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Can conscious guilt feelings incite nocebo pain?

Sugluluk duygulari nosebo agri tepkilerini gliclendirebilir mi?

Kutlu Kagan TURKARSLAN, © Deniz Canel CINARBAS

Summary

Objectives: Psychodynamically, chronic pain problems with no organic cause have been conceptualized as a punishment
through physical pain for guilt feelings. This study aimed to investigate the effects of conscious guilt feelings on nocebo
pain responses and whether the resultant nocebo pain would affect conscious guilt feelings in the form of expiation
through the pain.

Methods: An experiment was conducted with 100 participants. There were two independent variables, which were guilt induction
(quilt-no guilt) and nocebo manipulation (nocebo-no nocebo). Nocebo manipulation was done by telling the participants that they
would receive electricity from an EEG cap. In addition, they watched a video in which a confederate imitates having pain during the
procedure. There were two dependent variables, guilt feelings, and experienced pain. Guilt feelings were measured using Positive
and Negative Affect Scale twice, once after guilt induction and once after nocebo pain manipulation. Subjective pain scores were
measured by using a basic 0 to 10 visual pain scale, on which the participants reported how much pain they experienced.
Results: The findings revealed that only the main effect of nocebo was significant.

Conclusion: The participants reported mild headaches in the absence of any physical stimulation after nocebo manipula-
tions. The effect was observed in a standard laboratory environment. Non-physical nocebo pain induction could create pain,
but conscious guilt induction did not increase the amount of reported nocebo pain, and resultant pain did not function as a
punishment. Limitations and implications of the study were discussed.
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Ozet

Amag: Organik sebepleri tespit edilemeyen kronik agri problemleri psikodinamik literatiirde, kisinin fiziksel agriyi kullanarak
hissettigi sucluluk duygular sebebiyle kendisini cezalandirmasi orasi olarak kavramsallastiriimistir. Bu calismanin amacglari bi-
lingli sucluluk duygularinin nocebo agrilarinin olusumu tizerindeki etkilerinin ve ortaya ¢ikan nocebo agrilarinin bilingli suclu-
luk duygulan tzerindeki etkisinin incelemektir.

Gereg ve Yontem: Bu calismada deney 100 katilimci ile yaratilmastar. Cahismanin sugluluk uyandirilmasi ve nocebo manipi-
lasyonu olmak tizere iki bagimsiz degiskeni vardir. Nocebo manipilasyonu katiimcilara baslarinda taktiklari bir EEG sapkasin-
dan kendilerine elektrik verileceginin sdylenmesi ve agri cekiyormus gibi taklit yapan bir katiimcinin bu prosediirii gercekles-
tirirken ki videosunun izletilmesiyle yapilmistir. Calismanin bagimli degiskenleri sugluluk duygular ve nocebo manipilasyonu
sonrasi deneyimlenen agridir. Sugluluk duygularini Pozitif ve Negatif Duygu Olcegi kullanilarak ilk olarak sucluluk uyandiril-
masi sonrasl, daha sonra nocebo manipulasyonu sonrasi iki kere dlctlmustir. Sucluluk duygulari katihmcilara ne kadar agr
hissettiklerini 0 ile 10 arasinda géstermelerini isteyen basit gorsel bir lcekle Slcilmustar.

Bulgular: Yapilan analizler sonucu sadece nocebo degiskeninin ana etkisi anlamli bulunmustur.

Sonug: Katilimcilar herhangi bir fiziksel uyarima maruz kalmadan hafif bas agrisi deneyimlediklerini rapor etmislerdir. Bu etki
standart bir laboratuvar ortaminda gézlemlenmistir. Bilingli sugluluk duygularinin hissedilen nocebo agrisini tizerinde anlamli
bir etkisi olmadigi bulunmustur. Ayrica ortaya ¢ikan nocebo agrisi bir cezalandirma islevi gordiiguini hipotezi de desteklene-
memistir. Calismanin kisitliliklari ve implikasyonlari tartisiimistir.

Anahtar sozcukler: Beklenti; sucluluk; bag agrisi; nocebo etkisi; cezlandirma.
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Can conscious guilt feelings incite nocebo pain?

Introduction

Chronic pain can be regarded as a widespread health
problem. Percentages of people suffering from
chronic pain range between 11% and 63.7%, depend-
ing on the population investigated and the method-
ology used.'-¢! Unfortunately, chronic pain problems
propose a challenge for physicians, especially in the
absence of clear and discernible organic causes.”!

