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Abstract

Background Previous research suggests that auditory hallucinations are prevalent within both the clinical and
general populations. Yet, we know little about how these phenomena are associated with other psychopathology
symptoms and experiences. The current study aids investigations towards preventing, predicting and more effectively
responding to such distressing occurrences. There have been substantial efforts in the literature to propose models

of auditory hallucination and attempts to verify them. However, many of these studies used survey methods that
restrict the person’s responses to a set of pre-defined criteria or experiences and do not allow exploration of potential
important other symptoms beyond them. This is the first study to explore the correlates of auditory hallucination
using a qualitative dataset consisting of unrestricted responses of patients about their lived experiences with mental
illness.

Method The study used a dataset consisting of 10,933 narratives from patients diagnosed with mental illnesses. For
analysis, the study used correlation on the text-based data. This approach is an alternative to the knowledge-based
approach where experts manually read the narratives and infer the rules and relationships from the dataset.

Result This study found at least 8 correlates of auditory hallucination (small correlation coefficients), with the unusual
ones being “pain/The study also found that auditory hallucinations were independent of obsessive thoughts and
compulsive behaviours, and dissociation, in contrast with the literature.

Conclusion This study presents an innovative approach to explore the possible associations between symptoms
without the restrictions of (or outside the confines of) traditional diagnostic categories. The study exemplified this by
finding the correlates of auditory hallucination. However, any other symptom or experience of interest can be studied
similarly. Potential future directions of these findings are discussed in the context of mental healthcare screening and
treatment.
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Background

Auditory hallucinations are a cardinal feature of schizo-
phrenia spectrum disorders. They have often been linked
to suicide attempts [1] and homicide [2]. However, they
are not disease-specific [3]. Furthermore, they have been
reported in 10-15% of the non-clinical population in
individuals with no clinical diagnosis. Hence, such expe-
riences are regarded as relatively common.

On the other hand, auditory hallucinations can be
indicative of an organic cause such as a brain tumour [4],
and non-organic psychiatric illness such as psychotic,
affective, and personality disorders [5]. However, despite
such prevalence and associations with serious illnesses,
there is little research focusing on what symptoms tend
to co-occur with auditory hallucination, which can fur-
ther inform understanding of the onset and maintenance
of these potentially distressing experiences. Additionally,
such knowledge could help identify specific patterns of
symptoms that may not conform to traditional diagnostic
categories and enable more individualised and effective
responses.

Theoretical frameworks for auditory hallucination
Auditory hallucinations are often associated with other
psychopathological experiences. In terms of lifetime
prevalence, a broad pattern has previously been identi-
fied, with auditory hallucinations being 2-3-fold more
common than visual hallucinations, which are around
twice as common as tactile hallucinations, which in
turn were around twice as common as olfactory hal-
lucinations [6]. In addition, some of the major theo-
retical frameworks that describe the psychological
mechanisms underlying hallucinations suggest that the
voice’s appraisal (meaning, identity, and supposed malev-
olent intention) was closely linked to distress [7]. For
example, beliefs of “malevolent” intent and the power of
the voices are considered to trigger anxiety and depres-
sion [8].

A model proposed that abnormal neural activation pat-
terns lead to experiences of auditory hallucinations. Such
activation patterns produce auditory signals linked to
errors in signal detection, deficits in executive and inhibi-
tion, memories and expectations and other factors which
influence how such events or experiences are interpreted
[9].

Emotional factors play a particularly prominent role
at all levels of this hierarchy. For example, anxiety could
result from beliefs about the voices and, at the same
time, facilitate the recurrence of auditory hallucinations
and thus be a perpetuating factor [7]. Therefore, audi-
tory hallucinations have been argued to trigger a new set

of symptoms (e.g., those related to anxiety syndrome).
Alternatively, other psychopathological symptoms such
as those related to anxiety can also induce verbal hallu-
cinations [10]. Therefore, auditory hallucination could
be related to other psychopathological symptoms and
experiences in both directions. The literature needs to
discover the complete set of symptoms and experiences
that are associated with auditory hallucination for a more
comprehensive understanding of the phenomenon of
hearing voices.

The traditional approach to studying auditory
hallucination and psychopathology in general
Conventionally, auditory hallucinations, like most other
phenomena in mental ill-health experiences, had been
frequently studied in the context of the DSM and ICD
based categories of mental disorders such as schizophre-
nia and related psychoses, or on their early signs and
symptoms in high-risk “prodromal” groups e.g., [11, 12].

