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Sensory thresholds and the sense of bodily identity 
in schizophrenia

Olga Sakson-Obada

Abstract
Aim of the study: The aim of the study was to investigate: 1) whether schizophrenia is associated with dis-
turbances in bodily identity (BI) and in sensation thresholds (STs) assessed by a questionnaire and experi-
mental methods (pain and proprioception thresholds); 2) whether disturbances in STs are related to BI in the 
schizophrenia group.

Materials and methods: Fifty-four outpatients with schizophrenia in remission and 54 controls completed: Bod-
ily Identity Scale, Heightened Thresholds Scale, and Lowered Thresholds Scale. Their pain and proprioception 
thresholds were estimated using the TempTest Apparatus and the Discrimination Weights Test, respectively.

Results: Compared to the control group, patients with schizophrenia: reported more disturbances in BI and 
in the STs examined by questionnaire, displayed increased proprioception, but a lower pain threshold. In the 
schizophrenia group disturbances in BI were only associated with distortions in STs examined by question-
naires.

Discussion: Disturbances in stimulus processing in the experimental setting did not explain disruptions in BI 
in schizophrenia, which may be due to the study’s methodology and the weak (pain threshold) or moderate 
(proprioception threshold) manifestation of STs disturbances in the experimental setting in the clinical group.

Conclusions: In schizophrenia remission no coherent pattern of sensitivity to experimental stimuli is observed. 
The increased sensitivity to experimental pain in patients in remission is consistent with the results of previous 
studies, and undermines the popular thesis of pain indifference in schizophrenia. Patients with schizophrenia 
struggle throughout their lives with disturbances of bodily identity and states of both over – and under-sensi-
tivity to environmental stimuli.

schizophrenia; sense of self; sense of bodily identity; pain; proprioception

INTRODUCTION

Schizophrenia is associated with severe dis-
ruptions in the sense of self and abnormalities 
in sensory processing across all modalities, in-
cluding olfactory, visual, auditory, pain, tactile 

and proprioceptive stimuli [1]. Psychological 
evidence suggests that the perception of stimuli 
from within the body is a key component of in-
ternal states, such as bodily needs or emotions, 
and the integration of sensations from interocep-
tors and exteroceptors forms the basis of body 
representations, such as body schema, body im-
age or body boundary [1-4]. Both the perception 
of stimuli and their integration into representa-
tions are prerequisites for the formation of a core 
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sense of self [1-6]. Therefore, it has been hypoth-
esised that disturbances in the sense of self in 
schizophrenia result from impaired sensory pro-
cessing, leading to distortions in body represen-
tations [1-3,4,6].

In this paper the sense of bodily identity (BI), 
a concept introduced by Sakson-Obada and col-
leagues [3], is understood as the aspect of the 
sense of self that refers to the way in which 
an individual experiences his or her own body. 
The sense of BI includes the following compo-
nents: (a) a sense of being alive; (b) a sense of 
physical boundaries; (c) a sense of coherence 
with the body; (d) a sense of continuity of the 

body in time (e) and in space [3]. Normally, the 
sense of BI is preconscious and makes the indi-
vidual feel at home in their own body. Qualita-
tive research, based on phenomenological inter-
views [7], and quantitative questionnaires [3,8,9] 
have shown that disturbances in BI are charac-
teristic of schizophrenia and are observed in the 
prodrome of the illness [7], even if researchers 
have used different terminology to define them 
(see Table 1). Considering the assumption about 
the significance of disturbed stimulus process-
ing for BI, the present study will present data 
regarding disturbances in pain and propriocep-
tion thresholds in schizophrenia.

Table 1 A disturbed sense of BI in schizophrenia in the context of sensory disturbances and disturbances  
in representation of the body.

Aspect of bodily 
identity

Terms used by other 
authors

Examples of disturbances Sensory disturbances/disturbances  
in representation of the body

A sense of being 
alive

Devitalisation [5] A sense of emptiness, 
psychological death (“I feel 
dead inside”,”I seem to feel 

pain, but it has no meaning”)

Elevated sensory thresholds.
Representations of body are either absent 

or lack personal involvement.

A sense of 
boundaries

Sense of boundaries 
[6,7]; demarcation [5]

Difficulty in distinguishing 
where the subject ends and 

the environment begins (“when 
someone touches me, it is as 

if they were attacking me”; 
“other people’s sweat particles 

penetrate me”).