For example, 80% of back pain problems lacks clear
organic diagnosis.® Furthermore, studies with follow
up assessment revealed that if no underlying organ-
ic cause is found as a result of the initial assessment,
it is extremely unlikely finding one latter in time.”
Therefore, in many cases of chronic pain problems,
the practitioners assume that there may be an undis-
covered and underlying physio-pathological process
producing pain, or that the pain is caused by psycho-
logical factors.!"

Consequently, even though researchers investigated
a long list of risk factors for pain, they have failed to
find a prominent physical and psychosocial variable
that can adequately explain chronic pain problems.
" The concept of nocebo pain may shed light on the
experience of pain in the absence of organic causes.
When individuals expect to experience pain, they in-
deed may feel pain. In addition, from psychodynam-
ic perspective, it can be asserted that guilt feelings
may find a way of expiation through the pain. The
purpose of the present study was to investigate the
interaction of nocebo pain and guilt feelings.

The concept of nocebo has not been as popular as
its sibling, placebo. Concisely, it can be defined as
the worsening or occurrence of a symptom in expec-
tation of a negative outcome.? In medical terms,
it involves a non-pharmacodynamic, noxious, un-
pleasant, and generally undesirable effect experi-
enced by the person getting an inactive treatment.
31 Acknowledging nocebo effect is a crucial attempt
to deepen the understanding of patients’ pain expe-
riences. Because, people may have pain without any
sensory stimulation or they may experience a non-
noxious stimulus as painful, due to nocebo effects.

For example, in a pioneering study, Schweiger and

Parducci™ told college students that a mild electric
current would be given to their heads through an
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EEG cap, while doing a task to reduce possible head-
aches. There was no real electrical stimulation, but
two-thirds of 34 students reported mild headaches.
In another study by Johansen, Brox, and Flaten,” the
participants’ pain reports increased after injection
of a saline solution, which was believed by the par-
ticipants to be a pain exacerbating solution. Colloca,
Sigaudo, and Benedetti''® were able to turn a non-
painful tactile stimulus into a painful one, and low-
intensity pain into high-intensity pain with verbal
suggestions or conditioning. Moreover, Vogtle, Barke,
and Kréner-Herwig'” showed that even observation-
al learning might play on a role in nocebo responses.
In observational learning condition, the participants
were shown a video of a model expressing more pain
with the application of an ointment increasing pain
and the participants’ pain ratings were higher with
ointment than without. In control and verbal sugges-
tion conditions, the pain ratings were similar, inde-
pendent of the application of the ointment.

Interestingly, Jensen et al.'® conducted two experi-
ments consisting thermal pain stimulus conditioned
with two male faces showing that nocebo effect is
evident when conditioned stimuli are presented
both consciously (100 ms) and unconsciously (stim-
uli for 12 ms, followed by a visual mask for 84 ms).
The participants responded to low pain temperature
with high cue as if it was high pain temperature. As
demonstrated by the results of a meta-analysis in-
volving ten studies, the nocebo effect is found to
have a moderate to large effect size (lowest g=0.62
[0.24-1.01] and highest g=1.03 [0.63-1.43]).'"!

Underlying biological and neurological mechanisms
producing nocebo reactions have been widely stud-
ied. Several studies have stressed the role of cholecys-
tokinin in nocebo hyperalgesia through anticipatory
anxiety mechanisms.?°2 Keltner et al.”? examined
the effects of two types of expectancy (high and
low) on noxious stimulus via fMRI and found that
the ipsilateral caudal, anterior cingulate cortex, the
head of the caudate, cerebellum, and the contralat-
eral nucleus cuneiformis were activated distinctly.
In anticipation of pain, different levels of activation
were spotted at insula,®! the anterior cingulate cor-
tex, the ventromedial prefrontal cortex, and the peri-
aqueductal grey.”” To sum up, the nocebo effect is
an important concept having real consequences on
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the experience of pain. Expectation and anticipatory
anxiety are regarded as the main motivators of no-
cebo pain responses. Apart from these motivators,
psychodynamic perspective suggests that physical
pain may provide a way of expiation from the guilt
feelings by using pain as a punishment.