The limitations of this category-based approach to
diagnosis and treatment are increasingly being recog-
nised e.g., [13]. There tend to be several main areas of
concern about these traditional approaches. First, the
diagnostic categories suffer from high diagnostic hetero-
geneity, indicating that two patients diagnosed with the
same disorder have different symptomatic experiences
[14]. Second, this problem does not disappear when Arti-
ficial Intelligence does the clustering instead of humans
[15]. Third, both of these studies utilised the same data-
set used in the current study consisting of patients’ first-
hand narratives about their lived experiences. Therefore,
the concerns are related to the description of mental
illnesses.

A new approach - shifting the object of inquiry to
individual symptoms

It has been proposed that psychopathology be studied
using individual symptoms as the object of analysis [16]
instead of using diagnostic categories. This line of emerg-
ing literature mostly attempts to describe psychopatho-
logical experiences.

Current studies using symptoms as the object of analy-
sis have progressed using new lines of analytics such as
the network approach (N.A.) e.g., [17-20]. One of the
advantages of N.A. is that you can mathematically anal-
yse and visualise the interrelationship of symptoms.
From a topological point of view, the network structure
is composed of nodes representing the variables studied
and the edges or lines connecting the nodes and repre-
senting their relationship. In addition, graph theory has
been used to represent different spatial and functional
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characteristics that reveal information about the types of
relationships between the network nodes.

Problem with the new approach - the source of data
The findings of data analysis are dependent on the quality
of the data that is fed in. Many of these symptomic stud-
ies have used questionnaires to collect data similar to the
previous studies using DSM categories. However, there
are several concerns with using such tools for data collec-
tion. For example, such questionnaires intend to measure
questionable constructs, such as depression which con-
sists of different items/symptoms for different experts.
So, there is no consensus on which symptoms to con-
sider; for example, there is little overlap between some
aspects of the most used depression questionnaires [21].
Additionally, there is an underlying assumption that
all symptoms (represented by items) contribute towards
estimating the construct with equal weight, which is
often not the case. Furthermore, using questionnaires
also means that the respondent is often restricted to
respond to only a few symptoms based on the research-
ers’ choice of standardising measure— and so maybe leav-
ing out other symptoms even if they are more frequent
and important to the respondent (other symptoms which
may or may not be covered in a different psychometric
measure of the particular construct had been chosen).
Together, these issues raise an important question: which
symptoms to consider (and which not to) while explor-
ing a particular phenomenon, syndrome, or symptomatic
experience? Ideally, one would want to query respon-
dents regarding all the unique and potential symptoms
from across all the relevant questionnaires, but that is
not feasible/practical. So, while such a comprehensive
approach would address one concern (i.e., the appropri-
ate object of inquiry), other concerns remain unresolved
(i.e., how to collect all the relevant data).

Potential solution

We propose that the solution lies in investigating symp-
toms of mental illnesses using rich, unrestrictive textual
narratives of lived experiences from patients diagnosed
with mental illnesses — as an alternative to survey data.
In recent studies [14, 15], we attempted to explore the
network structure of psychopathological symptoms and
experiences using rich, unrestrictive textual narratives of
lived experiences from patients diagnosed with mental
illnesses. Both of these studies utilised the same data we
used in the current study. It was found that ‘auditory hal-
lucinations’ was one of the most frequently co-occurring
experiences among all other symptoms of psychopathol-
ogy, indicating a transdiagnostic nature. However, given
the textual nature of data, the relationships were based on
co-occurrences, and it did not communicate the strength
of such relationships.
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The current study investigates the strength of such
symptomatic associations of auditory hallucination with
other psychopathological experiences. In addition to
contributing to the theoretical advancement of the psy-
chosis literature, the process demonstrates how to use
text-based data and find co-occurrences as an alterna-
tive to using survey-based data and find correlation
coefficients.

A previous study used Network Analysis to identify the
co-occurring symptoms of psychopathology [15] from
the patients’ narrative data. However, it did not convey
information about “how strong?” or “interesting” the rela-
tionships were. This is the first study that demonstrates
how to find the numeric strength of associations between
co-occurring symptoms from a purely text-based data-
base narrating patients’ experience. We used correlation
analysis to find associations between symptoms from
web-scraped narrative data in the mental health litera-
ture to achieve this. Therefore, this study demonstrates
how we can quantify rich qualitative data sources and
employ standard statistical analysis.