Disturbance of sensitivity to touch  
and pain.

A poorly distinguished representation  
of the body surface, which results  

in experiencing the body as vulnerable  
to invasion.

A sense of 
coherence
• with the visual 

image of the body

• with movement

Dysmorphic 
experiences [5]; 

depersonalisation [7]; 
a feeling of alienation 

towards one’s 
appearance [6]

Morbid  
objectification [5]

Feeling alien to body image 
(„when I look in the mirror, 

I don’t recognise myself there”)

Inability to control one’s bodily 
movements, accompanied 

by a sense of alienation 
(“sometimes I can’t make 

a move, I’m blocked”).

Disintegration of body image.
Body image is inconsistent with other 

representations of self.

Disruption of the perception  
and integration of sensations from 

proprioceptors, the sense of balance, 
touch (body schema).

A sense of continuity 
of body in time

Changes in 
body image 

[6]; dysmorphic 
experience [5]

A sense of interruption in bodily 
continuity in time (“the I of 

yesterday and the I of today are 
different”, “‘I was possessed, 

I felt things that are  
alien to me”)

A radical disruption of sensation  
and integration representations  

of bodily states.
Body image is unstable, with little 
separation, content contamination 

(between representations).
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Aspect of bodily 
identity

Terms used by other 
authors

Examples of disturbances Sensory disturbances/disturbances  
in representation of the body

A sense of continuity 
in space

Dynamisation of the 
body structure [5]; 

changed body  
size [6]

A sense of alienation of parts  
of the body in relation  

to the rest of the body (“I have 
a feeling that my body is not 
whole”, “sometimes one part  

of my body becomes 
unnaturally long”)

Disturbed perception and integration of 
proprioception and the sense of balance 

(body schema), and visual stimuli.

Pain provides important information about the 
state of one’s body, and its nature, localisation 
and duration allow interpreting nociceptive sen-
sations in terms of illness, fatigue or prolonged 
emotional tension. Clinical observations [10] 
showing that schizophrenia is associated with 
reduced or absent pain response during pain-
ful medical procedures, illnesses, and self-harm 
were the starting point for the hypothesis of el-
evated pain threshold in schizophrenia [11]. Ex-
perimental assessment of pain perception (i.e., 
experimental pain) in schizophrenia has relied 
on various types of stimulation, such as thermal 
or electrical stimulation, and mechanical pres-
sure (for a review see [12–15]). The vast majori-
ty of studies, confirmed by the results of meta-
analyses [12,14], found that patients with schiz-
ophrenia had a higher experimental pain thresh-
old and higher pain tolerance than controls. 
Although these results supported Dworkin’s 
thesis of psychotic analgesia [11], a few stud-
ies showed either no differences in experimen-
tal pain thresholds [16] or increased sensitivity 
to nociceptive stimuli in individuals with schizo-
phrenia compared to controls [17-19]. These con-
tradictory results may be explained by the type 
of stimulation. According to Carrasco-Picazo et 
al.’s meta-analysis [14], the lowered pain thresh-
old in schizophrenia mainly applies to mechan-
ical stimulation that requires a long application 
time, introducing an additional stress factor that 
affects the results obtained. In an attempt to ex-
plain the elevated pain threshold in schizophre-
nia, both the effect of antipsychotic treatment 
and abnormalities in receptor function or nerve 
conduction were excluded [13]. It was proposed 
that affective or cognitive disturbances were be-
hind the delayed signaling of experimental pain. 
The hypothesis emphasising the involvement of 
affective processes concerned the disconnection 
of the affective component of pain (i.e., suffer-

ing) from the sensory perception. Cognitive ex-
planations, on the other hand, pointed to dif-
ficulties in focusing attention or in evaluating 
a stimulus due to an imposed criterion [11].

Proprioception involves perceiving sensations 
like limb position, joint and muscle force, ten-
sion, and balance. It forms the body schema, 
which controls movement and provides a sense 
of unity with one’s own body (a sense of agency 
[2, 6]). Proprioception, along with other somatic 
sensations, creates a sense of being alive, which 
is based on a stream of sensations that remain 
in the background of our consciousness [20]. Be-
ginning with observations on various so-called 
soft neurological symptoms (e.g. motor slow-
ing, involuntary movements) observed in peo-
ple prone to developing schizophrenia, Rhado 
[21] and Meehl [22] formulated a hypothesis on 
the key role of proprioceptive deficit in the eti-
opathogenesis of sense of self disorder and loss 
of reality testing in schizophrenia. Studies evalu-
ating weights confirmed the presence of propri-
oceptive deficits, mainly in patients with chron-
ic schizophrenia [23].