Psychodynamic approach has conceptualized roles
of shame and guilt in psychopathology more elabo-
rately than other theoretical approaches.”” Since
the publication of Studies of Hysteria,? many psy-
chodynamic hypotheses have been proposed about
the role of psychological conflicts in the occurrence
of some somatic complains, including chronic pain.
Sigmund Freud was one of the pioneer thinkers who
dealt with guilt feelings and their psychic and be-
havioral consequences.?”” One of his first mentions
of guilt can be found in his work entitled “The de-
fense neuro-psychoses”®! He discussed symptoms
of an obsessive girl who became extremely doubt-
ful that she actually did the bad acts that she read
in the newspaper. Even though she acknowledged
the absurdity of such obsessions; in time, she began
to believe that she did them in real life. Later, in the
analysis, Freud traced the causes of these absurd
guilty feelings to the girl’s sexual relationship with
a woman involving masturbation for several years.
Here, the guilt can be understood as a strong moti-
vator underlying obsessional symptoms’ formation.

Freud thought that guilt could disguise itself in the
form of illness or physical symptoms. In his seminal
paper, The Ego and The Id, he further contemplated
the relationship between guilt and illness:

We finally come to realize that what is involved here
is a ‘moral’ factor, so to speak: a guilt-feeling that
finds its gratification in illness and refuses to forgo
the punishment that suffering represents. Although
this explanation is scarcely cheering, it is one that
merits our unwavering support. However, this guilt-
feeling remains entirely mute vis-a-vis the patient: it
does not tell him he is guilty, and instead of feeling
guilty, he feels ill.?*

Moreover, Freud asserted that people try to get rid
of guilt feelings by seeking punishment, and this is
apparentin childhood. In his essay, “Some Character-
Types Met with in Psycho-Analytic Work”, he wrote:
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With children, it is easy to observe that they are of-
ten ‘naughty’ on purpose to provoke punishment,
and are quiet and content after they have been
punished. Later analytic investigation can often put
us on the track of the guilty feeling, which induced
them to seek punishment.3

According to Freud, a more systematic conceptu-
alization of guilt comes after the emergence of the
superego. In terms of intrapsychic conflicts, guilt be-
comes a tool for superego to modulate ego.B*" Su-
perego is a societal agent comprising cultural norms
and values; in other words, the representative of civi-
lization within. In “Civilization and Its Discontents,’
Freud remarked the conflict between humans and
civilization and role of guilt in this sense:

The tension between the harsh superego and the
ego that is subjected to it, is called by us the sense
of guilt; it expresses itself as a need for punishment.
Civilization, therefore, obtains mastery over the in-
dividual’s dangerous desire for aggression by weak-
ening and disarming it and by setting up an agency
within him to watch over it, like a garrison in a con-
quered city.??

Yet, do we feel guilty only when we do something
wrong? Freud was dissatisfied with a simple yes an-
swer to this question, and he stated:

To begin with, if we ask how a person comes to have
a sense of guilt, we arrive at an answer which can-
not be disputed: a person feels guilty (devout peo-
ple would say ‘sinful’) when he has done something
which he knows to be ‘bad’ But then we notice how
little this answer tells us. Perhaps, after some hesita-
tion, we shall add that even when a person has not
actually done the bad thing but has only recognized
in himself an intention to do it, he may regard him-
self as guilty; and the question then arises of why the
intention is regarded as equal to the deed.®*

In summary, Freud was one of the first thinkers to
acknowledge that guilt feelings can lead to somatic
and non-somatic symptoms in the form of punish-
ment. His ideas later inspired other psychoanalytic
scholars such as George L. Engel who theorized
about the relationship between chronic pain, psy-
chic conflicts, and object relations. Treating pain
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as a sensory phenomenon, Engel asserted that it
might be possible to experience pain without di-
rect sensory stimulation. He® presumed that a per-
son collects a library of pain experiences resulting
from peripheral pain stimulations during his or her
course of life. Like visual or auditory experiences,
they may be activated without any direct sensory
stimulation. He proposed several personal mean-
ings of pain experiences by connecting them to de-
velopment and psyche.

First, pain is a part of our protection system and
warns us about possible damage or loss of body
parts.” Therefore, when pain emerges, it is impor-
tant to learn and record what is causing pain in that
environment and the body parts affected by the
pain. The cause and location of pain are the main
components of pain memories or the body’s pain
image. Second, pain is entangled with interpersonal
relationships. Because of pain, an infant cries to get
help from his or her significant other. Therefore, an
association between pain, crying, the soothing re-
sponse of significant other, and relief of pain may be
established. Third, during early childhood, pain and
punishment are strongly linked to each other. Pain is
generally induced as a form of punishment for chil-
dren’s guilty deeds. Therefore, pain signals that one
is bad or guilty, and sometimes a need for expiation
through pain may be needed. He stated:

| mention this component first because clinical ob-
servation leads me to conclude that guilt, conscious
orunconscious, is an invariable factor in the choice of
pain as the symptom, as compared to other types of
body sensations. Clinically we should expect to find
either a long-term background of guilt and an imme-
diate guilt-provoking situation precipitating pain.”

