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Abstract 

Objective: Research has suggested open-label placebos are effective, however, there is a lack of 

research comparing the effectiveness of an open-label placebo (OLP) with a deceptive placebo (DP), 

although one study did find an OLP and DP were equally as effective for reducing pain. Furthermore, 

there is a gap within the literature investigating the influence of personality within OLP responding. 

This study aimed to compare the effectiveness of an OLP to a DP and investigated the role of 

personality within OLP analgesia.  

Method: 75 participants were allocated to one of three groups; OLP (n = 25), DP (n = 26) and no-

treatment (NT; n = 24). All participants completed a baseline cold pressor test (CPT) and measures of 

pain tolerance and pain intensity. Participants in the OLP group were informed they were receiving a 

placebo and participants in the DP group were informed they were receiving a painkiller. Those in the 

OLP and DP groups then received a placebo nasal spray, with the NT group receiving no placebo. All 

participants then completed a second CPT and the pain measures. Several personality-related 

variables were also measured. 

Results:  A one-way ANCOVA revealed no significant differences between groups for pain tolerance, 

F(2, 71) = 1.903, p = .157. However, significant differences were revealed between groups for self-

reported pain intensity, F(2, 71) = 4.838, p = .011, η2 = .120. Planned contrasts revealed that receiving 

an OLP and a DP significantly decreased pain intensity compared to the NT group, with no significant 

differences between the effectiveness of the OLP and the DP. Exploratory analysis, using moderated 

regression analysis, revealed fear of minor pain was positively associated with placebo analgesia 

within the OLP group. Fear of medical pain was positively associated with pain intensity for those in 

the OLP group, however, there was a negative association for those in the DP group. There was a 

positive association between pain intensity and agreeableness for those in the DP group, however, a 

negative association for those in the OLP group.   

Conclusion: An OLP and a DP were both effective for reducing subjective pain intensity, although there 

were no significant differences between OLP and DP effectiveness. This suggests the use of deception 

within placebo analgesia should be questioned with healthy participants, as placebos given openly 

remained as effective as placebos given deceptively. This was also the first study to highlight that 

agreeableness, fear of minor pain, and fear of medical pain moderated OLP analgesia in a differing 

direction to DP analgesia. 
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1. Introduction 

The use of placebos is well documented within medical practice (Charlesworth et al. 2017); however, 

placebos have been argued to be unethical, given medical professionals are required to deceive 

patients about the true nature of a placebo (Petkovic et al., 2015; Fässler, Meissner, Schneider, & 

Linde, 2010). Despite the argument, it was reported that, within the UK, 12% of General Practitioners 

(GPs) used a pure placebo (placebo with no pharmacologically active ingredients such as a sugar pill) 

within their career. It was also found that 97% of GPs used an impure placebo (a substance or 

intervention with some known clinical or physical value, however lacking specific therapeutic effects 

such as off-label uses of potentially effective therapies) at least once within their career (Howick et al. 

2013). Although the use of placebos is well documented, the level of effectiveness of placebos is 

inconsistent within research (Howe, Goyer, and Crum 2017). Furthermore, suggestions have been 

made that the placebo effect is more effective in patients compared to healthy individuals (Forsberg, 

Martinussen, and Flaten 2017), suggesting placebo research using healthy participants may 

underestimate the effectiveness of placebos when compared to a clinical sample.  

 

Placebos have been found to be effective for reducing pain, otherwise known as placebo analgesia, 

within healthy participants (Bąbel et al. 2017; Geers et al. 2015; Rosén et al. 2017) and within clinical 

samples with those suffering from lower back pain and chronic pain  (Charron, Rainville, and Marchand 

2006; Müller et al. 2016). In addition, placebos have also been used to reduce symptoms for various 

other medical conditions, including psychological disorders such as depression (Walsh et al. 2002) and 

schizophrenia (Kinon, Potts, and Watson 2011). A meta-analysis has also indicated that placebo 

surgeries, for conditions such as severe obesity and gastro-oesophageal reflux, relieve symptoms in 

75% of cases, with there being no significant difference between the effectiveness of a placebo surgery 

and a genuine surgery within over half of the cases analysed (Wartolowska et al. 2014). Furthermore, 

it is often suggested that placebo effects are only relevant with subjective outcomes, such as patient-

reported pain (Breidert and Hofbauer 2009; Hróbjartsson and Gøtzsche 2001; Kaptchuk and Miller 

2015), usually only relieving symptoms and side effects, opposed to curing illnesses (Kaptchuk and 

Miller 2015). However, there is some evidence that placebo effects can influence objective outcomes, 

such as decreasing a rash size from a histamine skin prick test (Howe et al. 2017) and influencing 

plasma ghrelin levels within female participants’ blood (Hoffmann et al. 2018). 
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Until recently, it was believed that for placebo effects to occur, deception was necessary (Kaptchuk, 

2018; Leibowitz, Hardebeck, Goyer, & Crum, 2019). In other words, for an individual to experience a 

placebo effect, they were required to believe that the placebo they received was a genuine drug with 

active ingredients. However, given the long-standing belief that placebos require deception,  the use 

of placebos within medical practice has been argued to be unethical (Charlesworth et al. 2017; Colloca 

and Howick 2018). Thus, Kaptchuk et al. (2010) suggested that finding effective ways of harnessing 

the placebo effect without deception should be of high priority. In recent years, research has 

questioned whether deception is a necessary component within the placebo effect, by prescribing 

placebos without deception, referred to as an open-label placebo (OLP). Thus, an OLP is a placebo 

prescribed where a patient has the knowledge and understanding that it is a placebo containing no 

active ingredients.   

 

1.1. Open-label placebos 

Open-label placebos have been documented to elicit placebo analgesia within clinical samples 

suffering from chronic lower back pain and episodic migraine attacks (Carvalho et al., 2016; Kam-

Hansen et al., 2014). OLP effects have also been demonstrated and have shown some effectiveness 

when reducing symptoms for various other medical conditions; Attention Deficit Hyperactivity 

Disorder (ADHD; Sandler & Bodfish, 2008), Irritable Bowel Syndrome (IBS; Kaptchuk et al., 2010), 

cancer-related fatigue (Hoenemeyer et al. 2018; Zhou et al. 2019) depression (Kelley et al. 2012), and 

allergic rhinitis (Schaefer, Harke, and Denke 2016; Schaefer, Sahin, and Berstecher 2018).  

 

Placebos without deception have mostly only focussed on clinical samples, however, there is a limited 

amount of research with healthy participants, some of which is inconsistent (Barnes et al. 2019; El 

Brihi, Horne, and Faasse 2019; Locher et al. 2017; Mathur et al. 2018; Meeuwis et al. 2018). Some 

studies using healthy participants have found positive OLP effects such as improving wellbeing and 

sleep quality, and reducing the level of itch individuals expected after receiving a histamine 

iontophoresis (El Brihi et al. 2019; Meeuwis et al. 2018). However, Barnes et al. (2019) found that an 

OLP was not useful for reducing experimentally induced nausea using brain stimulation as a placebo. 

It must be said, however, that these studies investigated different effects and utilised different 

placebos with El Brihi et al. (2019) using placebo pills and Meeuwis et al. (2018) using verbal 

suggestions. A further OLP effect was highlighted by Locher et al. (2017), whereby receiving a placebo 

cream with a persuasive rationale decreased subjective pain intensity and unpleasantness ratings. On 
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the other hand, it was found that there were no OLP effects within objective pain tolerance (Locher 

et al. 2017). This is also in line with Mathur et al. (2018) whereby it was demonstrated that an OLP did 

not influence wound healing, an objective outcome. 

 

A limitation within the current OLP literature is that the ‘control’ group used in the above studies is 

not consistent, with some studies using a no-treatment group (Kaptchuk et al. 2010; Sandler and 

Bodfish 2008), and others using a ‘treatment as usual’ group as the comparison group (Carvalho et al. 

2016). This, however, does raise the question whether the full extent of an OLP effect can be 

highlighted if a control group continues to experience other treatment. In addition, the majority of 

OLP studies only compare an OLP with a control group, without being compared to a deceptive 

placebo (DP) group, a group whereby participants believe the placebo to be an active drug. This, 

therefore, suggests that research comparing an OLP with a control group only has the potential of 

suggesting an OLP is effective compared to those who have not received any placebo. However, 

without a DP group being included in the same studies, it can only be possible to confirm that an OLP 

is effective to some extent, without knowing how effective it is compared to a DP.  

 

Although there is a lack of research comparing the effectiveness of an OLP with a DP, there are a small 

number of studies which have compared their effectiveness (Barnes et al., 2019; Locher et al., 2017). 

Locher et al. (2017) compared two OLP groups, one with and one without a plausible rationale, a DP 

group, and a no-treatment group within a laboratory study measuring objective pain tolerance, and 

subjective pain intensity and unpleasantness ratings within a heat pain test. It was found that there 

were no group differences for objective pain tolerance, with all placebo groups showing no placebo 

analgesia. However, regarding subjective ratings of pain, the OLP group with a rationale to increase 

expectation of pain relief and the DP group, did not significantly differ in terms of effectiveness, with 

an OLP group and DP group experiencing less pain than those in the OLP group without a rationale to 

increase expectation. This suggests that, on the condition that an OLP is given with a plausible 

rationale consisting of several statements to increase expectancy of pain relief from a placebo, it 

remains equally as effective as a DP; questioning the relevance of deception within placebo analgesia.  

A further study compared an OLP and DP within healthy participants to investigate whether it was 

possible to reduce experimentally induced nausea (Barnes et al. 2019). Two experiments were 

conducted utilising two different methods of modelling nausea and two different types of placebos. It 

was found that when using Galvanic Vestibular Stimulation to model nausea and a peppermint vapour 

as a placebo, there were no significant placebo effects for the OLP or DP groups. However, when using 
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Virtual Reality to induce nausea and brain stimulation as a placebo, there were significant placebo 

effects for the DP group, however, not for the OLP group. Although Barnes et al. (2019) contradicts 

the findings of Locher et al. (2017) it is important to understand that both studies focus on different 

outcomes, however, Barnes et al. (2019) also suggested that other characteristics are likely to be 

involved with the likelihood of responding to a placebo such as the type of placebo used.  

 

1.2. Expectancy and conditioning theories  

Two dominant theories which seek to explain the placebo effect are expectancy and classical 

conditioning (Stewart-Williams and Podd 2004). Expectancy theory refers to the concept that 

individuals experience a relief in symptoms because they expect it, with the expectation of relief 

creating a placebo effect (Stewart-Williams and Podd 2004). Conditioning has also been argued to 

explain the placebo effect, for example, taking the classical conditioning concept of repeatedly pairing 

a neutral stimuli (NS) with an unconditioned stimuli (US, which creates an unconditioned response, 

UR), the NS becomes conditioned to create the same response as the US, thus, becoming a 

conditioned stimuli (CS) to create a conditioned response (CR). To explain this in terms of the placebo 

effect, a drug may be an US which leads to an UR, for example pain relief. By administering a NS such 

as a pill case, containing an US (such as a painkiller) which creates an UR (such as pain relief), the 

painkiller is repeatedly paired with the method of administration of the drug; in this case a pill case. 

Through repeated pairing of the NS and the US, the pill case could become associated with pain relief, 

without the painkilling ingredient being inside the pill case. Thus, a placebo is the CS and the placebo 

effect is a CR (Stewart-Williams and Podd 2004).   

 

Although expectancy theory has been suggested to be a key theory, Kaptchuk (2018) has suggested 

that it assumes recipients have positive experiences with treatment, however, he suggested that 

patients, in fact, do not hold positive expectations towards treatments. Furthermore, clinical evidence 

is inconsistent for the role of expectancy within the placebo effect (Kaptchuk 2018).  When specifically 

investigating the role of expectancy for the OLP, research is also inconsistent as it has previously been 

found that expectations did not influence the efficacy of an OLP in one study (Schaefer et al. 2018). 

However, it has also been found that, by raising expectation through a positive rationale, expectation 

does increase the effectiveness of an OLP (Locher et al. 2017). Classical conditioning also relies on 

positive previous experience, otherwise positive placebo outcomes would not be experienced. 

Furthermore, given there is often frequent history of medical failure, with individuals not responding 
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positively to previous medical interventions, Kaptchuk (2018) has claimed conditioning is unlikely to 

be major factor when explaining the OLP.  

 

With regards to this study, we assume that expectation may hold greater merit when explaining OLP 

analgesia within a healthy sample for the following reasons. The study which is most similar to this 

current study in terms of methodology and aims, Locher et al. (2017), found that when an OLP was 

given with a rationale to increase expectation of pain relief, it was more effective than an OLP given 

without a rationale. This suggested that the role of expectation may hold importance within OLP 

analgesia and, therefore, this current study takes into consideration the findings and the potential 

usefulness of the role of expectation when increasing the effectiveness of an OLP. When taking into 

account the role conditioning may have within OLP studies containing healthy participants such as this 

study, if conditioning were to be the underlying mechanism explaining an OLP, it would be assumed 

that all participants who experiences a placebo effect would have previous experience with the 

placebo in a genuine medication form. For example, given Locher et al. (2017) used a placebo analgesic 

cream, for conditioning to be an underlying mechanism explaining how a placebo cream given openly 

reduced pain, it would have to be the case for all participants who experienced a reduction in pain to 

have previously experienced pain relief from a genuine analgesic cream. It is, however, unlikely that 

all participants had previous exposure to an analgesic cream, and therefore unlikely that conditioning 

was an underlying mechanism. Thus, given expectancy has been demonstrated to be somewhat useful 

when increasing the effectiveness of an OLP, and it is unlikely for all participants to have had previous 

exposure with the placebo form as a genuine medication, this study assumes that expectancy is more 

likely to play a greater role within placebo analgesia. Finally, although conditioning and expectancy 

theories appear to be most dominant within placebo literature, it could be the case that there are 

further mechanisms, or an interaction of mechanisms, which lead to OLP effectiveness.  

 

1.3. Personality and deceptive placebo responding 

Research has also indicated that personality may have some influence on placebo responding, 

although the role of personality within placebo responding presents itself as ambiguous, and research 

is both limited and presents inconsistencies.  
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1.3.1. Optimism 

Optimism appears to be one of the most consistent predictors of placebo responding (Geers 

et al., 2005, 2007, 2010; Locher et al., 2019; Morton et al., 2009), although there are also 

inconsistencies within the literature highlighting that optimism does not influence placebo 

responding (Peciña et al. 2013; Vachon-Presseau et al. 2018).  