The link between disturbances in BI and sen-
sory processing abnormalities in schizophre-
nia can be explained from two perspectives. 
The first suggests that delayed processing of 
stimuli results from chronic neurological defi-
cits, which by dint of accumulation lead to dis-
turbances in the sense of self [21]. The second ex-
planation highlights the primary involvement 
of a psychological factor: the disturbance of the 
basic embodied self, leading to confusion in the 
experience of one’s own body, both in terms of 
sense of self and sensations [20,24]. In previous 
study [3], was found that schizophrenia is linked 
to disturbances in BI and both heightened and 
diminished sensitivity to stimuli. This suggests 
that schizophrenia does not imply permanent in-
sensitivity to sensation, as experimental results 
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might indicate. The heightened sensation thresh-
olds observed in experimental settings could be 
due to an indifferent attitude secondary to dif-
ficulty in processing sensations or difficulty in 
assessing incoming stimulation, resulting in de-
layed reaction time.

To date, only Arnfred et al.’s study [25] dem-
onstrated a link between weak processing of ex-
perimentally induced proprioceptive stimula-
tion in schizophrenia and self-disorders, includ-
ing those related to the body. Additionally, there 
have been no studies examining modality-differ-
entiated thresholds of sensation and their con-
nections with disturbances in BI.

Current study
The main goal of this study is to investigate 

whether sensory disturbances are related to dis-
turbances in BI in schizophrenia. In relation to 
this question, the following hypotheses were 
formulated: (a) individuals with schizophre-
nia will display heightened sensory thresholds 
in experimental settings (pain and propriocep-
tion thresholds); (b) will have a greater number 
of disturbances in the sensory thresholds exam-
ined via questionnaire (both increased and de-
creased thresholds of sensations) and in BI than 
controls; (c) disturbances in the sensory thresh-
olds examined via questionnaire and in experi-
mental setting will be related to disturbed BI in 
individuals with schizophrenia. The study also 
tested whether clinical characteristics of the dis-
ease are related to sensory thresholds and BI. 
Since the analyses relating to the last question 
posed were not central to the hypotheses test-
ed, only statistically significant results (p <.05) 
are included in their presentation.

METHOD

Study design and participants

108 people participated in the study (conduct-
ed from 2018 to 2020), including 54 schizophre-
nia outpatients in a stable psychiatric state (in 
partial or full remission) with a diagnosis of 
schizophrenia according to the ICD 10 criteria. 
The clinical group was recruited from psychi-
atric day care units, and mental health outp-
tient’s clinics (Provincial Psychiatric Treatment 
Centre in Olsztyn, Psychiatric Treatment Cen-

tre in Poznań). The control group (n = 54) was 
matched the clinical group in terms of gender, 
age and years of education. The following exclu-
sion criteria were used: chronic somatic illness 
or physical disability and alcohol or psychoac-
tive substance dependence for both groups; dif-
ficulty in making contact for the clinical group; 
a history of psychiatric hospitalisation, current 
psychological or psychiatric treatment for con-
trol group. The participants completed ques-
tionnaires first, followed by the measurement 
of their proprioception, and pain thresholds. 
The clinical and control groups were examined 
by the psychologist, who was the project lead-
er. Three trained final year psychology students 
were employed as paid staff to examine 40 indi-
viduals from the control group. Clinical assess-
ments in schizophrenia group were conducted 
by the attending psychiatrists.

Measures

The Bodily Identity Scale (22 items, [20]) was 
used to assess disturbances in BI, relating to the 
boundaries of the body, a sense of life, conti-
nuity of the body in time or space, and coher-
ence with body movement and with body im-
age (e.g. The boundaries of my body are some-
times so unclear that I don’t know where I end 
and where I begin; Sometimes I feel dead in-
side; Sometimes, when looking at photos from 
the past, I have doubts whether it’s really me). 
Each item is scored on a five-point scale from 
5 (I strongly agree) to 1 (I strongly disagree).