Several scientific studies supported the existence of
the link between guilt and the need for punishment
as proposed by Engel. For example, participants who
wrote about their unethical behaviors of rejecting or
ostracizing another person, both held their hand in
cold water longer (longer pain duration) and rated
their experience as more painful than participants
in the control group.® Moreover, their guilt feelings
were significantly reduced after experiencing the
pain. In another study, Nelissen3 reported that par-
ticipants administered higher level electrical shocks
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to themselves when they were with someone whom
they felt guilty about.

Therefore, it can be asserted that initiation of psy-
chogenic pain or transformation of acute physical
pain into chronic pain may be a way of expiation
for conscious and unconscious guilt as suggested
by psychodynamic theorists.®?>34 Stated differently,
guilty feelings may exacerbate pain responses,andin
return, pain may alleviate guilt feelings. Previous re-
search focused on the relationship between chronic
pain and various variables, such as psychopathology
or dominant affective states such as anger, anxiety,
and depression.?>=3”! Due to the non-experimental
nature of previous studies, it is not possible to deter-
mine a robust causal relation between affective vari-
ables and chronic pain problems, even if clinical ob-
servation frequently suggests such links. Therefore,
examining the effects of guilt on psychogenic pain
experiences and effects of pain experience on guilt
feelings, using experimental design may contribute
to the theoretical understanding of the relationship
between guilt and pain.

The aim of the present study was to test whether
conscious guilt feelings can increase the likelihood
of reporting pain and severity of subjective pain re-
ports in a non-physical nocebo manipulation and
whether conscious guilt feelings alleviate after ex-
periencing nocebo pain. It was hypothesized that
non-physical nocebo manipulation would conceive
pain, and those who wrote guilt-inducing memories
would report more pain compared to those who
wrote neutral memories. It was also hypothesized
that the guilt feelings of the participants who expe-
rienced nocebo pain would be less than guilt feel-
ings of the participant who did not experience pain.
Nocebo pain induction was selected to evoke pain
because it was found in previous studies that it can
produce psychogenic pain sensation without any
noxious stimulation.

Material and Methods

Participants

The study sample was comprised of 100 students
from Middle East Technical University who were in-
vited to participate in the study via departmental
online subject pool system. In return for their partici-
pation, they received bonus points for their cours-
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Table 1. Table showing four conditions of the study
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Guilt induction

Guilt induction No guilt induction

Nocebo Nocebo manipulation

manipulation No nocebo manipulation

n=25 n=25
n=25 n=25

es. There were 78 female (78%) and 22 male (22%)
participants with ages ranging between 18 and 33
(M=21.67, SD=1.92). Seventy four of the participants
(74%) were psychology undergraduate students and
26 of the participants (26%) were undergraduates
from various departments at Middle East Technical
University.

Design

The design of the study was 2x2 independent groups
design. There were two independent variables (guilt
and nocebo), two dependent variables (pain ratings
and pre-post manipulation guilt scores). Each of the
four experimental groups had 25 participants (Table
1). The participants were assigned to four conditions
by their registration order in the SONA system.

Procedure

The study was approved by the Research Center for
Applied Middle East Technical University. The partici-
pants were met by the experimenter, and they were
asked to fill out informed consent and demographics
forms. In the informed consent form, the participants
were told that the study is about the effects of pain
and memory on hand-eye coordination. Afterward,
they were asked to write about either a memory that
involves guilt or a neutral memory consisting of their
daily interactions with other people. Then, Positive
and Negative Affect Scale®®3% was given for manipu-
lation check. The sixth item of PANAS measures guilt
feelings on a 1 to 5 scale (1=not at all, 5=extremely).
Participants in the nocebo group received visual,
verbal, and video instructions about getting mild
electric current from the EEG cap. Multiple methods,
such as visual and video instructions were used to-
gether to strengthen the effect of manipulation.