 

When understanding the reasons why optimism may predict placebo responding, Maltby et 

al. (2010) suggested that those who are more optimistic usually expect positive outcomes, 

meaning optimists are more likely to work towards achieving goals and not giving up in the 

process. On the contrary, Maltby et al. (2010) stated the opposite for pessimists, with 

pessimists more likely to expect negative outcomes, meaning they are more likely to give up 

on achieving their goals. When applying this to the placebo effect, optimists may be more 

likely to expect a positive outcome from a placebo, such as pain relief or a reduction in 

symptoms, and in the process, they do end up experiencing greater benefits from a placebo. 

Pessimists, however, may be less likely to experience a placebo effect as they may not expect 

the placebo to be effective and, consequently, they may not experience the benefit from the 

placebo that a more positive thinker may experience. Thus, it is possible to speculate that the 

role expectancy plays within the placebo effect may be similar to the role optimism plays as 

optimism and expectancy appear to be closely related mechanisms.  

 

1.3.2. Big 5 

Although optimism appears to be the most consistent personality-related predictor of placebo 

responding (Locher et al. 2019), elements of the Big 5 have also been suggested to predict 

placebo responding; extraversion (Kelley et al. 2009), agreeableness (Kelley et al. 2009; Peciña 

et al. 2013), openness (Kelley et al. 2009; Vachon-Presseau et al. 2018), and neuroticism has 

been found to be a negative predictor of placebo responding (Peciña et al. 2013).  

 

When understanding the role agreeableness may play within placebo responding, it has been 

stated that those who score higher on agreeableness are more trusting, however, those who 

score lower are usually more sceptical (Maltby et al., 2010). Thus, this suggests that those who 

are more trusting may be more trusting that a placebo will be effective, although those who 
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score lower on agreeableness may be more sceptical about whether the placebo will be 

effective, potentially decreasing its effectiveness. Furthermore, Quilty et al. (cited in Peciña et 

al., 2013) stated that those who score high on agreeableness are likely to have a stronger 

patient-doctor relationship and, therefore, are more likely to engage within therapy. 

 

Extraversion was revealed to be the most robust predictor of placebo responding within the 

findings of Kelly et al. (2009), suggesting that those who are sociable, assertive and optimistic 

are more likely to experience a placebo effect (Maltby et al., 2010). Furthermore, with 

previous research finding neuroticism to be a negative predictor of placebo responding 

(Peciña et al., 2013), this suggests those who are calmer and more emotionally adjusted are 

more likely to experience a placebo effect (Maltby et al., 2010). Thus, those who are 

emotionally unstable are less likely to experience a placebo effect. Finally, with openness also 

being a predictor of placebo responding, it is highly likely that the explanation is as follows; 

those who are more open to new experiences are also more open to a new form of medication 

and, therefore, are more likely to experience the effects of a placebo. 

 

1.3.3. Behavioural activation systems  

Two elements from the BIS/BAS scales (Carver & White, 1994) have also been found to be 

associated with placebo responding; BAS drive and BAS fun seeking (Darragh, Booth, and 

Consedine, 2014; Schweinhardt et al., 2009), however, studies have contradicted each other. 

When research was conducted on the placebo effect within pain (Schweinhardt et al., 2009), 

BAS drive and BAS fun seeking were identified to positively predict placebo responding, 

however, in a non-pain context the same traits were negatively associated with placebo 

responding (Darragh et al., 2014). It has, therefore, been suggested that the influence of 

personality on placebo responding, specifically BAS drive and BAS fun-seeking, may differ 

within pain and non-pain contexts (Darragh et al. 2014). Furthermore, given research has 

highlighted this inconsistency and the influence of behavioural drive and fun-seeking is not 

fully established, further research should be conducted to further uncover the relationships 

between behavioural activation systems and placebo responding. 
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1.3.4. Fear of pain  

Fear of pain has also been identified to reduce placebo responding with both dispositional 

fear (Lyby, Aslaksen, and Flaten, 2010, 2011) and induced fear (Lyby et al., 2012). More 

specifically, those who fear severe pain are less likely to respond to a placebo (Lyby et al., 

2010). Thus, those who fear pain are less likely to experience a placebo effect. When seeking 

an explanation for this, Lyby et al. (2010) found that fear of pain was also related to stress 

during pain and in the anticipation of pain, suggesting those who are more stressed are more 

likely to fear pain and, consequently, less likely to experience a placebo effect.  

 

1.3.5. Interactional approach 

Although there are various examples where personality has been found to influence the 

likelihood of responding to a placebo, it has been suggested that, rather than there being a 

specific placebo personality, placebo responding may be explained by an interaction between 

dispositional and contextual factors (Darragh et al., 2014). Darragh, Booth, and Consedine 

(2015) referred to this as a transactional model.  To further explain this, it has been suggested 

that dispositional factors, such as personality, interact with situational factors, such as the 

environment (Jakšić, Aukst-Margetić, & Jakovljević, 2013), with the strength and direction of 

the relationship between personality and placebo responsiveness being affected by 

situational variables. For example, the role of behavioural drive and fun-seeking may vary 

between contexts such as within pain contexts and non-pain contexts (Darragh et al., 2014; 

Schweinhardt et al., 2009). 

 

Another example of an interaction is where pessimists were more likely than optimists to 

experience negative placebo effects, following a negative expectation stating a placebo would 

make them feel unpleasant (Geers et al., 2005). Furthermore, Geers et al. (2007) found that 

optimistic people were more likely to experience a placebo effect when given a positive 

placebo expectation. Thus, this suggests that, although optimism and pessimism play some 

role in predicting placebo responding, this is only relevant within particular contexts; such as 

receiving a positive or negative expectation. Research has also indicated an interactional 

approach with extraversion and agreeableness, with those who scored higher on extraversion 

and agreeableness responding more effectively with an empathic clinician (Kelley et al. 2009). 

This, therefore, suggests that dispositional extraversion and agreeableness interact with the 
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contextual factor of the characteristics of the clinician. Through understanding an individual’s 

personality and the most suitable context it, therefore, may be possible to match individuals 

to placebo treatments which are most likely to be effective (Darragh et al. 2015). 

 

1.4. Personality and open-label placebo responding  

Although personality has been investigated in many studies with the DP, to date, there has been only 

one study which investigated personality with regards to the OLP (Locher et al. 2019). Locher et al. 

(2019) conducted a study investigating whether personality predicts OLP responding with healthy 

participants experiencing experimentally induced heat pain. Several personality-related variables 

were measured including; optimism, openness to experience, locus of control, and positive attitudes 

towards alternative and complementary medicine. Although optimism predicted DP responding, it 

was found that optimism did not predict OLP responding. Moreover, no other personality-related 

variables predicted OLP responding, suggesting that there is no typical ‘OLP responder’ personality. 

However, although this was the only study to research personality and OLP responding, there are 

several other personality-related variables suggested to predict DP responding in the DP literature 

which Locher et al. (2019) did not address. This, therefore, suggests that there may be personality 

traits predicting DP responding which may also predict OLP responding, which have not yet been 

researched. Thus, it is important to conduct further studies into the role of personality within OLP 

responding.  

 

1.5. Rationale  

Although OLPs have been found to be effective within some instances, there is a limited amount of 

research comparing OLP’s with DPs. Furthermore, of the two known studies which have compared 

OLPs and DPs, Locher et al. (2017) and Barnes et al. (2019) found conflicting findings, although both 

studies were investigating unrelated outcomes. With a very limited amount of research comparing 

placebos given openly and deceptively and inconsistencies present in that pre-existing literature, it is 

important to conduct further research to understand the role which deception does play within the 

placebo effect. Through conducting research of this kind and understanding the relevance of 

deception within the placebo effect, only then can the potential of the use of OLPs within the real 

world be explored. It is, therefore, important to understand how the effectiveness of an OLP and DP 

compare to understand whether placebos can be given in a more ethical way, without deception, 

whilst ensuring effectiveness.  
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Given the lack of research comparing the role of personality within OLP responding, it is important 

that further research is conducted to both understand whether personality does influence OLP 

responding and whether personality influences OLP and DP responding in the same way. Given there 

is some research investigating the role of personality within DP responding, although limited, it 

suggests that personality may have some influence over the likelihood of responding to a placebo and, 

therefore, it is important to know whether the same personality traits influence OLP responding as 

this could suggest similar mechanisms may explain OLP and DP responding. Furthermore, if different 

personality-related variables were found to predict OLP and DP responding, this could have a 

potentially useful implication of using personality testing to match an individual to the best form of 

treatment, a placebo given openly or a placebo given deceptively. Furthermore, given little is known 

about the mechanisms explaining the OLP effect, understanding the role personality plays within OLP 

responding may be useful for understanding how and why the OLP could be effective.  

 

Given this research was exploratory and there is very little research understanding the role of 

personality within OLP responding, it was important to measure personality traits which have been 

found to be effective for predicting DP responding as a basis as to what personality traits may also 

influence OLP responding. Furthermore, given questionnaires measuring personality traits which have 

been found to predict placebo responding also measure other personality traits, and this research was 

exploratory, the full questionnaires were given to participants. Thus, this meant that personality traits 

which have been suggested to influence DP responding were measured within this study, however, 

other personality traits were also measured as they may also influence OLP responding.  
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1.6. This study 

The current study seeks to investigate two key questions. Firstly, are open-label placebos effective 

compared to a no-placebo control group within a cold-pressor test and, if so, how does their 

effectiveness compare to deceptive placebos? Secondly, do personality-related variables influence 

open-label placebos and, if so, is the relationship the same as with deceptive placebos? Therefore, we 

firstly hypothesised that OLP and DP groups will experience enhanced placebo analgesia (increased 

pain tolerance and decreased pain intensity) within a cold-pressor test compared to a no-treatment 

(NT) control group. Secondly, we investigated whether there were any differences between the 

effectiveness of an OLP and a DP within placebo analgesia. Finally, given there is little research 

investigating personality in relation to the OLP, exploratory analysis was performed to investigate 

whether personality traits influence OLP analgesia and how this compares to the influence on DP 

analgesia.  
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2. Method 

2.1. Participants 

Using an opportunity sampling method, 104 participants were recruited from the University of 

Huddersfield’s Psychology department. However, several participants were excluded for reaching or 

being very close to the ceiling immersion time of 180 seconds within the baseline cold pressor test 

(CPT). See Appendix 1 for the histogram demonstrating the ceiling effect. As demonstrated by the 

histogram, there is a slightly skewed normal distribution between 0 seconds and 109 seconds, within 

the baseline CPT immersion times. However, no participants immersed their hands for a time period 

between 109 seconds and 162 seconds, with 4 participants immersing their hands for a time period 

between 162 and 178 seconds, and 25 participants immersing their hand for the full-time period 

permitted. This, therefore, meant that by removing those who were affected by the ceiling time from 

data analysis, there was a relatively normal distribution, although slightly skewed. More importantly, 

given an immersion time of 180 seconds meant that participants pain tolerance was higher than we 

were able to test, it was not possible to indicate whether a placebo effect had taken place or not when 

comparing the baseline CPT to the post-treatment CPT.  

 

Therefore, only 75 participants were included within data analysis. 87% of participants were female 

(n = 65) and 13% were male (n = 10), with an age ranging between 18 and 54 (mean = 21.05, SD = 

5.042). Participants participated in one of three groups; OLP (n = 25), DP (n = 26) and NT (n = 24). 

Participants were randomised into the OLP and NT group, however, given recruitment for the DP 

occurred at a later date, participants were not randomly assigned to this group; thus, any participants 

who volunteered to participate in the DP condition believed they were taking part in a study which 

investigated individual differences within painkiller responding. All groups consisted of a greater 

number of females; OLP group (76%), DP group (96%) and NT group (87.5%) and all other 

characteristics remained similar across all three groups.  

 

2.2. Design 

A 3 x 2 mixed factorial design was used. The between-subjects factor was experimental condition 

which had three groups; OLP, DP and the NT. The within-subjects factor was CPT trial with two levels; 

baseline CPT and post-treatment CPT. There were two dependent variables measuring pain 

perception; objective pain tolerance and subjective pain intensity. Objective pain tolerance was the 

CPT immersion time in seconds. Subjective pain intensity was measured using a digital visual analogue 
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scale ranging from 0 to 100, with 0 representing no pain and 100 representing the most intense pain 

imaginable. Various personality-related variables were also measured throughout this study. 

 

As previous research has demonstrated there are large individual differences in pain perception 

(Rutchick and Slepian 2013), it was important to measure participant’s pain perception before being 

given a placebo; ensuring any differences between the three groups were because of the 

administration of a placebo and not genuine differences in participant’s pain perception.  Thus, a pre-

test post-test design was utilised with participants completing a baseline CPT before being given any 

stimuli which may influence pain perception. Furthermore, consumption of painkillers before 

participating in pain research may influence pain perception, suggesting it was important to screen 

participants for recent painkiller use to ensure there were no differences within painkiller usage 

between groups (Rutchick and Slepian 2013). Moreover, participants were screened for medical 

conditions which may influence their pain perception. Any participants who suffered from any listed 

medical conditions did not participate; acute or chronic pain, cardiovascular problems, arthritis, 

diabetes, fibromyalgia, Reynaud’s Disease, or if participants were allergic to sodium chloride. 

 

2.3. Materials and Apparatus 

Participant Booklet 

Participants were given a paper booklet which consisted of an information sheet, consent form and 

debrief sheet. In addition, the booklet included questions for a reading comprehension task given in a 

separate booklet and a placebo information sheet or painkiller information sheet was included for 

those in the OLP and DP groups.  

 

Online Materials 

Qualtrics, an online survey platform, was used to collect data and inform participants about their tasks 

throughout the study and was displayed on a computer screen within the laboratory. Participants 

followed instructions on the computer screen throughout the research process with limited 

researcher-participant interaction. Qualtrics was also used to collect responses to all psychometric 

measures within this study. Qualtrics follows the US, EU and Swiss Safe Harbor Framework regarding 

the collection, use and retention of personal data. 
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Demographic questionnaire 

Basic demographic information was collected from each participant, including; gender, age and 

marital status. Furthermore, at the end of this questionnaire, participants were screened for the use 

of painkillers within the last four hours. Participants were informed on all recruitment materials that 

they should not take painkillers within the 4 hours prior to them taking part in this research to control 

for the influence of painkillers on participant’s pain perception (Rutchick and Slepian 2013).  

 

Information provided to the OLP condition 

Participants in the OLP group were given a placebo information sheet. The information sheet included 

basic instructions to familiarise participants with the method of administrating the placebo. 