The Sensory Thresholds Scales [20] measure 
disturbances in the perception of stimuli from 
the environment. The Heightened Thresholds 
Scale consists of eight items and measures de-
creased sensitivity to stimuli (e.g. Sometimes 
I don’t feel pain when I hurt myself). The Low-
ered Thresholds Scale consists of 7 items and 
measures increased sensitivity to stimuli (e.g. 
Sometimes even a gentle touch is painful). 
Each item is scored on a five-point scale from 
5 (I strongly agree) to 1 (I strongly disagree).

The Discrimination Weights Test was applied 
using the forced-choice comparison method in 
order to measure the proprioceptive sensitivi-
ty [23]. The study used a set of six identical oval 
containers, differentiated by weight (between 
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95g and 75g). Each trial involved sequentially 
lifting two weights, one at a time, and indicat-
ing which was heavier. In each trial the standard 
container weighing 75g was compared to a test 
weight (between 95g and 77,5g). The task was 
progressively more difficult as the weight dif-
ferences between the standard and test weights 
decreased. Each weighed pair was tested 8 times 
and the proprioceptive threshold was deter-
mined for the lightest weight that the subject 
could accurately identify in 75% of trials (6 cor-
rect responses).

The TempTest Apparatus was used to meas-
ure heat-induced pain thresholds. The apparatus 
consisted of a heating element (a metal plate), 
a control unit and a manipulator, the subject 
uses to signal the onset of pain. Subjects placed 
the underside of their wrists against the heat-
ing element with an initial temperature of 30 de-
grees Celsius. Their task was to signal the mo-
ment the increasing temperature caused a pain-
ful sensation. The pain threshold indicator was 
expressed in degrees Celsius.

The Positive and Negative Syndrom Scale, de-
veloped by Kay et al. [26], was used to assess the 
positive, negative symptoms of schizophrenia, 
and general psychopathology.

Statistical Analysis

As the variables had no normal distribution, the 
one-sided bootstraped Yeun’s t-test was used to 
examine intergroup differences in dependent 
variables and the corrected Cohens d was cal-

culated to assess the effect size. The differences 
between the clinical and control groups in terms 
of demographic variables were analysed using 
the Mann-Whitney U test, Student’s t test and 
the chi-square test of independence. The Mann-
Whitney U test and Spearman’s rho correla-
tion coefficient were used to analyse the associ-
ations between the dependent variables and de-
mographic or clinical characteristics. The SPSS 
(ver. 28.0.1) was used for the analyses; the ef-
fect size was calculated by the Jamovi software 
(ver. 2.4.0).

A design with a sample size of paired 54 sub-
jects in each group will reliably (with probabili-
ty greater than 0.8) detect effect sizes of δ ≥ 0.343, 
assuming a one-sided criterion for detection 
that allows for a maximum Type I error rate of 
α = 0.05.

RESULTS

Table 2 presents the demographic and clinical 
characteristics of the study groups. The study 
groups did not differ in terms of age or years of 
education. However, those with a diagnosis of 
schizophrenia were more often single than the 
control group. The dominant diagnosis in the 
clinical group was that of multiple episodes with 
partial remission (59%), with the onset occurring 
in early adulthood. All participants in the clini-
cal group were taking antipsychotic medication 
(85.2% second-generation drugs; 12.9% combi-
nation of first – and second-generation antipsy-
chotics; 1 person a first-generation drug).

Table 2 Demographic and clinical characteristics of the study groups.

Schizophrenia (n = 54) Controls (n = 54) Test (Χ2 / z; p)
Gender (n, %)
Women
Man

 27 (50%)
27 (50%)

 27 (50%)
27 (50%)

ns.