First, they were shown a visual statement on the
computer. Then, they received a verbal statement
from the experimenters that the EGG cap would
give mild electric current to their head. Finally, they
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watched a video in which a confederate with EEG
cap appeared to be having pain during the proce-
dure. On the other hand, no nocebo group received
only a neutral statement that the EEG cap measures
brain waves, and there were no instructions involv-
ing electricity being given. Later, the participants
were asked to complete a visual task*? while wear-
ing an EEG cap, to keep them occupied during pain
induction. In the task, the participants were asked
to estimate the location of a circle moving from the
top of the screen to the bottom of it. When the circle
reaches half way through the screen, the circle be-
comes invisible behind a blue wall. The blue wall has
another grey circle. The participants decide when
the circle will fit exactly to the grey circle by clicking
a button. After completing the visual task, the par-
ticipants were asked to rate how much pain they felt
during the procedure on a 0 to 10 scale (0=no pain at
all, 10=unendurable pain). If they reported pain on
the scale (any response different from 0), they were
verbally asked about the type, location, and descrip-
tion of the pain experience.

Afterward, PANAS forms were given again to check
whether guilt scores changed after pain manipula-
tion. Finally, the participants received a debriefing
form partially explaining the aim of the study as
measuring the effects of guilt, feelings and physical
pain on pain perception. At this time, the partici-
pants were not informed that the EEG cap did not
actually induce electricity, in order to prevent them
from sharing this information with prospective par-
ticipants. Once all the data were collected, the partic-
ipants were contacted via e-mail and provided with
a complete explanation of the study’s procedures.

Results

The data were analyzed with JASP 0.9.2 and SPSS 24.
There were no missing values for any of the depen-
dent variables. No multiple outliers were detected.
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Table 2. Descriptives for interaction of guilt and nocebo conditions on square root of pain ratings

Guilt Nocebo Mean SE Lower CI Upper CI n

No No 0.566 0.142 0.284 0.848 25
Yes 1.075 0.142 0.793 1.356 25

Yes No 0.588 0.142 0.306 0.870 25
Yes 0.776 0.142 0.494 1.058 25

SE: Standard error; Cl: Confidence interval.

Table 3. The results of ANOVA for effects of guilt and nocebo conditions on square root of pain ratings

Cases Sum of squares df Mean square F P n’p

Guilt 0.478 1 0.478 0.948 0.333 0.010

Nocebo 3.027 1 3.027 6.003 0.016 0.059

Guilt*Nocebo 0.642 1 0.642 1.274 0.262 0.013

Residual 48.415 96 0.504

ANOVA: Analysis of variance.

Shapiro-Wilk Test of Normality indicated significant 144 Nocebo

deviation from normality (W=0.769, p<0.001). Pain 0 No

ratings across all groups were distributed non-nor- ® Yes

mally with a kurtosis of 3.518 (SE=0.241), and skew- 2

ness of 1.656 (SE=0.478). Therefore, square root S

transformation was conducted on the pain ratings. E

41421 The square root transformation yielded better H

skewness values than logarithmic transformation.

Presented data were not back transformed, because .

there were only slight range differences between No Vs

non-transformed and transformed values. Guilt

Manipulation check for guilt induction

In order to check whether guilt induction through
writing memories had an effect on guilt scores, an in-
dependent t-test was conducted between guilt and
no guilt conditions. It was found that guilt scores were
significantly higher for the participants who wrote
guilt-inducing experiences (M=3.520, SD=1.129)
than for the participants who wrote daily interac-
tion experiences (M=1.560, SD=1.072), t(98)=-8.901,
p<0.001, 95% Cl [-2.397, -1.523]. This represented a
very strong effect, d=-1.780. The guilt manipulation
had a significant effect on participants’ guilt ratings.

Manipulation check for nocebo induction

To test whether non-physical nocebo induction had
an effect on pain ratings, an independent t-test was
conducted on nocebo and no nocebo conditions
of pain ratings. It was found that pain ratings were
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Figure 1. Pain ratings as a function of nocebo and guilt condition.

significantly higher for the participants who were ex-
posed to nocebo manipulation (M=0.925, SD=0.717)
than for the participants who were not exposed to
nocebo manipulation (M=0.577, SD=0.705), t(98)=-
2.446, p=0.016, 95% ClI [-0.629, -0.066]. This repre-
sented a moderate effect, d=-0.489. The nocebo ma-
nipulation had a significant effect on pain ratings of
the participants.