Furthermore, this information sheet included several statements with the purpose of increasing the 

expectation of pain relief from administering a placebo (Locher et al. 2017).  Firstly, participants were 

informed that the nasal spray is inactive and does not contain any painkilling properties. Participants 

were also informed that, although they are administering a placebo, they may still experience pain 

relief, given previous research has demonstrated that placebos can reduce symptoms and reduce pain 

when participants have an understanding that they have administered a placebo. Moreover, the 

placebo information sheet informed participants that having a positive attitude towards the placebo 

can improve its effectiveness, however, a positive attitude is not necessary. Research has suggested 

that raising expectation of pain relief from a placebo is a useful way of increasing the effectiveness of 

an OLP (Locher et al., 2017). This study replicated two key pieces of information from Locher et al. 

(2017) to increase expectation of pain relief regarding the effectiveness of open-label placebos, and 

that a positive attitude can be helpful, however, not necessary. See Appendix 2.  

 

Information provided to the DP condition 

Participants in the DP condition were given a painkiller information sheet. Alike to the placebo 

information sheet, information was given explaining how to administer the nasal spray. The 

information followed a similar format to that used in previous research (Locher et al., 2017). 

Participants were informed that they were receiving an analgesic nasal spray, containing Lidocaine, 

the main ingredient used in Stilex (a painkiller used in Switzerland). The information sheet stated that 

Lidocaine provides pain relief for a short period of time, providing relief from medical procedures and 

for chronic pain. It was also suggested that the effectiveness of the painkiller had been tested in 

studies worldwide. Finally, participants were informed that Lidocaine takes approximately 30 seconds 
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to induce an analgesic effect. Although this explanation was inspired by Locher et al. (2017), there 

have been some adaptations including changing the description to suit a nasal spray, as opposed to 

an analgesic cream. See Appendix 3. 

 

Big Five Inventory- 2  (BFI-2; Soto & John, 2017) 

The BFI-2 is a developed version of the Big Five Inventory (BFI) measuring extraversion, agreeableness, 

conscientiousness, negative emotionality and open-mindedness. It includes 60 items rated on a Likert 

scale; disagree strongly, disagree a little, neutral; no opinion, agree a little, and agree strongly. Each 

personality trait is measured by 12 items. Each personality trait had a score ranging from 12 to 60, 

with higher scores representing more demonstration of the personality trait. The BFI-2 is a reliable 

and valid measure of said personality traits, with the five measured traits correlating with other 

established personality measures; BFI, Big Five Aspect Scales (DeYoung, Quilty, and Peterson 2007), 

Big Five Mini-Markers (Saucier 1994), NEO Five-Factor Inventory (NEO-FFI; McCrae & Costa, cited in 

Soto & John, 2017) and NEO Personality Inventory-Revised (NEO PI-R; McCrae & Costa, cited in Soto 

& John, 2017). Cronbach’s alpha for this sample is as follows; extraversion (α = .84), agreeableness (α 

= .71), conscientiousness (α = .82), negative emotionality (α = .91) and open-mindedness (α = .84).  

 

Fear of Pain Questionnaire-III (FPQ-III; McNeil & Rainwater, 1998) 

The FPQ-III is a 30-item questionnaire which measures the level of fear or anxiety felt towards various 

painful stimuli. Answers are recorded on a 5-point Likert scale; not at all, a little, a fair amount, very 

much and extreme. The possible range of scores for fear of pain is between 30 and 150, with higher 

scores representing more fear of pain and can be used with both a clinical and healthy population. 

There are three subscales within the FPQ-III, each with 10 items; fear of minor pain, fear of severe 

pain and fear of medical pain. The range of scores for each subscale is between 10 and 50. The FPQ-

III has good construct, concurrent and ecological validity (Hursey & Jacks, cited in McNeil & Rainwater, 

1998). There is good internal consistency within this sample; fear of pain (α = .91), fear of severe pain 

(α = .88), fear of minor pain (α = .84) and fear of medical pain (α = .87). 
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Behavioural inhibition system/Behavioural activation system scales (BIS/BAS scales; Carver & White, 

1994) 

The BIS/BAS scales are a 24-item questionnaire measuring 4 sub-scales. One subscale measures the 

BIS (7 items) with the other three subscales relating to the BAS; BAS drive (4 items), BAS reward 

responsiveness (4 items) and BAS fun seeking (5 items). Answers are given on a four-point Likert scale; 

very true for me, somewhat true for me, somewhat false for me, very false for me. The range of scores 

for the BIS is between 7 and 28. For BAS drive and BAS reward responsiveness, the range of scores is 

between 4 and 16, and between 5 and 20 for BAS fun-seeking. The BIS/BAS scales have good validity 

and test-retest correlations demonstrate a reasonable level of reliability (Carver et al. 1994). 

Cronbach’s alpha within this sample is as follows; BAS drive (α = .69), BAS fun seeking (α = .68), BAS 

reward responsiveness (α = .62) and BIS (α = .86). 

 

Life orientation test-revised (LOT-R; Scheier, Carver, & Bridges, 1994) 

The LOT-R is a 10-item questionnaire, measuring dispositional optimism, with three items measuring 

optimism, three items measuring pessimism and four items performing the role of filler items. All 

items are rated on a five-point Likert scale; I agree a lot, I agree a little, I neither agree nor disagree, I 

disagree a little and I disagree a lot. The range of scores within the LOT-R is 0 to 24. The LOT-R has a 

good level of test-retest reliability, internal consistency and validity (Scheier et al. 1994). There was 

good internal consistency within the sample used in this study (α = .79).  

 

Saline nasal spray  

The placebo used in this study was the Boots Pharmaceuticals Saline Nasal Spray (15ml) with the 

advertised medical relief of nasal congestion for babies, infants and children. The nasal spray 

contained no active or painkilling ingredients. The ingredients are as follows; an isotonic buffered, 

aqueous saline solution containing sodium chloride 0.75%, 0.01% EDTA, 0.0002% PHMB. Nasal sprays 

were disposed of after each use. There are no known side effects of this product, however, online 

documentation suggests that, although very rare, individuals should seek urgent medical advice if they 

believe they are experiencing an allergic reaction to the nasal spray (WebMD, 2019). 
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Cold Pressor Test (CPT) 

The cold-water bath used within this study was the Lab Companion, Jeio Tech refrigerating bath 

circulator, maintained at three degrees Celsius. The maximum immersion time for all participants was 

180 seconds (Rutchick & Slepian, 2013). The CPT is a method of experimentally induced pain and 

mimics the pain experienced within chronic conditions effectively and is considered to be safe (von 

Baeyer, Piira, Chambers, Trapanotto, & Zeltzer, 2005; Mitchell, MacDonald, & Brodie, 2004). The 

circulatory nature of this apparatus ensured that heat cannot build up around the hand, and the 

temperature remains a constant three degrees Celsius throughout the test (von Baeyer et al. 2005). 

Moreover, the apparatus had a digital thermometer to ensure the water was maintained at the same 

temperature for all participants, ensuring equivalence of pain stimulus.  

 

Pain perception measures 

Two measurements were recorded of pain perception during this research; objective pain tolerance 

and subjective pain intensity. The time period, measured in seconds, in which participants kept their 

hand immersed in the cold-water bath was the measurement of pain tolerance in this study. 

Participants were informed that, when they cannot withstand any pain they may feel, they should 

remove their hand (Rutchick and Slepian 2013). Thus, immersion time is the result of the time period 

in which participants can tolerate the pain and when participants do remove their hand from the water 

bath, this highlights that they can no longer tolerate the pain. Pain Intensity at the most painful 

moment during the CPT was measured using a digital visual analogue scale (VAS) between 0 and 100. 

0 represented no pain sensation and 100 represented the most intense pain sensation imaginable 

(Locher et al. 2017). Participants were asked to move a digital slider to the most accurate 

representation of their pain intensity, with the chosen number rating being clearly indicated on the 

computer screen. VAS’s have been found to have good validity and excellent reliability (de Boer et al. 

2004). 

 

Reading Comprehension Task (k5 Learning, 2014) 

A reading comprehension task was given to participants as a filler task between the two cold pressor 

tests. This was included in order to minimise pain sensitisation effects for the second cold pressor task. 

The reading comprehension task included four reading tasks of a low level to ensure participants did 

not find them too challenging. Each text had its own set of questions included in the participant 

handbook. The titles of the four texts, in order of how they appeared in the task are as follows; ‘what 
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are clouds?’, ‘Mount Rushmore; Birth, expansion, preservation, and development’, ‘the sun and the 

stars’, and ‘the ice age’. The majority of participants did not complete all texts as this was only a filler 

task.  

 

2.4. Procedure 

The School ethics committee were presented with all participant materials and procedures before 

granting permission to conduct this study. Participant materials included information sheets providing 

sufficient information for participants to give informed consent to take part in the study, consent 

forms and debrief sheets.  Participants were aware that they could withdraw from the study at any 

time and that they could withdraw their data up to a provided date.  Consequently, full ethical 

approval was granted by the University’s ethics committee.  

 

Participants were welcomed into the laboratory, with a brief introduction from the researcher. 

Participants were informed that the computer screen will guide them through the research process 

and that the researcher will intervene when needed. The first instruction given to participants on the 

computer screen was to read the information sheet and fill in the consent form.  

 

The information sheet stated that the purpose of this research was to investigate individual 

differences within pain perception. Moreover, those in the OLP condition were informed that they will 

be given a placebo nasal spray and those in the DP condition were informed that they will be given a 

painkiller nasal spray. It also informed participants about the basic procedure, risks and benefits of 

taking part in this research, the regulations regarding the handling of their data and their ethical rights.  

Furthermore, participants were informed of any medical conditions which mean they cannot continue 

with the research. Exception medical conditions are as follows; acute or chronic pain, cardiovascular 

problems, arthritis, diabetes, fibromyalgia, Reynaud’s Disease, circulatory problems (Rutchick and 

Slepian 2013). It was also stated that, if in the rare case that individuals are allergic to sodium chloride, 

they should not participate. All exception criterion was clearly stated on all recruitment materials. 

After the opportunity to ask questions, participants filled in the consent form which they signed, with 

the researcher checking and countersigning the consent form. Participants were then asked to fill in 

the demographic questionnaire before completing the first baseline CPT. 
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Participants were given a list of CPT instructions on the computer screen with the opportunity to ask 

any questions after reading them. Participants were instructed to roll up the sleeves on their left hand 

and remove any jewellery on their left wrist or left hand. Furthermore, they were informed that they 

should listen to the researcher’s instructions when to immerse their hand to ensure an accurate time 

was recorded. When asked to immerse their hand, participants were instructed to place it in the cold-

water bath up to their wrist, approximately where they would wear a watch. Participants were told 

that when they cannot withstand any pain they may feel, they should remove their hand and inform 

the researcher as soon as they do so. This allows for an accurate recording of pain tolerance. 

Moreover, participants were told that if they leave their hand in the water for the maximum time, the 

researcher will inform them when to withdraw their hand. It must be stated that although this was 

said, participants were not informed what the maximum time was until the debrief. Participants were 

told that they will be given the opportunity to record their pain intensity after the CPT and that it is 

important that they do not verbally communicate with the researcher during the CPT. After 

participants were given these instructions, they completed the baseline CPT. Participants who 

immersed their hand for three minutes were asked to remove their hand after this time period 

(Rutchick and Slepian 2013). When participants had removed their hand, they were asked to rate their 

pain intensity on a visual analogue scale between 0 (no pain sensation) and 100 (the most intense pain 

imaginable).  

 

To ensure participants’ hands had a sufficient time period to regain a normal temperature before 

completing the post-treatment CPT, a 15-minute time period was ensured between the baseline and 

post-treatment CPT. During this time period participants were asked to complete three personality 

questionnaires; BFI-2, BIS/BAS scales and LOT-R. Participants were not given the names of the 

questionnaires. Participants were given the original instructions for each questionnaire and were 

prompted to read the instructions for each questionnaire carefully. This usually took approximately 5-

10 minutes meaning it was important to have another task which would fill the remainder of the 15-

minute time period. Thus, the basic reading comprehension task was given once the questionnaires 

were completed. 

 

Given the reading comprehension task was an unrelated filler task, participants were not required to 

read all the texts and those in the NT group only completed the task for the remainder of the 15-

minute time period whereby the researcher asked the participants to stop the task. For those in the 

OLP and DP groups, they were asked to stop the reading task at approximately 12 minutes as they 
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were required to read the placebo information sheet or painkiller information sheet. Those in the NT 

group were not given any additional information sheets.  

 

Once those in the OLP and DP groups read the additional information sheet1, the researcher gave 

them a basic recap of what the information sheets stated and prepared the nasal spray for use. 

Participants were asked to administer the placebo following the instructions provided to them. After 

administering the placebo participants were instructed to wait 30 seconds before they completed the 

post-treatment CPT and were advised that they should stay silent within this time period. Those in the 

NT group were not given any treatment.  

 

Participants then completed the post-treatment CPT following the same instructions as the baseline 

CPT. Following this, participants were informed that the practical part of the study was complete and 

they were asked to complete the FPQ-III. 

 

Participants were, finally, directed to read the debrief sheet in the final page of their booklet. Firstly, 

in the debrief sheet, participants were thanked for participating in the study. Given the true aims of 

the study were withheld from participants within the information sheet, it was important to reveal 

the study’s true aims. Those in the NT and OLP groups were told the true aim of this research was to 

investigate the OLP in terms of whether personality-related variables predict OLP responding. As 

recruitment for the DP group occurred at a later date, those in the OLP and NT groups were not 

informed about the additional DP group. However, in participant’s consent forms they agreed to their 

data being used externally to the research they participated in. Those in the DP group were informed 

that they received a placebo and that the effectiveness of the DP will be compared to the OLP and NT 

groups, and that the influence of personality within DP and OLP responding will be compared. The 

debrief sheet also re-stated the data protection regulations mentioned in the information sheet to 

ensure participants understood the correct way in which their data will be handled. In addition to this, 

instructions were given informing participants how to withdraw their data and the date which they 

will need to withdraw it by if they wish to do so. Contact details were also provided to give participants 

the opportunity to withdraw their data and ask any further questions.  

 
1 See ‘information provided to the OLP condition’ and ‘information provided to the DP condition’ sub-sections 
within section 2.3. 
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2.5. Data analysis 

Firstly, demographic information was analysed to ensure there were no demographic differences 

between treatment groups. Regarding age, a one-way ANOVA was conducted with treatment group 

as the independent variable and age as a continuous dependent variable. Maintaining treatment 

group as the independent variable, chi-squared analyses were conducted with sex, marital status and 

painkiller usage to ensure experimental conditions did not significantly differ on these factors.   