Relationship status (n, %)
Single 
in a relationship

44 (81.5%)
10 (18.5%)

15 (27.8%)
39 (72.2%)

31.42(1) < 0.001

Age (SD) 37.94 (9.51) 38.54 (10.01) ns.a

Years of education (SD) 13.35 (2.74) 13.46 (2.74) ns.
Clinical characteristics Mean; (SD)
Illness onset time (years) 24.94; (8.26)
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Number of hospitalisations (within 
the last three years)

1.31; (1.79)

PANSS
positive symptoms
negative symptoms
general psychopathology

11.98; (5.09)
16.44; (7.27)
32.67; (10.97)

Schizophrenia type (n, %)
first episode, full remission
first episode, partial remission
multiple episodes, full remission
multiple episodes, partial remission

8 (7.4%)
5 (4.6%)
9 (8.3%)

32 (59.3%)
Note. ns = not significant; a = Student’s test

Table 3 shows the results of intergroup dif-
ferences in sensory thresholds and BI using the 
one-sided bootstrapped Yeun’s t-test. Individuals 
with a schizophrenia diagnosis are characterized 
by a higher proprioception thresholds and a low-
er pain threshold than the control group, when 
experimentally measured. The clinical group 

also had a higher number of disturbances in both 
heightened and lowered sensation thresholds and 
in BI when measured by questionnaire. A medi-
um effect was discovered in terms of BI and pro-
prioception threshold, while heightened and low-
ered thresholds in questionnaire, and pain thresh-
olds in experimental setting had a small effect.

Table 3 Means, standard deviations and medians of sensory thresholds and bodily identity in groups  
with results of comparison test.

Sensory threshold Schizophrenia 
(M±SD; Md)

Controls 
(M±SD; Md)

Yuen’s 
bootstrap t(df)

p-value Cohens d*

Propriocepion threshold 84.44±5.04; 85 80.83±3.43; 80 3.19 (62.9) 0.004 0.51

Pain threshold 42.49±3.98; 43.6 44.06±4.26; 45.6 -2.34 (65.8) 0.023 0.32

Heightened thresholds 1.90±0.71; 1.2 1.56±0.57; 1.4 2.62 (62.8) 0.004 0.35

Lowered thresholds 1.93±0.73; 1.9 1.66±0.61; 1.4 1.92 (61.8) 0.050 0.29

Bodily identity 2.13±0.67; 2.0 1.45±0.48; 1.3 6.03 (61.9) <.001 0.72

Note. Bootstraped t-test based on 2000 samples.

The statistical analyses revealed that none of 
the experimentally measured sensory thresholds 
was associated with disturbances in BI (r propr. 
=.20, p = .15; r pain = .03, p = .841), whereas both 
heightened and lowered sensations thresholds 
measured via questionnaire were related to BI 
disturbances (r lowT. =.69, p < .001; r highT. =.59, 
p < .001).

In the analysis of associations between sensory 
thresholds and BI disturbance, on the one hand, 
and clinical variables, on the other, scores on the 
PANSS scales, number of psychiatric hospitali-
sations within the last three years, and time of 
onset were included. The number of hospitali-
sations correlated positively with an increased 
threshold for pain, and BI disturbances (r pain 

=.33, p = .016; r identity = .29; p = .035). There were 
no correlations between the remaining clinical 
variables (onset time and PANSS) and sensory 
thresholds (investigated via questionnaire and in 
an experimental setting). Bodily identity distur-
bances correlated positively with positive symp-
toms of schizophrenia (r = .27; p = .045).

DISCUSSION

Sensory processing disturbances in schizophre-
nia have been widely studied, but not all modal-
ities have received equal attention. Previous re-
search focused on only one type of stimulation, 
primarily exploring disruptions in olfactory and 
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pain processing, while proprioceptive process-
ing abnormalities received less attention [1]. Our 
study is the first to consider both experimental-
ly studied perception of two types of stimu-
li (pain and weight) and sensory thresholds as-
sessed via a questionnaire. Previous postulations 
about a link between disturbed sensory process-
ing and self-disorder in schizophrenia have not 
been empirically verified, except for Arnfred et 
al.’s study [25]. Our study aimed to verify two 
main hypotheses: first, disturbances in stimu-
lus perception were more frequent in the schiz-
ophrenia group, and second, these abnormalities 
were associated with sense of self-disorder oper-
ationalized as disturbed sense of BI.

In line with expectations and the results of 
a previous study of patients hospitalised for 
schizophrenia [3], it was shown that individuals 
in remission struggle with alternating states of 
both excessive and reduced sensitivity to stimu-
li, examined using two independent scales in the 
questionnaire (correlation between the scales: r = 
.62; p < .001). Stimulus hypersensitivity in schiz-
ophrenia is linked to sensory gating deficits and 
leads to a breakdown in the perceptual field and 
sensory overload [27] which is phenomenolog-
ically characterised as “feeling attacked by sen-
sations”. In turn, an elevated sensation thresh-
old may be a defence against an intolerable on-
slaught of stimuli.