The effects of nocebo and guilt on pain ratings

It was hypothesized that the participants who were
in the nocebo condition would report higher levels
of pain compared to those in the no-nocebo condi-
tion and participants who were asked to write a past
guilt-inducing experience would report higher lev-
els of pain in nocebo condition compared to those
participants who were asked to write about a neutral
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Table 4. Descriptives for interaction between time and nocebo conditions

Time Nocebo Mean SE Lower CI Upper CI n
Pre No 3.600 0.228 3.142 4.058 25
Yes 3.440 0.228 2.982 3.898 25
Post No 2.280 0.208 1.863 2.697 25
Yes 2.120 0.208 1.703 2.537 25

SE: Standard error; Cl: Confidence interval.

Table 5. The results of repeated measures ANOVA for main effect of time and interaction of time and nocebo

Sum of squares df Mean square F P n’p

Time 43.560 1 43.560 82.189 <0.001 0.631
Time*Nocebo 4.333e-32 1 4.333e-32 8.176e-32 1.000 0.000
Residual 25.440 48 0.530

ANOVA: Analysis of variance.

Table 6. The results of ANOVA for main effect of nocebo

Sum of squares df Mean square F p n’p

Nocebo 0.640 1 0.640 0.348 0.558 0.007
Residual 88.400 48 1.842

ANOVA: Analysis of variance.
experience. Two (Nocebo, No-Nocebo) by two (Guilt, 40 Nocebo
No-Guilt) independent groups ANOVA was conduct- 0 No
ed to examine the interaction. Only the main effect o ves
of nocebo was significant, F (1, 96)=6.003, p=0.016, ¢

np°=0.0059 (Table 2, 3). There was no significant in- g
teraction between guilt and nocebo, and the partici- 3

pants in the guilt induction condition did not have

higher pain ratings compared to participants in no

guilt condition (Fig. 1). 15

Pre o Post

The effects of nocebo and time on guilt feelings Guilt time

It was hypothesized that guilt feelings of the partici-
pants who were asked to write a past guilt-inducing
experience would decrease after having nocebo
pain. In other words, there would be an interaction
between time and nocebo, no-nocebo conditions on
guilt scores. Two (Nocebo, No-Nocebo) by two (Pre
nocebo manipulation guilt scores, Post nocebo ma-
nipulation guilt scores) mixed ANOVA with repeated
measures on the last factor was conducted. Only the
main effect of time was significant, F (1, 48)=82.189,
p<0.001, np*=0.631 (Table 4-6). There was no sig-
nificant interaction effect and the participants who
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Figure 2. Guilt scores as a function of time and nocebo.

wrote guilt-inducing memories in the nocebo induc-
tion condition did not have lower guilt scores than
those in the no-nocebo condition (Fig. 2).

Discussion

The results revealed that participants in the nocebo
condition felt more pain, despite no physical pain
stimulation, compared to the participants in the no-
nocebo condition. Therefore, the first hypothesis
was supported. Yet, the second hypothesis predict-
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ing that those who wrote guilt-inducing memories
would feel more pain than those who wrote neutral
memories and third hypotheses predicting that the
participants who had nocebo pain would report less
guilt than the participants who had no pain was not
supported. Stated differently, conscious guilt did not
lead to more pain in nocebo manipulation, and no-
cebo pain did not lead to a decrease in guilt feelings.

Despite moderate to large effect sizes for the nocebo
studies, the majority of the previous studies included
physical stimulation to create nocebo effect."® The
only report of nocebo pain induction without any
physical stimulation comes from Schweiger and Par-
ducci’s study.' In their study, two-thirds of the par-
ticipants reported mild pain after weak and strong
nocebo manipulations. The researchers prepared a
realistic environment that included a shock inducer,
power supply, oxygen tank, noise generator, ampli-
fier, polygraph, brightness comparator consisting of
a luminous disc with a concentric surrounding ring,
and a dental chair. All these instruments apparently
increased suggestibility™*® and anxiety,'*?% which are
underlying mechanisms for nocebo. There were no
decorative materials except for an EEG cap and a com-
puter in the present study, yet the nocebo effect could
still be created without any physical stimulation.

One possible explanation about successful nocebo
manipulation could be demand characteristics,**
which means the participants behave in ways to sat-
isfy the expectations of the researchers. Yet in the
current study, if the participants reported any level
of pain, they were asked to define their pain and its
location. This procedure may have prevented report-
ing of pain due to demand characteristics.