 

To analyse hypothesis one, two separate one-way ANCOVAs were conducted; with one analysis 

conducted for objective pain tolerance and one for subjective pain intensity. Treatment group (OLP, 

DP and NT) was entered as the independent variable, with the post-treatment measurement of pain 

tolerance or intensity entered as the dependent variable. The corresponding baseline measurement 

of pain perception was inputted as a covariate to ensure any individual differences between groups 

were controlled for within the analyses. If there were statistically significant differences between 

treatment groups, planned contrasts were conducted to highlight between which groups any 

differences exist.  

 

To perform exploratory analysis to highlight whether personality-related variables predicted placebo 

responding, several hierarchical multiple regressions were conducted. Each regression analysis 

contained three steps, using the ‘forced entry’ method. The dependent variable for each multiple 

regression was post-treatment pain tolerance or post-treatment pain intensity. Within the first step, 

the corresponding baseline measurement of pain perception (either tolerance or intensity) was 

entered as a covariate (Model 1). Within the second step, the mean centred score for the personality 

variable of interest was entered, along with the dummy codes for the NT group and the DP group 

(Model 2). To further explain this, the NT dummy code meant that all participants in the NT were 

coded as 1 with participants in the OLP and DP coded as 0. For the DP dummy code, all participants in 

the DP group were coded as 1 with participants in the OLP and NT groups coded as 0. Thus, participants 

in the OLP were always coded as 0 within this analysis. Furthermore, the mean centred score for each 

personality-related variable was used as an alternative to the raw mean scores as it is argued to reduce 

the level of multicollinearity (Shieh 2011). Within the third and final step, the interactions between 

the personality trait of interest and the NT group and DP group were entered, with the OLP group as 

the reference group (Model 3). By selecting the OLP group as the reference group, this meant analysis 

could highlight whether there were any personality-related variables which moderated placebo 
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effectiveness between the OLP and NT groups and the OLP and DP groups. Thus, two interactions were 

investigated for each personality-related variable; NT X personality-related variable and DP X 

personality-related variable, both in comparison to the OLP group. In the event that significant 

interactions were found, simple slopes were created using ModGraph 3.0 to further understand the 

interaction (Jose, 2013). 
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3. Results 

3.1. Sample Characteristics 

The three treatment groups did not differ on age (F(2, 73) = .36, p = .701), sex (X²(2) = 4.50, p = .105), 

marital status (X²(6) = 5.71, p = .457), or painkiller usage within 4 hours prior to participating in the 

study (X²(2) = 4.11, p = .128). 

 

3.2. Objective pain tolerance and placebo analgesia 

Descriptive statistics for Hypothesis One are displayed in Table 1. Furthermore, Figure 1 demonstrates 

the mean pain tolerance for the baseline and post-treatment CPT for each treatment group, with 

higher pain tolerance scores representing the ability to experience pain for a longer period of time.2 

 

Table 1. Table showing the means and standard deviations for Hypothesis 1. 

 

 

A one-way ANCOVA was carried out to investigate whether there were any statistically significant 

differences between treatment groups within post-treatment pain tolerance when controlling for 

baseline pain tolerance. Several assumptions were met including homogeneity of regression slopes, 

homogeneity of variance (p > .05), and the covariate was linearly related to the dependent variable 

within each treatment group; demonstrated by visual inspection and positive, significant correlations 

between the covariate and dependent variable for each treatment group. However, normality and 

homoscedasticity assumptions were violated. Normality assumptions, in this case, can be waived due 

to central limit theorem (Field, 2009). On the contrary, the violation of homoscedasticity was 

addressed using a log transformation; leading to no longer violating the assumption of 

 
2 Descriptive statistics surrounding pain tolerance are included in more detail within Appendix 4. 

  

Pain Tolerance (seconds) Pain Intensity 

N Mean SD N Mean SD 

 
Baseline CPT 

NT 24 46.50 27.15 24 59.79 17.66 

OLP 25 48.36 26.20 25 61.60 20.67 

DP 26 39.50 22.05 26 48.23 19.88 

Post-treatment CPT 

NT 24 46.04 36.71 24 67.58 16.93 

OLP 25 58.76 46.65 25 61.72 20.01 

DP 26 46.85 33.94 26 48.15 22.98 
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homoscedasticity and the data being normally distributed (Leard statistics, 2017). Furthermore, 

significant outliers were identified, however, they were not excluded from the data. The transformed 

data were plotted to complete a visual inspection to ensure there were no clear and obvious extreme 

values which did not follow the general data trend. Furthermore, the analysis was conducted with and 

without the outliers to confirm that the presence of the outliers did not change the results with 

regards to what is and is not significant. Therefore, this suggests that it is acceptable to keep those 

significant outliers, with caution (Laerd Statistics, 2017).   

 

 

 

 

 

 

 

 

 

Figure 1. Bar chart showing the mean CPT times for treatment groups within the baseline and post-

treatment CPT. Error bars are SEM. 

 

The one-way ANCOVA revealed no statistically significant differences between the treatment groups, 

F(2, 71) = 1.90, p = .157, η2 = .051, observed power = .38. This demonstrates that there were no 

significant differences between the experimental groups, suggesting that placebo analgesia did not 

occur with objective pain tolerance. Furthermore, the covariate was significant, F(1, 71) = 196.26, p < 

.001, η2 = .73, which highlights the importance of controlling for baseline pain tolerance and, thus, 

controlling for individual differences in baseline pain tolerance within this analysis.3 

 

 

 
3 When including participants who were excluded due to the ceiling effect of baseline CPT times, the results 
were different. There were significant differences between groups, with contrasts revealing significant 
differences between the OLP and NT groups (p < .05) and the DP and NT groups (p < .05). There were no 
significant differences between the OLP and DP groups.  
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3.3. Subjective pain intensity and placebo analgesia 

Means and standard deviations for pain intensity are stated in Table 1.  As shown in Figure 2, the mean 

pain intensity score for the NT group increases in the post-treatment CPT. However, when referring 

to the OLP and DP treatment groups, there is little change in the average pain intensity before and 

after receiving a placebo.  

 

 

 

 

 

 

 

 

Figure 2. Bar chart showing the mean pain intensity scores for treatment groups within the baseline 

and post-treatment CPT. Error bars are SEM. 

 

A one-way ANCOVA was carried out to test if there were any significant differences between groups 

within post-treatment pain intensity, whilst controlling for baseline pain intensity. Assumptions met 

included the covariate and dependent variable being linearly related, and there was homogeneity of 

regression slopes and homogeneity of variance. In addition, the assumption of a normal distribution 

was met, demonstrated by the Shapiro Wilk test with p > .05, and there was homoscedasticity, as 

demonstrated by visual inspection. There was one significant outlier, however, this was not removed 

as it did not significantly influence data analysis and close inspection revealed that the intensity ratings 

were reasonable and in line with the general data trend.4 The ANCOVA revealed a statistically 

significant difference for treatment group, F(2, 71) = 4.84, p = .011, η2 = .12, observed power = .78. 

 
4 The individual’s baseline pain intensity rating was 22, increasing to 29 in the post-treatment intensity rating. 
This was in line with the general trend with participants in the NT group experiencing an increase in pain 
intensity within the post-treatment CPT. 
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The covariate was also significant, F(1, 71) = 173.41, p < .001, η2 = .71, highlighting the importance of 

controlling for baseline pain intensity.  

 

Planned contrasts revealed that there were significant differences within post-treatment pain 

intensity when comparing the OLP and the NT groups (p = .020, 95% CI [-13.69, -1.19]) and the DP and 

the NT groups (p =.005, 95% CI [-15.70, -2.95]). This demonstrates that receiving a placebo, regardless 

of whether participants believed it was a placebo or a painkiller, enabled them to feel significantly less 

pain in the post-treatment CPT compared to those who did not receive a placebo. Planned contrasts 

between the OLP and DP groups revealed no statistically significant differences (p = .558, 95% CI [-

4.49, 8.26]). This suggests that open-label placebos and deceptive placebos are equally effective when 

ensuring participants do not experience an increase in pain intensity within the second CPT.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5 When conducting analysis with participants who were excluded due to the ceiling effect, there was a 
significant difference between all groups, with significant differences between the OLP and NT groups (p < .05) 
and DP and NT groups (P < .01). There were no significant differences between the OLP and DP groups.  
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3.4. Association between personality-related variables and objective pain tolerance, comparing the NT 

and DP groups to the OLP group.  

To briefly summarise the method in which exploratory analyses were conducted, separate regression 

analyses were conducted for each personality trait with three steps. The post-treatment outcome 

(either post-treatment tolerance or post-treatment intensity) was entered as the dependent variable, 

with the first step including the corresponding outcome at baseline (either baseline tolerance or 

baseline intensity) as a covariate. The second step within each regression included the personality trait 

and dummy coded variables for the NT and DP groups (with the OLP group as the reference group). 

The final model included the personality trait X NT group and personality trait X DP group interactions, 

both in comparison to the OLP group. The key variables of interest are the two interactions as they 

demonstrate whether personality traits may predict OLP responding and whether personality may 

influence OLP and DP responding in differing ways.  

 

Optimism. The final step revealed the model as a whole was significant, F(6, 73) = 17.55, p < .001, 

explaining a total of 61% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .75, p < .001). 

 

Open-Mindedness. The final step revealed the model as a whole was significant, F(6, 74) = 17.12, p < 

.001, explaining a total of 60% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .75, p < .001). 

 

Conscientiousness The final step revealed the model as a whole was significant, F(6, 73) = 16.43, p < 

.001, explaining a total of 60% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .75, p < .001). 

 

Extraversion. The final step revealed the model as a whole was significant, F(6, 72) = 22.21, p < .001, 

explaining a total of 67% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .83, p < .001), although extraversion was marginally significant (β = 

-.24, p = .051). 
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Agreeableness. The final step revealed the model as a whole was significant, F(6, 72) = 17.13, p < .001, 

explaining a total of 61% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .75, p < .001). 

 

Negative Emotionality. The final step revealed the model as a whole was significant, F(6, 72) = 18.93, 

p < .001, explaining a total of 63% of the variance of pain tolerance. Baseline pain tolerance was the 

only significant predictor variable (β = .78, p < .001). 

 

BIS. The final step revealed the model as a whole was significant, F(6, 73) = 18.27, P < .001, explaining 

a total of 62% of the variance of pain tolerance. Baseline pain tolerance was the only significant 

predictor variable (β = .76, p < .001). 

 

BAS Drive. The final step revealed the model as a whole was significant, F(6, 72) = 18.63, p <.001, 

explaining a total of 63% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .76, p < .001). 

 

BAS Reward Responsiveness. The final step revealed the model as a whole was significant, F(6, 72) = 

15.75, p < .001, explaining a total of 59% of the variance of pain tolerance. Baseline pain tolerance 

was the only significant predictor variable (β = .73, p < .001). 

 

BAS Fun seeking. The final step revealed the model as a whole was significant, F(6, 73) = 17.59, p < 

.001, explaining a total of 61% of the variance of pain tolerance. Baseline pain tolerance was the only 

significant predictor variable (β = .77, p < .001). 

 

Fear of Pain. The final step revealed the model as a whole was significant, F(6, 67) = 20.25, p < .001, 

explaining a total of 67% of the variance of pain tolerance. Significant predictors of post-treatment 

pain tolerance were baseline pain tolerance (β = .77, p < .001) and fear of pain β = .39, p = .002). 
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Fear of Severe Pain. The final step revealed the model as a whole was significant, F(6, 71) = 17.47, p < 

.001, explaining a total of 62% of the variance of pain tolerance. Baseline pain tolerance (β = .77, p < 

.001) and the NT dummy code (β = -.19, p = .044) were significant predictors of fear of severe pain. 

 

Fear of Medical Pain. The final step revealed the model as a whole was significant, F(6, 74) = 18.99, p 

< .001, explaining a total of 63% of the variance of pain tolerance. Baseline pain tolerance (β = .79, p 

< .001) and fear of medical pain (β = .28, p = .045) were significant predictors of post-treatment pain 

tolerance. 

 

Fear of Minor Pain. The final step revealed the model as a whole was significant, F(6, 70) = 22.22, p < 

.001, explaining a total of 68% of the variance of pain tolerance. Significant predictors of post-

treatment pain tolerance were baseline pain tolerance (β = .76, p < .001), fear of minor pain (β = .38, 

p = .001) and the fear of minor pain X DP interaction (with reference to the OLP group; β = -.21, p = 

.032). See Table 2.  

 

To further investigate the interaction highlighted in this regression, simple slopes were plotted for the 

relationship between experimental condition and post-treatment pain tolerance for high levels of fear 

of minor pain (1SD above the mean), medium levels (the mean) and low levels of fear of minor pain 

(1SD below the mean) using ModGraph 3.0 (Jose, 2013). Simple slopes revealed that fear of minor 

pain is positively associated with post-treatment pain tolerance within the OLP group, however, fear 

of minor pain does not appear to moderate the effectiveness of DP responding. Therefore, it can be 

suggested that those who score higher on fear of minor pain experience an enhanced level of placebo 

analgesia within the OLP group. See Figure 3. 
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Table 2. Table showing summary of multiple regression, with post-treatment pain tolerance as the 

dependent variable whereby the fear of minor pain X DP interaction is significant, with reference to 

the OLP group.  

Note: * p < .05, ** p < .01, *** p < .001 

 

 

Figure 3. Graph showing simple slopes for the relationship between experimental condition and 

post-treatment pain tolerance, moderated by fear of minor pain.  

 

  
R R² 

 R² 
change 

B SE β t 

Model 1 .76 .57***           

Baseline pain tolerance    1.20 0.13 .76*** 9.59 

 
       

Model 2 .81 .65** .08**     

Baseline pain tolerance    1.24 .12 .78*** 10.53 

Fear of minor pain (FOminP)    1.61 .47 .26** 3.41 

NT dummy code    -7.17 7.29 -.08 -.99 

DP dummy code    -1.38 7.18 -.02 -.19 

 
       

Model 3 .82 .68 .03     

Baseline pain tolerance    1.20 .12 .76*** 10.28 

FOminP    2.38 .66 .38** 3.62 

NT dummy code    -5.68 7.29 -.07 -.78 

DP dummy code    .57 7.06 .01 .08 
FOminP X NT interaction (OLP 
group as reference) 

   -.13 1.28 -.01 -.10 

FOminP X DP interaction (OLP 
group as reference) 

      -2.30 1.05 -.21* -2.19 
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3.5. Association between personality-related variables and subjective pain intensity, comparing the NT 

and DP groups to the OLP group.  

Optimism. The final step revealed the model as a whole was significant, F(6, 73) = 36.65, p < .001, 

explaining a total of 77% of the variance of pain intensity. The only significant predictors within the 

overall model were the NT dummy code (β = .16, p = .022) and baseline pain intensity (β = .80, p < 

.001). 