The hypothesis regarding differences in exper-
imentally measured sensory thresholds between 
the clinical and control groups was partially con-
firmed. Individuals diagnosed with schizophre-
nia showed higher thresholds for proprioception 
as expected, but they were more sensitive to pain 
than the control group. Moreover, the present-
ed study found that the proprioceptive deficit in 
schizophrenia is present even in those in remis-
sion, contrary to previous observations mainly 
in severe cases [23]. The results also undermine 
the popular thesis of pain indifference in schiz-
ophrenia. Our study is not the first to show in-
creased sensitivity to pain in schizophrenia [17-
19]. The key factor appears to be the specifici-
ty of the clinical group, as all these studies were 
conducted on outpatients (likely to be in the re-
mission). In contrast, studies demonstrating an 
elevated pain threshold in schizophrenia were 
conducted on hospitalized patients during the 
chronic or acute phases of the illness [13]. There-

fore, reduced sensitivity to nociceptive stimuli 
seems to depend more on the phase and course 
of the illness rather than the schizophrenia diag-
nosis itself [28]. Our study showed a relationship 
between the number of psychiatric hospitaliza-
tions and lower sensitivity to pain, supporting 
the idea that reduced sensitivity to this stimuli 
is related to the severe course of schizophrenia.

Increased sensitivity to pain with simultane-
ous decreased sensitivity to proprioceptive stim-
uli in people with a diagnosis of schizophrenia 
suggests the involvement of different psycholog-
ical factors in the evaluation of these two types 
of stimuli. While pain perception includes an 
affective component, estimating proprioceptive 
thresholds involved working memory, as it re-
quired memorization of the standard weight, 
which was then compared to the test weight. 
The obtained results therefore suggest that fast-
er pain signalling in people in schizophrenia re-
mission may be due to hypervigilance to aver-
sive stimuli and heightened levels of anxiety [17] 
compared to the control group. In contrast, the 
proprioceptive threshold test method does not 
solely examine sensitivity to proprioceptive sen-
sations, as it involves additional cognitive pro-
cesses. Working memory deficits possibly made 
testing proprioception thresholds a more chal-
lenging task for the clinical group as evidenced 
by the finding that intergroup differences were 
more strongly expressed when proprioception 
thresholds were tested than when pain thresh-
olds were examined.

Another hypothesis concerned the greater 
number of disturbances in BI in schizophrenia. 
It was confirmed, based on a questionnaire, that 
individuals diagnosed with schizophrenia strug-
gle with a number of disruptions in BI, includ-
ing such experiences as uncertainty about body 
boundaries, loss of sense of being alive and uni-
ty with their own body, and discontinuity of the 
body in time and space. Co-occurrence of distur-
bances in BI with florid symptoms of psycho-
sis and the number of psychiatric hospitalisa-
tions is consistent with the results of other stud-
ies [6] and suggests that severe disturbances in 
the sense of BI may be an early marker of prone-
ness to schizophrenia and may develop into full-
blown psychosis [4,7].

We hypothesised that accumulated distur-
bances in sensory perception investigated by the 
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questionnaire should be associated with a dis-
turbed sense of BI. Our study confirmed this hy-
pothesis, as both excessive and reduced sensi-
tivity to the stimuli examined via questionnaire 
were associated with disturbances in BI.

The results of presented study have revealed 
no significant correlation between experimen-
tally tested sensation thresholds and BI. Previ-
ous data on the co-occurrence of disrupted sen-
sory processing and the fragmentation of identi-
ty was based on testimonies of individuals with 
schizophrenia [29]. The co-occurrence of these 
experiences was observed during transient states 
of disorientation, where individual felt lost in 
their own experiences and the world. However, 
the participants of presented study were well-
functioning individuals in remission who, while 
responding affirmatively to the questions in the 
questionnaire regarding disturbances in BI and 
sensory perception, did not necessarily display 
these disturbances during the study. This might 
explain the discrepancies in the results of pre-
sented research and those obtained by Arnfred 
et al. [25], who demonstrated the coexistence of 
proprioceptive deficit in experimental setting 
with self-disorder in schizophrenia. Arnfred et 
al.’s study involved hospitalised patients dur-
ing their first episode of psychosis, who also dis-
played disruptions in somatosensory processing 
in response to rapid changes in the weight held 
in the hand. This means that the differences in 
the results obtained may be due to the specifici-
ty of the group studied (remission vs active psy-
chosis) and the method of measuring the dis-
ruptions in perception in experimental setting 
(patient’s subjective assessment vs. assessment 
of brain bio-electrical activity by evoked poten-
tials). Additionally, the lack of correlations be-
tween BI and experimentally tested sensation 
thresholds, with simultaneous correlations be-
tween BI and questionnaire-tested sensory dis-
turbances, may also be due to the greater contri-
bution of a situational factor (e.g. the patient’s 
condition) when a single stimulus-response is 
measured. This means that associations based 
on questionnaires are easier to establish than 
those based on a single reaction, especially when 
its strength is only weakly (pain thresholds) or 
moderate (proprioception threshold) expressed.