Second and third hypotheses of the study were not
supported. The findings of the present study failed
to support Engel’s argument that conscious guilt
feelings may lead to psychogenic pain. His clinical
observations were based on what he called pain
prone patients who have specific psychodynam-
ics regarding pain experiences.” Blumer and Heil-
bornn*'identified clinical features of pain-prone pa-
tients as having desire for surgery, denial of affective
and interpersonal problems, engaging in excessive
activities before onset of pain, and having a depres-
sion masked by pain. The current study included par-
ticipants from a generally healthy population and
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not pain prone patients as defined by Blumer and
Heilbornn, which might explain the reason for lack
of support for second and third hypotheses.

Another reason why the second and third hypoth-
eses were not supported may be the absence of un-
conscious guilt processing in the present study. Ac-
cording to Freud, guilt must be unconscious to finds
its expression as an illness or symptom.”® For ex-
ample, utilizing a suppression paradigm, Quartana
and Burns®® found that suppressed anger in experi-
mental settings leads to higher pain sensitivity com-
pared to suppressed of anxiety or no suppression.
Moreover, symptom formation of unconscious con-
flict does not always have to be bodily pain. Maybe,
the participants had already punished themselves
for their past guilt acts in other ways. Consequently,
the participants did not use nocebo pain as a way of
expiation in the present study.

Also contrary to the present findings, Bastian, Jetten,
and Fasoli®? found that experiencing physical pain
in cold pressor alleviated guilt feelings of the par-
ticipants induced by writing a memory in which they
socially excluded another person. Moreover, guilty
participants rated their pain as higher than controls.
Several possible explanations for this contradiction
can be proposed. First of all, in the present study, the
guilt induction was done by asking participants to
write memory that they still feel guilty about. How-
ever, the context of the guilty act was not fixed. Their
expected redemption may be something other than
experiencing physical pain, like an eye for an eye ap-
proach in the context of the guilty act. Physical pain
may be a punishment for socially excluding some-
one,? but not for other types of guilty acts.

Second, previous studies revealed that emotional
manipulations such as reading emotionally charged
texts, listening to music, and looking at emotional
pictures tend to modulate unpleasantness of pain
more than pain sensation.*”! In the current study,
however, the participants were not asked to differ-
entiate between the unpleasantness of pain and the
sensation of pain. It is possible that the experience
of writing about a guilt-inducing memory decreased
the unpleasantness of pain but not the sensation of
pain, which in turn moderated the response given to
pain questions.
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Third, De Wall and Baumeister® found that social
exclusion leads to higher pain threshold and toler-
ance in the physical pressure application procedure.
This effect is called emotional numbness in which
social exclusion leads to emotional and physical in-
sensitivity by impairing the functioning of the emo-
tional system. This is because emotional and physi-
cal pain experiences share the same physiological
mechanisms.”"? Baumeister, Stillwell and Heather-
tonB% asserted that guilt may be a form of anxiety re-
sulting from the threat of social exclusion. Similarly,
negative evaluation by others and inability to meet
cultural standards and norms may lead to self-con-
scious emotions like shame and guilt.”" Therefore, it
may be assumed that guilt primes the expectation
of social exclusion, and such an expectation may in-
hibit the effect of guilt feelings on pain ratings.

Fourth, Eisenberger, Lieberman, and Williams®? ex-
amined neural correlates of social exclusion and
found anterior cingulate cortex (ACC) activation dur-
ing social exclusion. It is known that ACC is also acti-
vated during experiencing physical pain,®¥ and it is
related to affective aspects of pain.> Interestingly,
the patients having cingulotomies (surgical excision
of some parts of ACC) for chronic pain complaints
continued to feel physical pain, but they were not
disturbed by it.*® Neuroscience studies about guilt
feelings suggested that ACC may be a guilt-process-
ing unit in a wider neural network.®® ACC was also
activated as a result of nocebo pain expectations.
21231 ACC seems to be an intersection area for social
pain, physical pain, guilt, and nocebo.

