance of a live tarantula. Phobic 
participants who believed they had taken a fear-reducing drug reported 
significantly increased willingness, or confidence, to approach the tarantula 
relative to those who knew they took a placebo, which in turn prompted the 
former participants to actually approach the spider significantly more. The 
bottom panel shows the mediating pathway of the placebo manipulation on 
changes in self-efficacy beliefs. Phobic participants who believed they had 
taken a fear-reducing drug approached the tarantula significantly more than 
those who knew they took a placebo, which in turn significantly increased the 
self-efficacy beliefs of the former participants. 

Table 3 
Effect of the placebo manipulation on self-efficacy beliefs.  

Time Intervention 

Active placebo Control placebo None 

Baseline 68.7% (7.0) 65.1% (7.5) 68.5% (7.0) 
Post- intervention 52.0% (8.3) 63.4% (9.0) 68.0% (8.3) 

Note. Mean levels of self-efficacy beliefs about experiencing fear symptoms when 
encountering a spider, in SPBQ percentages. Lower percentages indicate a higher 
level of self-efficacy. Values in parentheses are standard error. 

1 If changes in reported fear of the tarantula mediated changes in approach 
behavior, it may indicate that active placebo participants experienced passive 
fear reduction. However, changes in reported fear of the tarantula did not 
significantly mediate changes in approach behavior, t(39) = 1.44, p = .16, β =
-.24. To whatever extent this non-significant result may reflect a trend, it was 
driven by control placebo participants. The correlation between these variables 
in this group was: r(20) = -0.39, p = .11. In active placebo participants, by 
contrast, this correlation was: r(21) = -0.11, p = .63. 
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4. Discussion 

Our results show that an active placebo (presented as the beta- 
blocker, propranolol) rendered phobic participants more willing to 
approach a live tarantula than they did the prior week. In the same 
phobic participants, the active placebo also increased actual approach 
towards the tarantula, and reduced self-reported fear of it at the closest, 
baseline approach task (when participants experienced the most fear of 
the spider at baseline). All three of these effects occurred relative both to 
participants who knew they had taken a placebo and to the no-treatment 
group. In the latter two groups, changes in these three measures were 
quite similar, ruling out the possibility of a “nocebo” effect in the former 
group. Only phobic participants who believed they had taken propran-
olol exhibited significant reductions in functional impairment, sug-
gesting that this false belief was necessary for these effects to occur. 

Further, active placebo participants who increased in their approach 
toward the tarantula did so despite experiencing increased fear when 
they moved closer to it. The false belief that they had taken a fear- 
reducing drug induced counter-phobic behavior in these phobic in-
dividuals, suggesting that they were induced to overcome their func-
tional impairment. Consistent with this interpretation, the BAT 
procedure was designed to elicit the behavioral correlate of the 
manipulated belief in the fear-reducing drug. Before phobic participants 
attempted each of the BAT approach tasks, they first had to decide if they 
were willing to do each task, and then state their intention to the 
experimenter. Thus, participants had to make a willful, conscious deci-
sion to approach the tarantula on each BAT task, to oppose their habitual 
and reinforced tendency to avoid spiders – per our operationalization of 
an activating placebo effect. Critically, increases in active placebo par-
ticipants’ stated willingness to approach the tarantula strongly mediated 
increases in their actual approach behavior. This finding shows that 
these participants’ self-reported willingness translated into increases in 
actual approach towards the tarantula, similarly suggesting that they 
actively participated in reducing their impairment. 

To our knowledge, these findings represent the first explicit 
demonstration of an activating placebo effect: a placebo, disguised as a 
real drug, induced participants to take voluntary, decisive action to 
overcome the functional impairment associated with their symptoms. 
Phobic persons have notoriously low self-efficacy about confronting 
feared situations (William, 1995). An activating placebo effect in this 
group – of a belief in an effective treatment, and that belief alone – is 
noteworthy. 

The results also show that these affected phobic participants 
increased in self-efficacy, their perceived abilities to cope with their 
fears when encountering a spider. Because these beliefs were assessed 
after participants approached the tarantula on each BAT, one might 
believe (mistakenly) that self-efficacy increased as a result of such 
exposure rather than the placebo manipulation. The self-efficacy of the 
other two groups, who also approached the tarantula twice, did not 
similarly improve. Because active placebo participants approached the 
tarantula significantly more than the other two groups, they had more of 
an opportunity to change their beliefs about how well they would 
tolerate fear when confronting a spider. Consistently, a mediation 
analysis found that in active vs. control placebo participants, changes in 
approach behavior mediated changes in these self-efficacy beliefs, sug-
gesting that moving closer to the tarantula prompted active placebo 
participants to improve in self-efficacy. Together, the results of the two 
mediation analyses suggest that the active placebo catalyzed a specific 
process of therapeutic change. The false belief in the placebo increased 
phobic participants’ willingness to approach the tarantula, which 
induced them to move physically closer to it, which in turn improved 
their self-efficacy beliefs about coping with spider fears. 

The significance of our findings is best reflected by the strongest 
effect of the active placebo, on increasing willingness to approach the 
tarantula. Informed that they would be receiving propranolol, most 
participants took it as an opportunity to reduce their phobic behavior. 