Borrowing the idea from machine learning literature,
we propose three main stages of developing research
in this emerging area: Describe, Predict and Prescribe.
Much of the emerging symptomic literature on mental
ill-health, including the current study, is expected to con-
tribute to the exploration/description (of psychopatho-
logical experiences) stage. Once this stage of research is
sufficiently well developed and we know which symptoms
or experiences are inter-related or co-varies, based on
such findings, future studies could use such relationships
and attempt to predict one symptom from the other(s)
and contribute towards better prognosis, screening, and
preventive interventions. Once we can predict a condi-
tion or experience from others, it opens up possibilities
to prescribe interventions. Therefore, in the third and
final stage, the research could be developed to inform
prescribing clinicians and other stakeholders on which
treatment, initiatives, or interventions to offer, to whom
and in what circumstances using the predictive relations.
As mentioned above, this study is expected to inform the
first stage of mental healthcare research, describing the
relationships between conditions or experiences.

Research questions

In this study, we attempted to explore the association of
auditory hallucination with other narrative descriptions
of psychopathological symptoms. This is expected to con-
tribute towards developing our understanding of audi-
tory hallucinations. The merit of the current study lies in
the fact that it uses a source of data that does not restrict
patients’ responses to a pre-fixed set of questions, symp-
toms or conditions. In contrast, the typical method of
data collection in mental health literature involves setting
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a list of variables, using scales to prompt respondents to
answer those variables, and then conducting correlation
analysis. This survey-based approach poses a risk of con-
firmation bias since the researcher already decides which
symptoms to investigate before collecting data. Further-
more, if a questionnaire only covers nine depression
symptoms (such as the PHQ-9) but a patient experiences
fifteen different symptoms, there is no opportunity for
the patient to report the additional six symptoms, leading
to potential data loss.

On the other hand, in data sources such as narra-
tives and interview transcripts, the researcher either
asks open-ended questions or does not ask anything at
all. Either way, the participant gets the opportunity to
express all the symptoms they want, and the researcher
then tries to find associations between all the reported
symptoms after the data collection is over. In simpler
words, in survey data, the symptoms are given by the
researcher. In narrative or interview data, the patient or
participant gives the symptoms, implying an association
between the participants’ reported symptoms.

Furthermore, the surveys using Likert scales are sus-
ceptible to response biases such as social desirability and
acquiescent responding - comprising with the compro-
mise the fairness and the validity of the assessments [22].

On the other hand, the data source we used in the cur-
rent study offered the usage of fictitious identity. Since no
one is approaching the patients (such as the researcher or
someone in authority), we argue that they are more likely
to be open and honest with their responses because they
are the ones who are voluntarily logging into the forum
and writing about their experience. Finally, the size of
the data and the economic factors associated with it is
another merit of the data and method we used. About
10,000+ data were collected within one minute. Thus, the
reason why the current study needs to exist is to dem-
onstrate an alternative approach to collect data and use
correlation on it without running the list of missing out
on variables that are actually important to the patient;
reducing the likelihood of potential biases among the
respondents, and collect a large dataset within a few short
periods of time free of cost using a personal computer.

Additionally, in the current study, we also aim to
find the variables that were independent of auditory

Table 1 Sample dataset (cleaned)
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hallucinations (correlation coefficient=0). Still, in con-
trast, the literature suggested an association. In line with
the above discussion, such differences might be impor-
tant to note. At the least, it raises a question about the
proposed relationship and urges further investigations
towards confirmation.

Method

Data

The current study utilised a dataset consisting of 10,933
narratives from patients diagnosed with mental illnesses
and their lived experiences. It is secondary data for the
current study because we collected it in a previous study
[14]. In this prior study we proposed an alternative
approach to measuring the reliability of the diagnostic
system in mental health. The researchers used Jaccard’s
similarity index analysis on 228 narratives from patients
with mental disorders to demonstrate the high hetero-
geneity and limited reliability of the existing categorical
taxonomic system (e.g. DSM). The results showed that
narratives are a statistically viable data resource and can
distinguish between patients with different diagnostic
labels, but the similarity coefficients between the major-
ity of narrative pairs were low. This study highlighted the
need for a more comprehensive and accurate diagnostic
system in mental health and has potential applications in
healthcare management and mental health research.