Therefore, it can be asserted if both conscious experi-
ence of guilt feelings and physical pain activate ACC,
after a conscious guilt induction, simultaneous experi-
ence of physical pain may be inhibited. Stated differ-
ently, guilt feelings are experienced as an inner un-
pleasantness, and they override the unpleasantness
of nocebo pain. This effect may make the participants
less likely to report nocebo manipulation as a pain
sensation because the participants may not feel the
unpleasantness of pain. On the other hand, uncon-
scious guilt may not activate ACC, and thus, unpleas-
antness of guilt would be absent. Under such circum-
stances, guilt may be experienced as physical pain due
to shared neural circuitry. For instance, suppression or
repression of guilt may produce an effect on ACC and
leads to exacerbated physical pain symptoms.
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The third hypothesis was that experiencing nocebo
pain would be an expiation for the guilt feelings,
and participants’ guilt feelings would consequent-
ly decrease, which was not supported. The results,
however, suggested that guilt feelings of the par-
ticipants in both the nocebo and the no-nocebo
conditions decreased from pre-manipulation to
post-manipulation, possibly due to the effect of
time. The use of Time-Wall Estimation Task may have
contributed to this effect. The task was easy to com-
plete, and as a result, it may have increased the self-
esteem of the participants. In a study examining the
relationship between proneness to guilt and self-
esteem, the two were found to be negatively and
moderately correlated.”® Therefore, in the present
study, the guilt feelings may have decreased due to
increased self-esteem.

Moreover, writing about guilt inducing experience
with affective details may serve as an expressive
writing task.®”! It was repeatedly found that disclos-
ing an emotional experience by writing or telling
about it may reduce distress later in time.*® Thus,
writing about guilt inducing experience with emo-
tional details may have decreased guilt feelings of
the participants in time two.

Finally, although there was a significant nocebo ma-
nipulation, it may have been too mild to be effective
or experienced as punishment, because, mean pain
rating of the participants who reported pain was
only 1.946 on a 0 to 10 point scale. Bastian, Jetten,
and Fasoli,®? on the other hand, used physical pain
manipulation by a cold pressor and found that physi-
cal pain can alleviate the effects of guilt. The authors
reported that the mean pain ratings for pain condi-
tion were 2.79 on a 0-5 point scale. Therefore, higher
degrees of pain that are physically induced may have
an effect on guilt feelings, while to lower degrees
pain that is not physically induced may not.

Limitations

The study had several limitations. First of all, the
sample size could have been larger. Moreover, the
participants were assigned to four conditions by
their registration order in the SONA system, because
the researchers did not expect any pre-existing dif-
ferences in independent variables. Yet, random as-
signment of the participants to the groups could
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have improved internal validity. The study may have
lacked an anxiety-provoking experimental environ-
ment, as described by Schweiger and Parducci.'¥
There are no standard environmental settings or ma-
terials to induce nocebo effects; but, further studies
can pay attention to characteristics of the environ-
ment in which the experiment is conducted and ma-
terials used for nocebo manipulation.

Guilt feelings were induced through consciously
activated autobiographical memories. There are
several other ways of inducing guilt in more expe-
riential and disguised ways.*? In addition, despite
being consciously activated, the participants can be
asked to suppress their feelings before nocebo ma-
nipulation.®* Further studies may apply more subtle
ways of inducing guilt, or they may examine the ef-
fects of unconscious guilt on nocebo pain responses
throughout suppression.

Conclusion

Despite limitations, the results demonstrated once
more that mild physical pain could be psychologi-
cally induced without any physical stimulation.
Therefore, nocebo phenomena may partially explain
non-organic somatic complaints of clients. For ex-
ample, somatic complains of hypochondriasis could
stem from the nocebo effect. The patients’ anticipa-
tion about having an organic illness on some part of
the body can actually conceive somatic sensations
via anticipation anxiety. Moreover, later, these sensa-
tions may be interpreted as serious signs of an illness
by the patients.

Effects of unconscious guilt feelings on acute and
chronic pain experiences still require further inves-
tigation. Hypothetically, unconscious or suppressed
guilt feelings may exacerbate experiencing physical
pain, and they may be a mechanism behind chronic
pain complaints. Also, uncovering unconscious guilt
feelings in psychotherapy practices may alleviate
the client’s physical pain complaints. Considering
high comorbidity between depression and chronic
pain,®-%4 neural evidence for the prominent role of
guilt feelings in depressive disorders,® and the in-
hibiting effect of positive emotions on pain percep-
tion,*® emotional health of clients with chronic pain
problems should be a fundamental target of psycho-
therapeutic interventions.
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Chronic pain problems have been a controver-
sial topic, and their investigation should involve a
biopsychosocial approach. Yet, existing research
seems to be rather narrow, focusing only on the
psychological or the biological mechanisms. A
more holistic understanding of the patients’ expe-
riences can benefit both the researchers and the
clinicians.
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