CONCLUSIONS

The current study leads to several interesting 
conclusions. In remission from schizophrenia 
we observe no coherent pattern of disturbances 
in experimentally measured sensory thresholds: 
although thresholds for proprioception are ele-
vated, the pain threshold is lowered. The results 
obtained undermine the common assertion of 
indifference to pain in schizophrenia. Based on 
previous research, it might be assumed that in-
difference to pain is present only in severe forms 
of the illness, while in remission from schizo-
phrenia an increased sensitivity to pain is ob-
served. Schizophrenia is associated with numer-
ous disturbances in BI, including a sense of in-
ternal death, body boundary dissolution, a lack 
of coherence in movement and in body image, 
and a loss of continuity of the body in time and 
space. The lack of assumed association between 
disruption in the processing of stimuli in exper-
imental settings and the BI stems from the study 
methodology and the specific characteristics of 
the experimental group. The co-occurrence of 
severe disruptions in the processing of stimu-
li and disturbed BI occurs in transient states of 
the fragmentation of identity, as borne out by 
the testimonies of individuals with schizophre-
nia [29], and was confirmed by the results of this 
study based on declarative methods.

LIMITATIONS

The study has certain limitations. Firstly, the 
clinical group was specific: although the du-
ration of remission was not examined, the pa-
tients were stable and in good rapport. Presum-
ably, chronic schizophrenia or its acute phase 
would have been associated with different out-
comes. More precisely, disorientation or emo-
tional withdrawal would be associated with sig-
nificantly higher sensory thresholds measured 
in experimental settings than those observed in 
presented study. Secondly, the questionnaire-
based study of BI concerned the presence of 
states experienced at different moments in life, 
which does not imply their presence during the 
study. A link between BI and disturbed sensa-
tion processing in experimental setting could 
therefore be observed in active psychosis or in 
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the situation of provoking disturbances in sen-
sorium, which is, however, ethically controver-
sial.

REFERENCES

1. Postmes L, Sno HN, Goedhart S, van der Stel J, Heering 
HD, de Haan L. Schizophrenia as a self-disorder due to per-
ceptual incoherence. Schizophr Res. 2014; 152(1): 41–50.

2. Tsakiris M. The multisensory basis of the self: From body to 
identity to others. Q J Exp Psychol. 2017; 70(4): 597–609.

3. Sakson-Obada O., Chudzikiewicz P., Pankowski D, Jarema, 
M. (2018). Body image and body experience disturbances in 
schizophrenia: An attempt to introduce the concept of body 
Self as a conceptual framework. Curr Psychol. 2018; 37(1): 
390–400.

4. Costantini M, Salone M, Martinotti G, Fiori F, Fotia F, Di Gian-
nantonio M, Ferri F. Body Representations and basic symp-
toms in schizophrenia. Schizophr Res. 2020; 222: 267–273.

5. Hemsley D. The disruption of the “sense of self” in schizo-
phrenia: Potential links with disturbances of information pro-
cessing. Br J Med Psychol. 1998; 71(2): 115–124.

6. Nandhakumar S. Proprioception and tactile perception in 
schizophrenia. Vanderbilt Undergrad. Res. 2023; 13(1): 85-92.

7. Stanghellini G, Ballerini M, Fusar-Poli P, Cutting J. Abnormal 
bodily experiences may be a marker of early schizophrenia? 
Curr Pharm Des. 2012; 18(4): 392–398.