The data was sourced from an online platform called
https://www.livejournal.com/. The data is devoid of any
numeric responses, such as frequencies of symptom X
(as present in survey data) and is purely text-based data.
The data was cleaned, and the psychopathological symp-
toms were filtered out (biological conditions or symp-
toms were not included), removing all other words from
each narrative. Information about the cleaning and fil-
tration process can be found in the study that collected
this data i.e., [14]. The result was a dataset with each row
representing the symptoms each patient has reported, as
indicated by Table 1.

The data used in the study was obtained from Live-
Journal.com, where individuals have the option to share
their experiences and thoughts anonymously. So, many
users did not posted their private information. Addition-
ally, not all posts included information on psychiatric

Patient ID Narrative (Unfiltered)

Narrative
(Filtered)

1 | feel low mood. | don't like doing anything, just feel lethargic.

2 I'am always having apprehensions. Often | can't sleep at night and the lack of sleep is making it dif-
ficult for me to carry out my jobs. These days, | often feel panic attacks.

3 | used to hear voices, and that used to make me feel anxious all the time. Often | wouldn't be able to
sleep at night. But then | started my medications, and it's much better now.

Low mood, lethargy
Apprehensions,
lack of sleep, panic
attacks

Hearing voices,
anxiety, lack of
sleep
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Table 2 Sample Data used for Pearson Correlation

PatientID Low Mood  HearingVoices Lack of sleep
1 1 0 0
2 0 0 1
3 0 1 1

Table 3 Describing the dataset in terms of the number of
narratives mentioning auditory hallucinations

Total number of Total
symptoms reported Narratives

Mentioned
Auditory
Hallucination

Percentage
of datasets
with auditory
hallucination

0 704 0 0

1 964 7 0.73
2 944 6 0.64
3 791 14 1.77
4 or more 7530 597 793
Total 10,933 624 5.71

diagnoses. Overall, the data on socio-demographic infor-
mation or diagnostic labels is not readily available. The
study by [14] highlights the unreliability of such diagnos-
tic labels and cites extensive literature to support this.
Hence, while it may be of interest to know the diagnoses
of the participants, it would not be relevant to the aim
of identifying correlations with auditory hallucinations
and in a study where a transdiagnostic approach is being
taken instead. Therefore, we have not presented the par-
ticipants’ sociodemographic information, and psychiatric
diagnoses here.

For the current study, we converted this dataset by
encoding the features (symptoms) using a one-hot (aka
‘one-of-K’ or ‘dummy’) encoding scheme. This results in a
dataset that has rows indicating each patient. In contrast,
columns indicate the symptoms they reported in binary
form (where 1 represents the reporting of that symptom,
while the O represent not reporting of that symptom).
Therefore, it does not matter if the patient used the term
“anxiety” ten times in their narrative. It was assigned as
1. Likewise, zero was assigned to the symptoms which a
particular patient did not report in their narrative.

Together, in the resultant dataset (Table 2), each indi-
vidual row in the database represents a patient (unit of
analysis). Thus, thousands of columns in the database
correspond to the full set of symptoms reported by all the
patients in the database.

A previous study with the same dataset found that
auditory hallucinations co-occur with the other symp-
toms in counts as enlisted in the table below in Table 3.

Analytics procedure

The database originally had 10,933 rows represent-
ing patients and 1583 columns representing symptoms/
experience words. We removed all narratives that did not
have mentions of any symptoms (n=704). One duplicate
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row was also removed, leaving behind 10,228 narratives
in the final dataset.

Likewise, a manual scan was done to delete the use-
less “words” (which do not indicate symptoms or experi-
ences). There were multiple variations of the same word,
which were summed together into a single column. For
example, sad and sadness were two columns, and they
were clumped together to form a single column. Such
preliminary cleaning process removed 136 columns, leav-
ing 1583 words representing the symptoms or variables
for the final study. In the final dataset, 624 narratives out
of 10,933 narratives reported the experience of auditory
hallucination (5.71%).

We performed correlation analysis to find the associ-
ates of the auditory hallucination. The current study used
matplotlib.pyplot, a Python library, to implement the cor-
relation. The aim is to find the top correlations and check
if there are symptoms that were independent of auditory
hallucination (i.e., correlation coefficient=0), but in the
past literature, they were suggested as correlates.