 

Open-Mindedness. The final step revealed the model as a whole was significant, F(6, 74) = 32.26, p < 

.001, explaining a total of 76% of the variance of pain intensity. The only significant predictors of post-

treatment pain intensity were the NT dummy code (β = .15, p = .031) and baseline pain intensity (β = 

.82, p < .001). 

 

Conscientiousness. The final step revealed the model as a whole was significant, F(6, 73) = 36.48, p < 

.001, explaining a total of 77% of the variance of pain intensity. Baseline pain intensity was the only 

significant predictor within the overall model (β = .81, p < .001). 

 

Extraversion. The final step revealed the model as a whole was significant, F(6, 72) = 31.56, p < .001, 

explaining a total of 74% of the variance of pain intensity. The only significant predictors of post-

treatment pain intensity were baseline pain intensity (β = .79, p < .001) and the NT dummy code (β = 

.18, p = .020). 

 

Agreeableness. The final step revealed the model as a whole was significant, F(6, 72) = 39.91, p < .001, 

explaining a total of 78% of the variance of pain intensity. There were several significant predictors of 

post-treatment pain intensity; baseline pain intensity (β = .82, p < .001), agreeableness X DP 

interaction (with the OLP group as the reference; β = .25, p = .007), the NT dummy code (β = .18, p = 

.008) and agreeableness (β = -.24, p = .031). See Table 3. 

 

Given there was a significant interaction identified in this analysis, additional analysis was conducted. 

Simple slopes were plotted for the relationship between experimental condition (OLP and DP) and 

post-treatment pain intensity for high levels of agreeableness (1SD above the mean), medium levels 
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(the mean) and low levels of agreeableness (1SD below the mean) using ModGraph 3.0 (Jose, 2013). 

Simple slopes revealed post-treatment pain intensity was positively associated with agreeableness 

within the DP group, thus, given lower intensity scores represent placebo analgesia, those who scored 

lower on agreeableness were more likely to experience placebo analgesia. However, there was a 

negative association between post-treatment pain intensity and agreeableness for those in the OLP 

group, suggesting those who score higher on agreeableness are more likely to respond to open-label 

placebos when reducing pain intensity. See Figure 4. 

 

 

 

Table 3. Table showing summary of multiple regression, with post-treatment pain intensity as the 

dependent variable whereby the agreeableness X DP interaction is significant, with reference to the 

OLP group.  

Note: * p < .05, ** p < .01, *** p < .001  

  
R R² 

 R² 
change 

B SE β t 

Model 1 .85 .72***           

Baseline pain intensity    .91 .07 .85*** 13.44 

 
       

Model 2 .87 .76* .04*     

Baseline pain intensity    .87 .07 .82*** 13.08 

Agreeableness    -.10 .21 -.03 -.45 

NT dummy code    8.32 3.21 .18* 2.60 

DP dummy code    -1.89 3.20 -.04 -.59 

 
       

Model 3 .89 .78* .03*     

Baseline pain intensity    .88 .07 .82*** 13.60 

Agreeableness    -.88 .40 -.24* -2.21 

NT dummy code    8.44 3.08 .18** 2.74 

DP dummy code    -1.82 3.07 -.04 -.59 

Agreeableness X NT interaction 
(OLP group as reference) 

   .65 .54 .11 1.22 

Agreeableness X DP interaction 
(OLP group as reference) 

      1.42 .52 .25** 2.76 
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Figure 4. Graph showing the simple slopes for the relationship between experimental condition and 

post-treatment pain intensity, moderated by agreeableness.  

 

 

Negative Emotionality. The final step revealed the model as a whole was significant, F(6, 72) = 36.04, 

p < .001, explaining a total of 77% of the variance of pain intensity. The significant predictors within 

the overall model were baseline pain intensity (β =.82, p < .001) and the NT dummy coded variable (β 

= .15, p = .035). 

 

BIS. The final step revealed the model as a whole was significant, F(6, 73) = 33.86, p < .001, explaining 

a total of 75% of the variance of pain intensity. The only significant predictor of post-treatment pain 

intensity within the overall model was baseline pain intensity (β = .81, p < .001). 

 

BAS Drive. The final step revealed the model as a whole was significant, F(6, 72) = 32.85, p < .001, 

explaining a total of 75% of the variance of pain intensity. The significant predictors within the overall 

model were baseline pain intensity (β = .82, p < .001) and the NT dummy code (β = .16, p = .030). 
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BAS Reward Responsiveness. The final step revealed the model as a whole was significant, F(6, 72) = 

35.90, p < .001, explaining a total of 77% of the variance of pain intensity. Within the overall model 

the significant predictors were baseline pain intensity (β = .82, p < .001) and the NT dummy code (β 

=.14, p = .046). 

 

BAS Fun Seeking. The final step revealed the model as a whole was significant, F(6, 73) = 35.43, p < 

.001, explaining a total of 76% of the variance of pain intensity. The significant predictors within the 

overall model were baseline pain intensity (β = 81, p < .001) and the NT dummy code (β = .15, p = 

.038). 

 

Fear of Pain. The final step revealed the model as a whole was significant, F(6, 67) = 32.39, P < .001, 

explaining a total of 76% of the variance of pain intensity. The only significant predictors within the 

overall model were baseline pain intensity (β = .81, p < .001) and the NT dummy code (β =.17, p = 

.023). 

 

Fear of Severe Pain. The final step revealed the model as a whole was significant, F(6, 71) = 33.09, p < 

.001, explaining a total of 75% of the variance of pain intensity. The only significant predictors within 

the overall model were baseline pain intensity (β = .83, p < .001) and the NT dummy code (β =.18, p = 

.018). 

 

Fear of Minor Pain. The final step revealed the model as a whole was significant, F(6, 70) = 37.90,  P < 

.001, explaining a total of 78% of the variance of pain intensity. The only significant predictor within 

the overall model was baseline pain intensity (β =.84, p < .001). 

 

Fear of Medical Pain. The final step revealed the model as a whole was significant, F(6, 74) = 37.59, p 

< .001, explaining a total of 77% of the variance of pain intensity. Significant predictors included 

baseline pain intensity (β = .81, p < .001), NT dummy coded variable (β = .15, p = .028), and fear of 

medical pain X DP interaction, with the OLP group as the reference, was also significant (β = -.19, p = 

.039). See Table 4.  
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Given there was a significant interaction within the overall model, additional analysis was conducted 

to understand the interaction further. Simple slopes were plotted for the relationship between 

experimental condition (OLP and DP) and post-treatment pain intensity for high levels of fear of 

medical pain (1SD above the mean), medium levels (the mean) and low levels of fear of medical pain 

(1SD below the mean) using ModGraph 3.0 (Jose, 2013). Simple slopes revealed that there was a 

positive association between post-treatment pain intensity and fear of medical pain for those in the 

OLP group, with lower levels of fear of medical pain predicting placebo analgesia. However, there was 

a negative association between post-treatment pain intensity and fear of medical pain for those in the 

DP group, with higher levels of fear of medical pain predicting placebo analgesia. See Figure 5.  

 

 

Table 4. Table showing summary of multiple regression, with post-treatment pain intensity as the 

dependent variable whereby the interaction between fear of medical pain X DP is significant, with 

reference to the OLP group.  

Note: * p < .05, ** p < .01, *** p < .001 

  
R R² 

 R² 
change 

B SE β t 

Model 1 .85 .72***           

Baseline pain intensity    .91 .07 .85*** 13.63 

 
       

Model 2 .87 .75* .04*     

Baseline pain intensity    .88 .07 .82*** 12.96 

Fear of medical pain (FOmedP)    -.09 .15 -.04 -.58 

NT dummy code    7.57 3.16 .17* 2.40 

DP dummy code    -1.59 3.25 -.04 -.49 

 
       

Model 3 .88 .77 .02     

Baseline pain intensity    .86 .07 .81*** 12.54 

FOmedP    .38 .28 .15 1.37 

NT dummy code    7.01 3.12 .15* 2.26 

DP dummy code    -2.07 3.20 -.05 -.65 

FOmedP X NT interaction (OLP group as 
reference) 

   -.51 .37 -.12 -1.37 

FOmedP X DP interaction (OLP group as 
reference) 

      -.79 .37 -.19* -2.10 
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Figure 5. Graph showing the simple slopes for the relationship between experimental condition and 

post-treatment pain intensity, moderated by fear of medical pain.  
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4. Discussion 

This study addressed the lack of research comparing OLP and DP effectiveness, and whether 

personality-related variables influence OLP responding. Analysis of the role of OLPs and DPs on pain 

intensity revealed that the two placebo groups experienced significantly less pain intensity after 

receiving a placebo, compared to those who received no treatment. Furthermore, there were no 

significant differences between the OLP and DP groups within pain intensity ratings, demonstrating 

placebos with and without deception to be equally as effective within this study. Within pain tolerance 

times, however, there were no differences between groups after receiving a placebo. In other words, 

placebo analgesia was only observed in subjective pain intensity ratings, with neither OLPs or DPs 

increasing objective pain tolerance. Finally, in our exploratory analyses of personality variables, we 

found that agreeableness, fear of minor pain and fear of medical pain moderated the effectiveness of 

OLP analgesia relative to DP analgesia.  

 

4.1. Summary of exploratory findings 

Exploratory analysis investigated whether personality-related variables predicted the effectiveness of 

OLP analgesia, compared to those in the DP and NT groups. Firstly, analysis of objective pain tolerance 

revealed that higher levels of fear of minor pain may predict placebo analgesia within the OLP group, 

but not in the DP group. For subjective pain intensity, it can be suggested that agreeableness and fear 

of medical pain may also influence placebo analgesia for the OLP and the DP groups. There was a 

positive association between agreeableness and pain intensity within the DP group, suggesting that 

those who scored lower on agreeableness were more likely to experience subjective pain relief. 

However, there was a negative association between agreeableness and pain intensity within the OLP 

group, with higher agreeableness scores suggesting enhanced placebo analgesia. Finally, fear of 

medical pain may also moderate the effectiveness of an OLP and DP for placebo analgesia within 

subjective pain intensity. There was a positive association between pain intensity and fear of medical 

pain within the OLP group, with lower fear of medical pain scores suggesting enhanced placebo 

analgesia. In contrast, there was a negative association between pain intensity and fear of medical 

pain within the DP group, with higher scores suggesting increased placebo effectiveness.  
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Analysis revealed that the following personality-related variables did not predict placebo analgesia for 

objective pain tolerance or subjective pain intensity; extraversion, open-mindedness, negative 

emotionality, conscientiousness, optimism, BIS, BAS drive, BAS reward responsiveness, BAS fun-

seeking, fear of pain (overall score), and fear of severe pain.   

 

4.2. Open-label placebos 

Open-label placebos have been found to be effective in many cases with various medical conditions 

(Carvalho et al. 2016; Hoenemeyer et al. 2018; Kam-Hansen et al. 2014; Kaptchuk et al. 2010; Kelley 

et al. 2012; Sandler and Bodfish 2008; Schaefer et al. 2016, 2018; Zhou et al. 2019) and with healthy 

participants (El Brihi et al. 2019; Locher et al. 2017; Meeuwis et al. 2018). However, there is only a 

small amount of literature comparing an OLP with a DP (Barnes et al. 2019; Locher et al. 2017). This 

current study replicated the findings of Locher et al. (2017), finding that a DP and OLP with a rationale 

are equally as effective when decreasing pain intensity. This suggests that deception may not be 

necessary within placebo analgesia, as this study and Locher et al. (2017) have found placebos given 

openly are equally as effective as placebos given deceptively when reducing subjective outcomes. 

Furthermore, Locher et al. (2019) and Mathur et al. (2018) highlighted no OLP effects with objective 

measures which is also consistent within this research, finding no placebo effects with objective pain 

tolerance. This suggests OLP effects may be limited to subjective outcomes, also a consistent finding 

within DP literature, with deceptive placebos often only influencing subjective outcomes (Breidert and 

Hofbauer 2009; Hróbjartsson and Gøtzsche 2001; Kaptchuk and Miller 2015).  

 

4.3. Expectancy and conditioning theories 

With expectancy and conditioning being identified as the key theories explaining the placebo effect 

(Stewart-Williams and Podd 2004), it is possible to suggest that expectancy more suitably provides an 

explanation for the OLP and DP analgesia highlighted in this research. It is possible that participants’ 

expectations of pain relief were raised in the OLP and DP group by a rationale being provided before 

administering the placebo. Participants in the OLP group were informed that although they were 

administering a placebo, they may still experience pain relief based on previous research. Participants 

were also informed that having a positive attitude may increase its effectiveness. This rationale, 

therefore, attempted to raise the expectation of pain relief, even when participants understood the 

placebo was inactive. The DP group were also given a rationale to increase expectation of pain relief, 

informing them that they were being given a painkiller which contained Lidocaine which has been 
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proven to be effective in studies worldwide. This suggests that given those in the OLP and DP groups 

were provided with statements to increase expectation of pain relief after receiving a placebo, this 

may have led to participants having an expectation of pain relief, consequently leading to the 

reduction in pain experienced by those in the OLP and DP groups, compared to the NT group. 

Furthermore, Locher et al. (2017) found an OLP without a rationale, was not as effective as a placebo 

with a rationale. Given expectancy was not measured in this research, it would be useful to include a 

measurement of expectancy in any replication of this study. Conditioning, however, is a very unlikely 

theory to explain the findings in this study. For individuals to have a conditioned response of placebo 

analgesia obtained through the use of a nasal painkiller, it would rely on participants having repeatedly 

used a nasal painkiller. Thus, it is unlikely that all participants who experienced a placebo effect had 

used a nasal painkiller.  

 

4.4. Open-label placebo analgesia and personality  

Various studies have suggested personality traits predict DP responding (Darragh et al. 2014; Geers et 

al. 2010; Lyby et al. 2010; Peciña et al. 2013; Vachon-Presseau et al. 2018), however, only one study 

to date has researched the influence of personality on OLP responding (Locher et al. 2019). It was 

found that optimism, openness to experience, locus of control, and positive attitudes towards 

alternative and complementary medicine did not influence OLP responding (Locher et al. 2019). 

Although this was the case, many other personality-related variables which have been associated with 

DP responding were not investigated by Locher et al. (2019). Therefore, in this study, exploratory 

analyses was conducted with several personality-related variables to investigate whether personality 

predicts OLP responding, compared to DP responding and a control group. In this study, 

agreeableness, fear of minor pain, and fear of medical pain were the only personality-related variables 

to influence OLP responding, interestingly, all in a differing way to DP responding. Given these three 

personality-related variables have never been measured in OLP research to our knowledge, this 

current study is both the first study to measure these variables and find that they appear to influence 

OLP responding.  