8. Chapman L, Chapman J, Raulin M. Body image aberration in 
schizophrenia. J Abnorm Psychol. 1978; 87: 399–407.

9. Priebe S, Röhricht F. Specific body image in acute schizo-
phrenia. Psychiatry Res. 2001; 101: 289–301.

10. O’Connell F, Osiyemi N, Saliba Z, Mortimer N, Pourmand A. 
Reduced pain perception in patients with schizophrenia; 
A missed case of hand fracture. Am J Emerg Med. 2021; 
49: 440.e1-440.e3.

11. Dworkin R, Clark W, Lipsitz J, Amador X, Kaufmann AC, 
Opler, L, Gorman JM. Affective deficits and pain insensitivity 
in schizophrenia. Motiv Emot. 1993;17: 245–276.

12. Stubbs B, Mitchell A, De Hert M, Corell C, Soundy A, Stroo-
bants M, Vancampfort D. The prevalence and moderators of 
clinical pain in people with schizophrenia: A systematic re-
view and large scale meta-analysis. Schizophr Res. 2014; 
160(1–3): 1–8.

13. Sakson-Obada O. Pain perception in people diagnosed with 
schizophrenia: Where we are and where we are going. Psy-
chosis. 2017; 9(4): 358–366.

14. Carrasco-Picazo JP, González-Teruel A, Gálvez-Llompart 
AM, Carbonell-Asins JA, Hernández-Viadel M. Pain sensi-
tivity in patients with schizophrenia: a systematic review and 
meta-analysis. Actas Esp Psiquiatr. 2023; 51(1): 29-40.

15. Zhou L, Bi Y, Liang M, Kong Y, Tu Y, Zhang X, Song Y, Du X, 
Tan S, Hu L. A modality-specific dysfunction of pain process-
ing in schizophrenia. Hum Brain Mapp. 2020 41(7):1738-1753.

16. Atik L, Konuk N, Akay O, Ozturk D, Erdogan A. Pain percep-
tion in patients with bipolar disorder and schizophrenia. Acta 
Neuropsychiatr. 2007; 19: 284–290.

17. Lévesque M, Potvin S, Marchand S, Stip E, Gringon S, Pierre 
L, Lipp, O, Goffaux P. Pain perception in schizophrenia: Ev-
idence of a specific pain response profile. Pain Med. 2012; 
13(12): 1571–1579.

18. Girard M, Plansont B, Bonnabau H, Malauzat D. Experimen-
tal pain hypersensitivity in schizophrenic patients. Clin J Pain. 
2011; 27: 790–795.

19. Paquet, A., Plansont, B., Girard, M. (2019). P Issues Ment 
Health Nurs. 2019; 40 (9): 781-789.

20. Sakson-Obada O. Ja cielesne w schizofrenii. Poznań: 
Wydawnictwo Nauk Społecznych i Humanistycznych UAM; 
2020.

21. Rado S. Dynamics and classification of disordered behavior. 
Am J Psychiatry. 1953; 110: 406–416.

22. Meehl PE. Schizotaxia, schizotypy, schizophrenia. Am Psy-
chol. 1962; 17: 827–838.

23. Rosenbaum G, Flenning F, Rosen H. Effects of weight inten-
sity on discrimination thresholds of normals and schizophren-
ics. «J. Abnorm Psychol. 1965; 70(6): 446–450.

24. Haan de S, Fuchs T. The ghost in the machine: Disembod-
iment in schizophrenia – two case studies. Psychopatholo-
gy. 2010; 43(5): 327–333.

25. Arnfred SM, Raballo A, Morup M, Parnas J. Self-disorder 
and brain processing of proprioception in schizophrenia 
spectrum patients: A re-analysis. Psychopathology. 2015; 
48(1): 60–64.

26. Kay SR, Fiszbein A, Opler LA. The positive and negative 
syndrome scale (PANSS) for schizophrenia. Schizoph Bull. 
1987; 13(2): 261–276.

27. Chapman J, Freeman T, McGhie A. Clinical research in 
schizophrenia – the psychotherapeutic approach. Psychol 
Psychother. 1959; 32: 75–85.

28. Nagamine T. Pain threshold paradox in schizophrenia: A nar-
rative review based on the latest neuroscience. Psychiatr 
Danub. 2023; 35(2), 174-179.

29. Saks E. The center can not hold. New York: Hyperion; 2017