Result

Descriptive statistics: describing the sample of 10,228
narratives

Some of the most frequently reported words in the data-
set were “depression’, “anxiety’, “fear’, and “loneliness”.
The Fig. 1 reports the word count for each.

The most important correlates of auditory hallucination
The highest correlation coefficient obtained was 0.26.
Using Cohen’s (1988) conventions to interpret effect size,
we infer that the correlation coefficients represent a small
association at best (when r=+0.10 to +0.30 and then
from —0.10 to -0.30). For practical reasons, we filtered
out the most prominent variables to report and discuss in
this study. However, the complete list is available in Sup-
plementary Table 1 (appendix A). To filter, we chose all
the correlates that had coefficients in the range of 0.10 to
0.30. Then we manually scanned them to report the most
meaningful ones.

For example, the variable “head” had the third-highest
correlation coefficient. Manual exploration seems to sug-
gest, some patients reported of headaches. But since we
restricted our exploration to only emotional, cognitive,
behavioural experiences (and not biological/psychoso-
matic symptoms), so, it was not considered for further
analysis.

We have reported the variables schizophrenia and psy-
chosis, which had the 6th and 11th highest coefficients.
But as mentioned above, such diagnostic terms are prob-
lematic on several grounds. For example, schizophrenia
and psychosis suffer from diagnostic heterogeneity (23)
both within and between individuals. This could mean
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Most frequently reported symptoms
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Fig. 1 Most frequently reported symptoms (n=10,228)

Table 4 Pearson correlations with auditory hallucination

(n=10,228)

Correlates of Auditory R C195% p-value power
Hallucinations

visual hallucinations 026 [0.24,028] <0.0001 1
schizophrenia 0.17 [0.15,0.19] <0.0001 1
fear 015 [0.13,0.17] <0.0001 1
delusion 0.14 [0.13,0.16] <0.0001 1
psychosis 014 [0.12,0.15] <0.0001 1
paranoia 0.13 [0.11,0.15] <0.0001 1
suicide 0.11 [0.09,0.12] <0.0001 1
pain 011 [0.09,0.12] <0.0001 1
trauma 0.0 [0.08,0.12] <0.0001 1

that two people with very different experiences could be
diagnosed with the same label.

Furthermore, such categories of mental illnesses were
created and did not have ground-truth nor a biological.
Hence, even when we report them, we will not discuss
them further. On the other hand, individual symptoms
such as delusion, paranoia, fear, suicide, and pain were
reported and discussed. In total, nine variables were
chosen for reporting, and 7 of them were discussed. The
Table 4 below suggests correlations. Note that we did not
find any correlations between —0.10 to -0.30. All the cor-
relates of auditory hallucination are enlisted in Supple-
mentary Table 1 (appendix A).

From the Table 4 above, we found that visual hal-
lucinations and auditory hallucination were positively

N count

1500

B
L]
o
o

correlated, r(10,226)=+0.26, p<.001, CI 95% [0.24,
0.28]. Additionally, fear was also positively correlated,
r(10,226)=+0.15, p<.001, CI 95% [0.13, 0.17]. Like-
wise, delusion was positively correlated with auditory
hallucination, r(10,226)=+0.14, p<.001, CI 95% [0.13,
0.16]. The correlation between auditory hallucination
and paranoia was positive as well, r(10,226)=+0.13,
p<.001, CI 95% [0.11, 0.15]. Moreover, the positive cor-
relation between auditory hallucinations and suicide was
r(10,226)=+0.11, p<.001, CI 95% [0.09, 0.12]. For pain
it was r(10,226)=+0.11, p<.001, CI 95% [0.09, 0.12].
Finally, for trauma, it was r(10,226)=+0.10, p<.001, CI
95% [0.08, 0.12].

The variables that are independent of auditory
hallucination (correlation coefficient of 0)

We scanned the 162 correlations independent of audi-
tory hallucinations (i.e., coefficient=0). This knowledge-
based search aimed to check if any of the symptoms that
the literature suggests a correlation was found to be inde-
pendent of auditory hallucinations in our dataset. The
complete list can be found in appendix B (Supplemen-
tary Table 2). For most of the variables, it is reasonable
to expect independence from auditory hallucination.
For example, hypertension (high blood pressure), nau-
sea, weight loss and do not relate to auditory hallucina-
tions. Therefore, in the current study, we will restrict our
discussion to the variables the literature proposes to be
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correlated with auditory hallucinations, but we found
otherwise. One such variable is dissociation.