17 of these 20 participants (85%) reported that they were more willing 
to approach the tarantula (compared to 45% of open plabeco partici-
pants, and 40% of no-treatment participants). From the vantage point of 
positive psychology, these considerable group differences reflect an 
implicit motive in phobic persons to overcome their fears and thereby 
develop a sense of agency, if they are given an opportunity to do so. 
From a cognitive point of view, these group differences in willingness to 
approach the tarantula reflect how the expected value of approaching it 
(e.g., of overcoming symptoms and increasing well-being) has come to 
outweigh the expected value of avoiding it (e.g., of not being harmed; 
Boddez, Moors, Mertens, & De Houwer, 2020). These two accounts of an 
activating placebo effect are compatible; the latter, cognitive theory 
details the specific cognitive processes that may mediate the implicit 
motive to overcome fear. 

Moreover, increased willingness to approach the tarantula was the 
key mediator in the pathway of therapeutic change described above that 
culminated in phobic participants gaining self-efficacy, which is 
considered the key mutative agent in the treatment of anxiety disorders 
(Goldin et al., 2012). These findings suggest that an active placebo may 
be an effective pre-treatment for exposure therapies. Although we did 
not test this hypothesis, the active placebo participants should be more 
likely to start exposure therapy than the other two groups, given the 
gains they made in terms of reduced avoidance and fear, and increased 
self-efficacy, which should better prepare them for exposure therapy. A 
pre-treatment that allows phobic patients to initially reduce their fear 
and develop self-efficacy may motivate them to pursue exposure therapy 
and enable them to better tolerate it. 

An activating placebo effect may have larger health implications. 
Ordinary placebos boost the immune system (Price et al., 2008). An 
active placebo may induce an even stronger immune response by 
causing people to adaptively cope with illness, and promoting 
self-efficacy in turn, which is also known to promote the immune system 
during times of stress (Maddux, 2009). 

These potential implications must be considered alongside the limi-
tations of our study, most notably the absence of a follow-up measure. It 
is possible that active placebo participants would only dare to move 
closer to the tarantula when secure in the knowledge that they are “on 
medication”. Fear learning, particularly the reduction of fear, is thought 
to involve encoding episodic memories about feared situations based on 
corrective, non-threatening information that depends on context (Bou-
ton, 2004). Participants who believed they had taken a fear-reducing 
drug and increased in approach to the tarantula may have formed the 
consistent schema that they did so because they were taking a potent 
medication. However, these participants also increased in their 
perceived self-efficacy about tolerating their spider fears. Moreover, 
increased approach towards the tarantula in these participants mediated 
ensuing increases in their self-efficacy beliefs, suggesting that they may 
have attributed their improvement to themselves rather than to the 
“medication.” Regardless, future studies should incorporate follow-up 
sessions in which participants approach the tarantula on the BAT (e.g., 
a day later) without taking a pill to test if their gains are maintained 
when they are no longer “on medication.” Another design limitation was 
that expectancy of treatment efficacy was not incorporated as a potential 
mediator or moderator of treatment outcomes. Future studies can test 
the hypothesis that participants with high expectancies of treatment 
efficacy will be more influenced by an active placebo. 

While our findings suggest that phobic participants acted to over-
come their functional impairment, did they believe their actions would 
reduce their impairment? Our conception of an activating placebo effect 
requires that impaired individuals act to reduce their impairment 
because they believe they have been given an effective treatment, not 
that they believe such actions will reduce their impairment. Our study 
lacked a measure of such intentionality, which would shed further light 
on the phenomenon. If an active placebo induces functionally impaired 
persons to act to reduce their impairment because they believe their 
actions will do so, it would suggest that effects on self-efficacy occur 
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before, rather than after, they successfully execute such action. Thus, the 
active placebo would directly grant the person incipient self-efficacy, 
which would enhance the potential clinical implications described 
above. Future studies can assess whether active placebos grant incipient 
self-efficacy with a funneled interview given after participants read 
scientific articles about the “treatment” they were just given, and before 
the behavioral task that assesses symptomatic impairment. 

The participants did not represent a treatment-seeking population. 
They were highly phobic, however, as their self-reported fear of spiders 
on a validated questionnaire was confirmed by demonstrating phobic 
impairment when they gradually approached a live tarantula on the 
baseline BAT. Other limitations were that in this mechanistically 
focused, proof-of-concept test of a novel intervention, we evaluated the 
effects of a single placebo pill on measures that are not directly health- 
related (such as change in diagnostic status). All of these limitations can 
be addressed by randomized controlled trials of treatment-seeking 
samples who take placebos for several days, which generated larger 
effects in prior studies (Kam-Hansen et al., 2014; Kaptchuk et al., 2010; 
Kelley, Kaptchuk, Cusin, Lipkin, & Fava, 2012). 

Finally, our study raises the significant ethical issue of deceiving 
people to believe they are taking a real, effective drug. An intervention 
that enables highly phobic persons to approach their feared situation 
and develop self-efficacy is potentially valuable. However, a clinical 
relationship is based on trust. If randomized controlled trials with 
treatment-seeking samples demonstrate activating placebo effects, such 
efficacy must be weighed against the ethical concern of deceiving people 
who trust their clinicians. 
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