 

4.4.1. Agreeableness 

With lower pain intensity representing greater levels of placebo analgesia, an OLP was more 

likely to be effective if a participant scored higher on agreeableness, however, those who 

received a DP were more likely to experience pain relief if they scored lower on agreeableness. 



 

40 
 

Previously, agreeableness has been suggested to be a positive predictor within placebo 

analgesia (Peciña et al. 2013), explaining 14% of variance in the percentage change in placebo 

responsiveness. Although this study has also found a relationship between DP analgesia and 

agreeableness, it appears to be in a contradictory direction to Peciña et al. (2013) as it was 

found that agreeableness was negatively associated with placebo analgesia within this study. 

This suggests that agreeableness is likely to play some role within placebo analgesia, however, 

future research should attempt to understand this inconsistency.  

 

When seeking an explanation for why increased agreeableness scores predict greater levels 

of OLP analgesia for subjective pain intensity, it has been suggested that those who score 

higher on agreeableness are more trusting (Maltby et al., 2010). This could suggest that those 

who are more trusting are more likely to experience placebo analgesia from an OLP. As 

participants knew they administered an inactive placebo, they may have been more trusting 

that it will be effective, particularly because of the expectation of pain relief raised before 

administering it. On the other hand, those who scored lower on agreeableness may be more 

unlikely to experience OLP analgesia as those who score lower are more likely to be suspicious 

and sceptical (Maltby et al., 2010). Thus, those who are suspicious and sceptical may be less 

likely to experience pain relief from an OLP. Furthermore, it has also been suggested that 

those who score higher on agreeableness are more likely to respond to treatment (Quilty et 

al. 2008). A further possible explanation for why those who scored higher on agreeableness 

are more likely to experience pain relief after receiving an OLP may be because of an 

interaction between dispositional and situational factors (Jakšić et al. 2013). For example, 

Kelley et al. (2009) found that participants who scored higher on agreeableness responded 

more effectively to a placebo with a warm and empathetic practitioner. This suggests that the 

characteristics of the researcher within this study may have interacted with agreeableness to 

increase the likelihood of the OLP group responding to the placebo. This, however, is 

speculative and would require further investigation. The relationship between agreeableness 

and DP responding was in the opposing direction to the OLP group, contradicting previous 

research (Kelley et al. 2009; Peciña et al. 2013). For this reason, it appears challenging to 

propose a reason for this finding. However, it is important to consider that this finding may 

only be present in this sample. Therefore, it is suggested that this study is replicated to ensure 

the findings highlighted are also replicated and these results are generalisable.  
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4.4.2. Fear of medical pain 

Fear of medical pain was also highlighted to be an important personality-related variable 

predicting OLP and DP responding in opposing ways. Those who received an OLP were more 

likely to experience placebo analgesia if they scored lower on fear of medical pain, however, 

those who received a DP were more likely to experience placebo analgesia if they scored 

higher on fear of medical pain, with lower subjective pain intensity scores representing a 

greater level of placebo analgesia. Previous research investigating the role of fear of pain and 

placebo analgesia highlighted that fear of pain was negatively associated with placebo 

analgesia, with higher scoring individuals more unlikely to respond to a placebo (Lyby et al., 

2012, 2010, 2011). Within this current study, the relationship between placebo analgesia and 

fear of medical pain within the OLP group was consistent with the findings of Lyby et al. (2010). 

However, for those in the DP group, this finding is inconsistent, with greater levels of fear 

predicting an increased likelihood of experiencing placebo analgesia.  

 

It has previously been found that there is a positive relationship between fear of medical pain 

and stress, suggesting those who fear medical pain more are more likely to feel stress (Lyby 

et al. 2010). This suggests, measuring stress within future studies of this nature could be useful 

to understand this. On the other hand, when proposing an explanation for the inverse 

relationship between fear of medical pain and placebo analgesia within the DP group, it 

appears challenging given it is contradictory to previous research and theories. It may, 

however, be the case that those in the DP group were less stressed, with recruitment for the 

DP group taking place at a different time, as all participants were students and different time 

periods may be more stressful; for example, when completing course work for deadlines. 

 

Given that the relationship between DP responding and agreeableness was also contradictory 

to previous findings, this could suggest that the results found with the DP group may not be 

generalisable to the general healthy population. On the other hand, if this is sample is 

representative of the general population, the differing direction in which agreeableness and 

fear of medical pain predicts OLP and DP responding could prove to be a very useful tool to 

use when matching individuals to treatments. Despite these findings, however, future effort 

should be focussed on confirming whether these findings are consistent, and if so, finding 
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explanations for the inverse relationship between fear of medical pain and OLP and DP 

responding.  

 

4.4.3. Fear of minor pain 

Finally, with regards to fear of minor pain, OLP analgesia was positively associated with fear 

of minor pain, however, fear of minor pain appeared to have no influence on DP responding. 

For the DP group, this finding is consistent with previous literature, with fear of minor pain 

failing to predict placebo analgesia (Lyby et al. 2010). On the other hand, OLP analgesia was 

predicted by fear of minor pain, suggesting it may influence OLP responding but not DP 

responding; thus, the role of personality may differ between different methods of placebo 

administration. Given this was the first study to investigate the role of fear of minor pain 

within OLP responding, it is important for this finding to be re-examined in future research to 

ensure this was a reliable finding. 

 

4.4.4. The conflicting role of fear of pain within placebo analgesia 

Although understanding the role of personality within OLP and DP analgesia may provide the 

benefit of matching a more appropriate treatment to an individual based on their personality, 

the role of fear of pain may provide some confusion within this process. With regards to 

subjective pain intensity, lower fear of medical pain indicated an increase in placebo analgesia, 

however, an increase in fear of minor pain increases the likelihood of placebo responding for 

objective pain tolerance. With subscales of the FPQ-III being negatively and positively 

associated with OLP responding, it demonstrates there may be some confusion, given it may 

be the case that participants who score higher on one subscale are more likely to score higher 

on another subscale. For example, there was a significant moderate positive correlation 

between fear of medical pain and fear of minor pain within this study, with another study also 

highlighting positive moderate correlations between fear of pain subscales (Mittinty et al. 

2018), suggesting they are somewhat related. To further explain this, if an individual scored 

higher on fear of minor pain, it may be possible that they are more likely to score higher on 

fear of medical pain. This suggests that, if the FPQ-III was used as a treatment matching 

method for choosing the most suitable placebo route, the FPQ-III could present problems. If 

an individual scores higher on fear of minor pain, they may be more likely to experience an 

enhanced pain tolerance, however, they are likely to also score higher on fear of medical pain, 
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suggesting they are also more likely to experience a higher pain intensity. This suggests there 

may be some conflict with using the FPQ-III to treatment match as it is likely that, whilst 

enabling an individual to tolerate pain for a longer period of time, they will feel more pain 

whilst doing so. It is, however, important to consider that this finding may only be in this 

sample and should be investigated further in the future. 

 

To address this conflict, firstly, it is vital to consider that one finding is for pain intensity and 

the other is for pain tolerance. This suggests different subscales of the FPQ-III influence pain 

intensity and pain tolerance in different ways. Importantly, pain tolerance and pain intensity 

are not independent measurements within this study, with it being possible that the longer 

an individual tolerates pain for, the more pain they may experience. However, within this 

study pain tolerance and pain intensity were not significantly correlated; thus, suggesting they 

may be measuring two unrelated outcomes. This suggests that, if pain tolerance and pain 

intensity are unrelated, it may be possible for personality-related variables to influence the 

two outcomes in differing ways. Previous research has also found that headache sufferers 

experienced a higher level of fear of severe pain and medical pain, although experienced a 

lower level of fear of minor pain (Hursey and Jacks 1992). This, therefore, suggests that fear 

of minor pain may influence pain in an opposing direction to fear of medical and severe pain, 

leading to a potential explanation for why placebo analgesia within the OLP group is 

influenced in an opposing direction to fear of minor and medical pain.  

 

4.5. Strengths and Limitations 

This study confirmed the consistent finding that open-label placebos are effective and added to the 

understudied area of open-label placebos and the influence of personality. This was the second known 

study to investigate the role of personality within OLP responding and the first known study to look at 

many personality-related variables in relation to whether they predict OLP responding. This is an 

important strength as it highlighted original findings which can lead to useful implications. This study 

also compared the effectiveness of an OLP to a DP, a comparison made only a small number of times 

(Barnes et al. 2019; Locher et al. 2017). Given there are inconsistencies within the literature with 

regards to the effectiveness of an OLP compared with a DP, it is important that additional research 

was carried out, attempting to clarify any inconsistencies. With deceptive placebos often being viewed 

as unethical, comparing an OLP and a DP is a very useful way of understanding the relevance of 
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deception within placebo analgesia; thus, understanding whether it is possible to reduce the ethical 

issues whilst using placebos. 

 

This study also utilised a novel method of placebo and pain induction within OLP research. The most 

popular placebo within OLP research appears to be placebo pills (Carvalho et al. 2016; Kaptchuk et al. 

2010; Kelley et al. 2012; Sandler and Bodfish 2008; Schaefer et al. 2016), with a placebo cream also 

being used within a small number of studies (Locher et al. 2017, 2019). However, to our knowledge, 

an inactive nasal spray has never been used as a placebo within OLP research. This is an important 

strength within this study as it has highlighted two important factors. Firstly, the OLP is effective, even 

when the placebo is in a variety of different forms and secondly, this suggests that if open-label 

placebos do arise within clinical environments, those prescribing the treatment have a range of 

placebo methods they can choose. With regards to the unique pain induction method within this 

research, this study is the only known OLP study to use the CPT to induce pain. Other similar research 

favoured heat pain induction (Locher et al., 2017). With this study using a unique pain induction 

method and placebo form within the OLP literature, it highlights that open-label placebos are effective 

for a new type of pain and effective when given using an alternative method to what previous research 

has shown. Thus, this demonstrates a novel type of pain open-label placebos are effective for relieving 

and an additional placebo form which may be useful to healthcare providers. 

 

A further strength of this study is that it was conducted in a controlled environment with healthy 

participants. OLP literature predominantly has focussed on clinical populations which, although this is 

useful, it is also important to conduct research in a controlled manner to control for many variables 

which cannot be controlled whilst using a clinical sample. For example, when using a clinical sample 

all participants are likely to have experienced a medical condition for differing periods of time and it 

is not possible to confirm that all participants experience the same symptoms to the same extent. 

Therefore, by exposing participants to the CPT at three degrees Celsius within this study, this removed 

any uncertainty with regards to whether all participants experience the same painful stimuli. However, 

research has suggested that placebo effects are more powerful within a clinical sample (Forsberg et 

al. 2017), suggesting this study may not be generalisable to a clinical sample as patients may benefit 

from even greater placebo analgesia than what was demonstrated within this study. 
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A limitation within this research may come from the understanding that all participants were 

psychology students. As psychology students have a pre-existing background within psychology and 

are likely to be aware of the placebo effect and, particularly for those in the DP condition, they may 

have been sceptical if they were receiving a real painkiller and considered that they may have received 

a placebo. Therefore, the inclusion of psychology students, as opposed to non-psychology students, 

may have meant participants were more sceptical about the true nature of the placebo.  

 

A further limitation within this study was that the sample size was reasonably small, given several 

participants were excluded for reaching, or being close to, the ceiling CPT time of 180 seconds. This 

may have resulted in statistical tests being underpowered. Furthermore, as with many pieces of 

research, there was an age bias with over 90% of participants used within data analysis being between 

18 and 25 years old, raising potential questions as to whether findings can be generalised to those of 

all ages. A further sample bias may be that only participants who were willing to experience pain 

participated in this study. As participants voluntarily signed up for this study, all recruitment materials 

informed participants that the study will involve a painful stimulus which may have led those who are 

particularly worried about experiencing pain to not participate. Thus, this suggests that this study does 

not represent those who are particularly worried about experiencing pain or those who are more 

sensitive to pain. In other words, it is possible to suggest that this study is only representative of those 

who are willing to experience pain within research. Finally, it is important to consider the role of 

investigator bias within this study as the researcher was aware which group each participant was in, 

meaning he may have portrayed unconscious cues to influence participants. However, researcher-

participant interaction was minimal with most instructions provided via computer.  

 

A further consideration which must be taken into account within this research is the large quantity of 

analyses and, therefore,  the increased risk of observing a Type 1 error (Ruxton & Beauchamp, 2008; 

Coolican, 2009). Firstly, regarding the ANCOVAs carried out, planned contrasts were agreed upon 

before analysis, opposed to post-hoc testing as this reduces the risk of making Type 1 errors (Locher 

et al. 2017; Ruxton & Beauchamp 2008). In addition, the steps within the multiple regressions and the 

reference group were pre-defined before the regression analyses took place; therefore, attempting 

to reduce the risk of a Type 1 error by only carrying out analyses which were of importance within the 

scope of this study. Furthermore, Coolican (2009) stated that the 1 in 20 likelihood of making a Type 

1 error is mostly relevant where data is selected at random. Whereas, where there is a theoretical 

grounding or previous research supporting the findings, the risk of making a Type 1 error is reduced. 
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For example, this study found no placebo effects for pain tolerance, however, found significant 

placebo effects for the OLP and DP for pain intensity ratings, following the very same findings of 

previous research (Locher et al. 2017). Thus, this suggests that, for two similar studies to find similar 

results, the risk of a Type 1 error being observed within these findings is relatively low.  

 

Regarding the regression analyses investigating the role of personality-related variables, the risk of a 

observing a Type 1 error is arguably higher than within the ANCOVAs. The suggested reason for this is 

the far greater number of statistical tests, and the limited theoretical understanding and research 

investigating the role of personality on OLP responding. For this reason, the analyses surrounding 

personality-related variables have been titled exploratory and thus findings are, therefore, preliminary 

and should be treated with caution.  

 

A suggestion for controlling the likelihood of observing a Type 1 error is to lower the P value, perhaps 

to 0.01 (Coolican, 2009). To explain this in terms of the findings regarding personality, the only 

interaction which would continue to be statistically significant, accepting the P value at 0.01, is 

between the OLP and DP’s pain intensity ratings, whilst being moderated by agreeableness. However, 

given these analyses are exploratory and these findings are preliminary, the P value was maintained 

at 0.05. Should a more cautious approach have been taken, accepting the P value at 0.01, it may have 

been possible for this preliminary research to miss an important finding and, thus, create a Type 2 

error. For this reason, the advice is as follows; this is the first study to find the relationship between 

OLP analgesia and personality-related variables, therefore, it is not yet known how generalisable these 

findings are. Although these findings should be treated with caution, they should, however, be used 

as guidance for future research attempting to replicate the findings of this study.  

 

4.6. Implications 

Open-label placebos have only been compared to deceptive placebos in a small number of studies. 

However, when they were compared within this study and Locher et al. (2017), it was found that open-

label placebos and deceptive placebos are equally as effective as each other within placebo analgesia, 

with the belief a placebo was a real painkiller failing to add any further effectiveness. In addition, this 

study and Locher et al. (2017) only found placebo effects with subjective measurements of pain. 

Research is beginning to suggest that deception may not be necessary within placebo analgesia as 

receiving a placebo openly creates the same effect as if it was given under the belief that it was a 
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genuine painkiller. Thus, this study has further added to the literature suggesting that it may be 

possible to use placebos in an ethical way. By using placebos in an ethical way, it may be possible to 

use them more often, particularly with a clinical sample. This could, therefore, mean that an ethical 

placebo could be prescribed and trialled with an individual rather than a genuine drug or painkiller 

which could potentially save health care providers money.  

 

Given three personality-related variables (agreeableness, fear of minor pain, and fear of medical pain) 

moderated OLP and DP analgesia in opposing ways, a positive implication which can be taken from 

this research is the potential to suggest personality testing to discover whether a placebo given openly 

or deceptively may be more suitable for an individual. With high scores of agreeableness decreasing 

placebo analgesia within the DP group, but high scores predicting placebo analgesia within the OLP 

group, measuring agreeableness before deciding whether an OLP or DP may be useful. Therefore, if 

an individual scored highly on agreeableness, it would be possible to suggest an OLP may be more 

effective; however, if an individual scored lower on agreeableness, they may be more suited to 

receiving a placebo deceptively. This concept can also be applied to fear of medical pain, fear of minor 

pain, and any other personality traits found to predict OLP and DP responding differently in future 

research. 

 

4.7. Suggestions for future research 

Firstly, although this study and Locher et al. (2017) demonstrated that the OLP only produces placebo 

analgesia for subjective ratings of pain and that the OLP and DP are equally as effective as each other, 

it is important to reproduce these studies and confirm that these findings are reliable. This is 

particularly important as there continues to be a relatively small number of studies comparing the 

effectiveness of the OLP and DP. Furthermore, the known studies which have compared the 

effectiveness of the OLP and DP have used healthy participants. It is important to compare placebos 

given openly and deceptively within a clinical sample with patients as research does suggest placebo 

effects are greater within clinical samples (Forsberg et al. 2017). It also appears that OLP and DP 

responding are only effective within placebo analgesia, however, not with nausea (Barnes et al. 2019). 

It is important to confirm whether OLP and DP effectiveness is only similar within placebo analgesia 

or whether an OLP and a DP share similar effectiveness within other medical conditions.  

 



 

48 
 

There is also a need for more research highlighting whether agreeableness, fear of medical pain, and 

fear of minor pain moderate OLP analgesia and to examine whether these findings are specific to this 

sample or can be generalised to the greater population. Given research investigating the role of 

personality within OLP effectiveness is scarce, it is also suggested that more research is carried out 

with the personality-related variables in this study, to re-examine whether any important findings 

were missed and, furthermore, whether there are any personality-related variables which were not 

measured in this study which may also predict the likelihood of responding positively to an OLP. For 

example, novelty-seeking (Schweinhardt et al. 2009), social desirability (Gelfand, Gelfand, & Rardin, 

1965), ego-resiliency (Peciña et al., 2013), and empathy (Darragh et al. 2014) have also been shown 

to influence DP responding and, therefore, may also have some influence on OLP responding. 

 

A further direction for suggested future research is to understand which type of placebos are most 

effective within the OLP. Many OLP studies have used placebo pills, with placebo creams and placebo 

nasal sprays also being shown to be effective to reduce pain or symptoms, even when the true nature 

of the placebo was known. However, to date, no research has directly compared whether different 

types of placebos are equally as effective as each other, or whether particular placebo types are more 

effective when reducing symptoms with the OLP.  

 

Finally, given previous research on placebos has demonstrated that placebo effectiveness may be 

determined by the social context such as the competence and warmth of the physician (Howe et al. 

2017), research should investigate whether the social context  influences the effectiveness of an OLP. 

For example, a possible avenue for future research could be to investigate whether the warmth or 

competency of the researcher influences OLP effectiveness or whether a rationale for why open-label 

placebos are effective may be more powerful and believable if given by a seemingly competent 

researcher. Furthermore, other factors could be considered within OLP research to highlight whether 

the social context plays a role in its effectiveness such as where the research is conducted; would a 

doctor’s office or medical environment lead to greater OLP effectiveness than a university laboratory? 

To clarify, it is important to ask questions about whether the social settings and the physician involved 

in prescribing the treatments can influence the effectiveness of the OLP and question the positive 

implications this may have on the usefulness of the OLP with patients.  
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4.8. Conclusion 

This study found that open-label placebos and deceptive placebos were both effective for reducing 

subjective ratings of pain and that open-label placebos and deceptive placebos do not significantly 

differ in effectiveness. This research, along with a growing body of literature, suggests that the 

necessity of deception within placebo analgesia should be questioned as it may be possible to use 

placebos in a more ethical way if given openly.  

 

Furthermore, this was the first known study to investigate the role of many personality-related 

variables in terms of whether they predict OLP analgesia. Agreeableness, fear of medical pain and fear 

of minor pain influenced OLP responding in a differing way to DP responding suggesting a ‘placebo 

responder’ personality may differ for an OLP and a DP. Positive implications include the suggestion of 

using personality testing to evaluate whether an individual is likely to respond to an OLP or a DP. 

However, further research is needed to confirm that personality-related variables do influence OLP 

analgesia and, furthermore, that open-label placebos and deceptive placebos do share equal 

effectiveness. Nevertheless, this research raises the possibility of using placebos openly within clinical 

situations which has the potential of resolving ethical issues of trust between health care providers 

and their patients.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

50 
 

5. References 

 

Bąbel, Przemysław, Elżbieta A. Bajcar, Wacław Adamczyk, Paweł Kicman, Natalia Lisińska, Karolina 
Świder, and Luana Colloca. 2017. ‘Classical Conditioning without Verbal Suggestions Elicits 
Placebo Analgesia and Nocebo Hyperalgesia’. PLoS ONE 12(7). 

von Baeyer, Carl L., Tiina Piira, Christine T. Chambers, Manuela Trapanotto, and Lonnie K. Zeltzer. 
2005. ‘Guidelines for the Cold Pressor Task as an Experimental Pain Stimulus for Use with 
Children’. The Journal of Pain 6(4):218–27. 

Barnes, K., A. Yu, J. Josupeit, and B. Colagiuri. 2019. ‘Deceptive but Not Open Label Placebos 
Attenuate Motion-Induced Nausea’. Journal of Psychosomatic Research 125:109808. 

de Boer, A. G. E. M., J. J. B. van Lanschot, P. F. M. Stalmeier, J. W. van Sandick, J. B. F. Hulscher, J. C. J. 
M. de Haes, and M. A. G. Sprangers. 2004. ‘Is a Single-Item Visual Analogue Scale as Valid, 
Reliable and Responsive as Multi-Item Scales in Measuring Quality of Life?’ Quality of Life 
Research 13(2):311–20. 

Breidert, Matthias, and Karl Hofbauer. 2009. ‘Placebo: Misunderstandings and Prejudices’. Deutsches 
Ärzteblatt International 106(46):751–55. 

Carvalho, Cláudia, Joaquim Machado Caetano, Lidia Cunha, Paula Rebouta, Ted J. Kaptchuk, and 
Irving Kirsch. 2016. ‘Open-Label Placebo Treatment in Chronic Low Back Pain: A Randomized 
Controlled Trial’. Pain 157(12):2766–72. 

Carver, Charles S., this link will open in a new window Link to external site, and Teri L. White. 1994. 
‘Behavioral Inhibition, Behavioral Activation, and Affective Responses to Impending Reward 
and Punishment: The BIS/BAS Scales’. Journal of Personality and Social Psychology 
67(2):319–33. 

Charlesworth, James E. G., Grace Petkovic, John M. Kelley, Monika Hunter, Igho Onakpoya, Nia 
Roberts, Franklin G. Miller, and Jeremy Howick. 2017. ‘Effects of Placebos without Deception 
Compared with No Treatment: A Systematic Review and Meta-Analysis: Charlesworth et Al.’ 
Journal of Evidence-Based Medicine 10(2):97–107. 

Charron, Julie, Pierre Rainville, and Serge Marchand. 2006. ‘Direct Comparison of Placebo Effects on 
Clinical and Experimental Pain’. The Clinical Journal of Pain 22(2):204–11. 

Colloca, Luana, and Jeremy Howick. 2018. ‘Placebos Without Deception: Outcomes, Mechanisms, 
and Ethics’. International Review of Neurobiology 138:219–40. 

Coolican, H. (2009). Research methods and statistics in psychology (5th ed.). London: Hodder 

Education.  

Darragh, Margot, Roger J. Booth, and Nathan S. Consedine. 2014. ‘Investigating the “Placebo 
Personality” Outside the Pain Paradigm’. Journal of Psychosomatic Research 76(5):414–21. 

Darragh, Margot, Roger J. Booth, and Nathan S. Consedine. 2015. ‘Who Responds to Placebos? 
Considering the “Placebo Personality” via a Transactional Model’. Psychology, Health & 
Medicine 20(3):287–95. 



 

51 
 

DeYoung, Colin G., Lena C. Quilty, and Jordan B. Peterson. 2007. ‘Between Facets and Domains: 10 
Aspects of the Big Five.’ Journal of Personality and Social Psychology 93(5):880–96. 

El Brihi, Jason, Rob Horne, and Kate Faasse. 2019. ‘Prescribing Placebos: An Experimental 
Examination of the Role of Dose, Expectancies, and Adherence in Open-Label Placebo 
Effects’. Annals of Behavioral Medicine 53(1):16–28. 

Fässler, Margrit, Karin Meissner, Antonius Schneider, and Klaus Linde. 2010. ‘Frequency and 
Circumstances of Placebo Use in Clinical Practice - a Systematic Review of Empirical Studies’. 
BMC Medicine 8(1):15. 

Forsberg, June Thorvaldsen, Monica Martinussen, and Magne Arve Flaten. 2017. ‘The Placebo 
Analgesic Effect in Healthy Individuals and Patients: A Meta-Analysis’. Psychosomatic 
Medicine 79(4):388–94. 

Geers, Andrew L., Stephanie L. Fowler, Justin A. Wellman, Suzanne G. Helfer, Shane Close, and 
Christopher R. France. 2015. ‘Prior Experience with a Pain Stimulus as a Predictor of Placebo 
Analgesia’. Journal of Behavioral Medicine 38(1):136–42. 

Geers, Andrew L., Suzanne G. Helfer, Kristin Kosbab, Paul E. Weiland, and Sarah J. Landry. 2005. 
‘Reconsidering the Role of Personality in Placebo Effects: Dispositional Optimism, Situational 
Expectations, and the Placebo Response’. Journal of Psychosomatic Research 58(2):121–27. 

Geers, Andrew L., Kristin Kosbab, Suzanne G. Helfer, Paul E. Weiland, and Justin A. Wellman. 2007. 
‘Further Evidence for Individual Differences in Placebo Responding: An Interactionist 
Perspective’. Journal of Psychosomatic Research 62(5):563–70. 

Geers, Andrew L., Justin A. Wellman, Stephanie L. Fowler, Suzanne G. Helfer, and Christopher R. 
France. 2010. ‘Dispositional Optimism Predicts Placebo Analgesia’. The Journal of Pain : 
Official Journal of the American Pain Society 11(11):1165–71. 

Gelfand, Donna M., Sidney Gelfand, and Max W. Rardin. 1965. ‘Some Personality Factors Associated 
with Placebo Responsivity’. Psychological Reports 17(2):555–62. 

Hoenemeyer, Teri W., Ted J. Kaptchuk, Tapan S. Mehta, and Kevin R. Fontaine. 2018. ‘Open-Label 
Placebo Treatment for Cancer-Related Fatigue: A Randomized-Controlled Clinical Trial’. 
Scientific Reports 8(1). 

Hoffmann, Verena, Marina Lanz, Jennifer Mackert, Timo Müller, Matthias Tschöp, and Karin 
Meissner. 2018. ‘Effects of Placebo Interventions on Subjective and Objective Markers of 
Appetite–A Randomized Controlled Trial’. Frontiers in Psychiatry 9. 

Howe, Lauren C., J. Parker Goyer, and Alia J. Crum. 2017. ‘Harnessing the Placebo Effect: Exploring 
the Influence of Physician Characteristics on Placebo Response.’ Health Psychology 
36(11):1074–82. 

Howick, Jeremy, Felicity L. Bishop, Carl Heneghan, Jane Wolstenholme, Sarah Stevens, F. D. Richard 
Hobbs, and George Lewith. 2013. ‘Placebo Use in the United Kingdom: Results from a 
National Survey of Primary Care Practitioners’. PLOS ONE 8(3):e58247. 

Hróbjartsson, Asbjørn, and Peter C. Gøtzsche. 2001. ‘Is the Placebo Powerless?’ New England Journal 
of Medicine 344(21):1594–1602. 



 

52 
 

Hursey, Karl G., and S. Daniel Jacks. 1992. ‘Fear of Pain in Recurrent Headache Sufferers’. Headache: 
The Journal of Head and Face Pain 32(6):283–86. 

Jakšić, Nenad, Branka Aukst-Margetić, and Miro Jakovljević. 2013. ‘Does Personality Play a Relevant 
Role in the Placebo Effect?’ Psychiatria Danubina 25(1):17–23. 

Jose, P.E. (2013). ModGraph-I: A programme to compute cell means for the graphical display of 

moderational analyses: The internet version, Version 3.0. Victoria University of Wellington, 

Wellington, New Zealand. Retrieved 21st September 2019 

from https://psychology.victoria.ac.nz/modgraph/ 

k5 Learning. (2014). Reading comprehension worksheets. Retrieved from 

https://www.k5learning.com/reading-comprehension-worksheets 

Kam-Hansen, Slavenka, Moshe Jakubowski, John M. Kelley, Irving Kirsch, David C. Hoaglin, Ted J. 
Kaptchuk, and Rami Burstein. 2014. ‘Altered Placebo and Drug Labeling Changes the 
Outcome of Episodic Migraine Attacks’. Science Translational Medicine 6(218):218ra5-
218ra5. 

Kaptchuk, Ted J. 2018. ‘Open-Label Placebo: Reflections on a Research Agenda’. Perspectives in 
Biology and Medicine 61(3):311–34. 

Kaptchuk, Ted J., Elizabeth Friedlander, John M. Kelley, M. Norma Sanchez, Efi Kokkotou, Joyce P. 
Singer, Magda Kowalczykowski, Franklin G. Miller, Irving Kirsch, and Anthony J. Lembo. 2010. 
‘Placebos without Deception: A Randomized Controlled Trial in Irritable Bowel Syndrome’ 
edited by I. Boutron. PLoS ONE 5(12):e15591. 

Kaptchuk, Ted J., and Franklin G. Miller. 2015. ‘Placebo Effects in Medicine’. New England Journal of 
Medicine 373(1):8–9. 

Kelley, John M., Ted J. Kaptchuk, Cristina Cusin, Samuel Lipkin, and Maurizio Fava. 2012. ‘Open-Label 
Placebo for Major Depressive Disorder: A Pilot Randomized Controlled Trial’. Psychotherapy 
and Psychosomatics 81(5). 

Kelley, John M., Anthony J. Lembo, J. Stuart Ablon, Joel J. Villanueva, Lisa A. Conboy, Ray Levy, Carl 
D. Marci, Catherine Kerr, Irving Kirsch, Eric E. Jacobson, Helen Riess, and Ted J. Kaptchuk. 
2009. ‘Patient and Practitioner Influences on the Placebo Effect in Irritable Bowel 
Syndrome’. Psychosomatic Medicine 71(7):789. 

Kinon, Bruce J., Alison J. Potts, and Susan B. Watson. 2011. ‘Placebo Response in Clinical Trials with 
Schizophrenia Patients’: Current Opinion in Psychiatry 1. 

Laerd Statistics. (2017). One-way ANCOVA using SPSS Statistics. Retrieved from 

https://statistics.laerd.com 

Leibowitz, Kari A., this link will open in a new window Link to external site, Emerson J. Hardebeck, J. 
Parker Goyer, and Alia J. Crum. 2019. ‘The Role of Patient Beliefs in Open-Label Placebo 
Effects’. Health Psychology 38(7):613–22. 

Locher, Cosima, Antje Frey Nascimento, Irving Kirsch, Joe Kossowsky, Andrea Meyer, and Jens Gaab. 
2017. ‘Is the Rationale More Important than Deception? A Randomized Controlled Trial of 
Open-Label Placebo Analgesia’: PAIN 158(12):2320–28. 

https://psychology.victoria.ac.nz/modgraph/
https://statistics.laerd.com/


 

53 
 

Locher, Cosima, Antje Frey Nascimento, Joe Kossowsky, Andrea Meyer, and Jens Gaab. 2019. ‘Open-
Label Placebo Response – Does Optimism Matter? A Secondary-Analysis of a Randomized 
Controlled Trial’. Journal of Psychosomatic Research 116:25–30. 

Lyby, Peter Solvoll, Per M. Aslaksen, and Magne Arve Flaten. 2010. ‘Is Fear of Pain Related to 
Placebo Analgesia?’ Journal of Psychosomatic Research 68(4):369–77. 

Lyby, Peter Solvoll, Per M. Aslaksen, and Magne Arve Flaten. 2011. ‘Variability in Placebo Analgesia 
and the Role of Fear of Pain—an ERP Study’: Pain 152(10):2405–12. 

Lyby, Peter Solvoll, June Thorvaldsen Forsberg, Ole Åsli, and Magne Arve Flaten. 2012. ‘Induced Fear 
Reduces the Effectiveness of a Placebo Intervention on Pain’: Pain 153(5):1114–21. 

Maltby, J., Day, L., & Macaskill, A. (2010). Personality, individual differences and intelligence (2nd 

ed.). Harlow: Pearson Education Limited. 

Mathur, Ashwin, Paul Jarrett, Elizabeth Broadbent, and Keith J. Petrie. 2018. ‘Open-Label Placebos 
for Wound Healing: A Randomized Controlled Trial’. Annals of Behavioral Medicine 
52(10):902–8. 

McNeil, Daniel W., and Avie J. Rainwater. 1998. ‘Development of the Fear of Pain Questionnaire-III’. 
Journal of Behavioral Medicine 21(4):389–410. 

Meeuwis, S., H. Middendorp, D. Veldhuijzen, A. Laarhoven, J. Houwer, A. Lavrijsen, and A. Evers. 
2018. ‘Placebo Effects of Open-Label Verbal Suggestions on Itch’. Acta Dermato 
Venereologica 98(2):268–74. 

Mitchell, Laura A., Raymond A. R. MacDonald, and Eric E. Brodie. 2004. ‘Temperature and the Cold 
Pressor Test’. The Journal of Pain 5(4):233–37. 

Mittinty, Manasi M., Daniel W. McNeil, David S. Brennan, Cameron L. Randall, Murthy N. Mittinty, 
and Lisa Jamieson. 2018. ‘Assessment of Pain-Related Fear in Individuals with Chronic Painful 
Conditions’. Journal of Pain Research 11:3071–77. 

Morton, Debbie L., Alison Watson, Wael El-Deredy, and Anthony K. P. Jones. 2009. ‘Reproducibility 
of Placebo Analgesia: Effect of Dispositional Optimism’. PAIN 146(1):194–98. 

Müller, M., S. Kamping, J. Benrath, H. Skowronek, J. Schmitz, R. Klinger, and H. Flor. 2016. 
‘Treatment History and Placebo Responses to Experimental and Clinical Pain in Chronic Pain 
Patients’. European Journal of Pain 20(9):1530–41. 

Peciña, Marta, Hamdan Azhar, Tiffany M. Love, Tingting Lu, Barbara L. Fredrickson, Christian S. 
Stohler, and Jon-Kar Zubieta. 2013. ‘Personality Trait Predictors of Placebo Analgesia and 
Neurobiological Correlates’. Neuropsychopharmacology 38(4):639–46. 

Petkovic, Grace, James E. G. Charlesworth, John Kelley, Franklin Miller, Nia Roberts, and Jeremy 
Howick. n.d. ‘Effects of Placebos without Deception Compared with No Treatment: Protocol 
for a Systematic Review and Meta-Analysis’. Open Access 6. 

Quilty, Lena C., Filip De Fruyt, Jean-Pierre Rolland, Sidney H. Kennedy, Pr. Frédéric Rouillon, and R. 
Michael Bagby. 2008. ‘Dimensional Personality Traits and Treatment Outcome in Patients 
with Major Depressive Disorder’. Journal of Affective Disorders 108(3):241–50. 



 

54 
 

Rosén, A., J. Yi, I. Kirsch, T. J. Kaptchuk, M. Ingvar, and K. B. Jensen. 2017. ‘Effects of Subtle Cognitive 
Manipulations on Placebo Analgesia - An Implicit Priming Study’. European Journal of Pain 
21(4):594–604. 

Rutchick, Abraham M., and Michael L. Slepian. 2013. ‘Handling Ibuprofen Increases Pain Tolerance 
and Decreases Perceived Pain Intensity in a Cold Pressor Test’. PLOS ONE 8(3):e56175. 

Ruxton, Graeme D., and Guy Beauchamp. 2008. ‘Time for Some a Priori Thinking about Post Hoc 
Testing’. Behavioral Ecology 19(3):690–93. 

Sandler, A. D., and J. W. Bodfish. 2008. ‘Open-Label Use of Placebos in the Treatment of ADHD: A 
Pilot Study’. Child: Care, Health and Development 34(1):104–10. 

Saucier, Gerard. 1994. ‘Mini-Markers: A Brief Version of Goldberg’s Unipolar Big-Five Markers’. 
Journal of Personality Assessment 63(3):506–16. 

Schaefer, Michael, Rebecca Harke, and Claudia Denke. 2016. ‘Open-Label Placebos Improve 
Symptoms in Allergic Rhinitis: A Randomized Controlled Trial’. Psychotherapy and 
Psychosomatics 85(6):373–74. 

Schaefer, Michael, Tamay Sahin, and Benjamin Berstecher. 2018. ‘Why Do Open-Label Placebos 
Work? A Randomized Controlled Trial of an Open-Label Placebo Induction with and without 
Extended Information about the Placebo Effect in Allergic Rhinitis’ edited by J. P. van 
Wouwe. PLOS ONE 13(3):e0192758. 

Scheier, Michael F., Charles S. Carver, and Michael W. Bridges. 1994. ‘Distinguishing Optimism from 
Neuroticism (and Trait Anxiety, Self-Mastery, and Self-Esteem): A Reevaluation of the Life 
Orientation Test.’ Journal of Personality and Social Psychology 67(6):1063–78. 

Schweinhardt, P., D. A. Seminowicz, E. Jaeger, G. H. Duncan, and M. C. Bushnell. 2009. ‘The Anatomy 
of the Mesolimbic Reward System: A Link between Personality and the Placebo Analgesic 
Response’. Journal of Neuroscience 29(15):4882–87. 

Shieh, Gwowen. 2011. ‘Clarifying the Role of Mean Centring in Multicollinearity of Interaction 
Effects’. The British Journal of Mathematical and Statistical Psychology 64(3):462–77. 

Soto, Christopher J., and Oliver P. John. 2017. ‘The next Big Five Inventory (BFI-2): Developing and 
Assessing a Hierarchical Model with 15 Facets to Enhance Bandwidth, Fidelity, and Predictive 
Power.’ Journal of Personality and Social Psychology 113(1):117–43. 

Stewart-Williams, Steve, and John Podd. 2004. ‘The Placebo Effect: Dissolving the Expectancy Versus 
Conditioning Debate’. Psychological Bulletin 130(2):324–40. 

Vachon-Presseau, Etienne, Sara E. Berger, Taha B. Abdullah, Lejian Huang, Guillermo A. Cecchi, 
James W. Griffith, Thomas J. Schnitzer, and A. Vania Apkarian. 2018. ‘Brain and Psychological 
Determinants of Placebo Pill Response in Chronic Pain Patients’. Nature Communications 
9(1). 

Walsh, B. Timothy, Stuart N. Seidman, Robyn Sysko, and Madelyn Gould. 2002. ‘Placebo Response in 
Studies of Major Depression: Variable, Substantial, and Growing’. JAMA: Journal of the 
American Medical Association 287(14):1840–47. 



 

55 
 

Wartolowska, K., A. Judge, S. Hopewell, G. S. Collins, B. J. F. Dean, I. Rombach, D. Brindley, J. 
Savulescu, D. J. Beard, and A. J. Carr. 2014. ‘Use of Placebo Controls in the Evaluation of 
Surgery: Systematic Review’. BMJ 348(may21 2):g3253–g3253. 

WebMD. (2019). Nasal Spray (Sodium Chloride) 0.65 % Aerosol. Retrieved from 

https://www.webmd.com/drugs/2/drug-162096/nasal-spray-sodium-chloride-nasal/details 

Zhou, Eric S., Kathryn T. Hall, Alexis L. Michaud, Jaime E. Blackmon, Ann H. Partridge, and 
Christopher J. Recklitis. 2019. ‘Open-Label Placebo Reduces Fatigue in Cancer Survivors: A 
Randomized Trial’. Supportive Care in Cancer 27(6):2179–87. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

56 
 

6. Appendix 

Appendix 1: Histogram demonstrating the ceiling effect within baseline pain tolerance.  
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Appendix 2: Information sheet provided to those in the OLP group. 
 

Placebo Information Sheet 
 

Please read this information sheet carefully. 

 

You will shortly be given a placebo in the form of a nasal spray, however, it will be inactive 

and will not contain any pain killing properties.  

Your researcher will prepare the nasal spray for you and when instructed to, you will be 

asked to gently put it inside your nostril and give a fast positive spray, pointing the nasal 

spray towards the top of your nose. You will do this for both nostrils. This may feel slightly 

uncomfortable and there may also be excess solution which you can remove with a tissue 

provided. Each nasal spray is disposed of after each use.  

There are no known side effects to this nasal spray, however, if you do experience any 

symptoms of an allergic reaction (rash, itching/swelling, severe dizziness, trouble breathing) 

seek medical attention promptly.  

Although this placebo contains no medication, placebo effects may still be powerful. This 

means that even when you know you are receiving a placebo, you may still experience the 

pain relief which an active drug would induce; thus you may still experience pain relief from 

administering the nasal spray. In previous research, placebos have successfully reduced pain 

and symptoms of many other medical conditions, even when participants knew they 

administered an inactive substance (a placebo). 

Having a positive attitude towards taking this placebo can improve its effectiveness, 

however, it is not necessary as pain relief may still be experienced.  

Once you have taken the placebo, you will be asked to wait 30 seconds before participating 

in the second cold pressor test. We politely ask that you stay silent during this 30 second 

period.  

 

The researcher will now give you a recap of this information sheet and prepare the 

placebo for use. You will be told when to administer the placebo.   
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Appendix 3: Information sheet provided to those in the DP group. 

Painkiller Information Sheet 
 

Please read this information sheet carefully. 

 

You will soon be given a painkiller in the form of a nasal spray. Your researcher will prepare 

the painkiller for you and when instructed to, you will be asked to gently put it inside your 

nostril and give a fast-positive spray, pointing the nasal spray towards the top of your nose. 

You will do this once for both nostrils. This may feel slightly uncomfortable and there may 

also be excess solution which you can remove with a tissue provided. Each nasal spray is 

disposed of after each use.  

There are no known side effects to this painkiller, however, if you do experience any 

symptoms of an allergic reaction (rash, itching/swelling, severe dizziness, trouble breathing) 

seek medical attention promptly.  

You will receive an analgesic nasal spray, which contains Lidocaine, the main ingredient used 

in Stilex (a painkiller commonly used in Switzerland). The nasal spray prevents and treats 

pain for a small period of time, providing pain relief for various medical procedures which 

involve a small level of pain. Lidocaine has also been known to relieve chronic pain. The 

effectiveness of Lidocaine has been proven in several high quality studies carried out 

worldwide. It usually takes approximately 30 seconds to induce an analgesic effect. 

 

Once you have administered the painkiller, you will be asked to wait 30 seconds before 

participating in the second cold pressor test. We politely ask that you stay silent during this 

30 second period.  

 

The researcher will now give you a recap of this information sheet and prepare the nasal 

spray for use. You will be told when to administer the nasal spray.   
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Appendix 4: Descriptive statistics discussion for pain tolerance  

As demonstrated in Figure 1, pain tolerance for the NT group is very similar between the baseline and 

post-treatment CPT. When referring to pain tolerance for those in the OLP and DP groups, both groups 

experienced an increase in pain tolerance in the post-treatment CPT. However, the SEM error bars do 

demonstrate that there is a large amount of variance around the means, suggesting although the 

mean tolerance times are convincing that receiving the placebos may be effective, this may not result 

in statistically significant differences between groups. 

 

 

 