A line of studies has proposed that dissociation plays
a role in the aetiology of hallucinatory experiences (e.g.,
[24]). But our dataset suggests no relation. Likewise, stud-
ies suggest that the prevalence of obsessive-compulsive
disorder (OCD) in individuals meeting the criteria for
schizophrenia was 25% (13/52). Out of those 13 patients
who met the criteria for both OCD and Schizophrenia,
nine reported to experienced auditory hallucination [25].
So, accordingly, minority people who experience audi-
tory hallucinations might also experience symptoms of
OCD. Additionally, there were studies that reported a
link between auditory hallucination and hearing voices
e.g., [26]. Furthermore, another study reported the expe-
rience of hallucinations (including auditory-) in patients
diagnosed with OCD [27]. But our findings do not sug-
gest such a link.

Discussion

The current study attempts to identify the strength of
association between pairs of psychopathological experi-
ences (with the constant being auditory hallucinations)
while identifying their co-occurrence patterns. In the
current study, we use this methodology to understand
the associated experiences of auditory hallucinations bet-
ter and improve our knowledge base within the psychosis
and psychopathology literature.

It is not surprising to find that people who experience
auditory hallucinations also report visual hallucinations.
A study reviewed those 30—37% of patients with lifetime
auditory hallucinations had experienced visual hallucina-
tions, and 83-97% of patients with experience of visual
hallucinations had experienced auditory hallucinations
[6]. However, the mechanism is unknown. Likewise, there
has been a relationship found between delusions and hal-
lucinations. For example, [28] reported that fluctuations
in the intensity (loudness and intrusiveness) of auditory
hallucinations correlated closely with fluctuations in the
intensity of the associated delusional beliefs, as well as
with moods of anxiety and depression. One hypothesis
proposed that the hallucination is the primary event, and
the delusion is a secondary consequence of it [29]. In
other words, the idea is that delusions arise as explana-
tions of anomalous experiences (e.g., auditory hallucina-
tions). The false belief is the outcome of the application
of processes of inference that do not differ substantially
from those generally found in non-deluded persons.

Similarly, it has been argued that auditory hallucina-
tions precede and may trigger paranoia in people with
psychosis and people at risk [30]. The exact nature of the
relationship or the mechanism is yet to be determined,
but a study in the past reported a relationship of audi-
tory hallucinations and paranoia to platelet MAO activity
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in patients diagnosed with schizophrenia [31]. Such
insights from the literature might aid in further explora-
tion of this link. Similarly, hearing voices (auditory hal-
lucinations) after the experience of stress (or trauma) has
been reported. It has been conceptualised as a dissocia-
tive experience [32]. This might explain the link between
“trauma” and “auditory hallucinations” However, it is also
possible that the experience of auditory hallucination
has been reported as traumatic. Although, we argue that
the first is more likely than the second. Likewise, there
is evidence pertaining to the role of command halluci-
nations (a subtype of auditory hallucinations) in suicide
[33]. In other words, patients might hear voices explicitly
instructing them to engage in specified behaviours, lead-
ing to suicidal or violent acts. The connection between
the two phenomena is poorly understood. However,
we also found support for this relationship. Similar, we
found auditory hallucinations were reported along with
fear. Thus, the literature suggests that it can be a two-way
relationship. For example, as mentioned above (under
theoretical framework), anxiety could result from beliefs
about the voices, facilitate the recurrence of auditory hal-
lucinations (as a perpetuating factor), and anxiety can
also induce verbal hallucinations [7, 10].

For some of the studies that exist, the review argued
that there are methodological concerns related to the
limited use of validated instruments that could pose spe-
cific barriers to the collection of meaningful phenom-
enological information. By using a new source of data
(patient narratives) instead of survey scales and arriving
at the same findings, we add additional findings to sup-
port some of the theoretical perspectives and research
findings on the explanations and associates of auditory
hallucinations.

Among the well-known correlations, an interesting
finding from our results was the relationships between
auditory hallucination and pain. There has been a report
of painful somatosensory hallucinatory perceptions [34].
Still, no apparent link of pain with auditory hallucination
was ever reported (to the best of our knowledge). We
argue that one of the closest links with pain and auditory
hallucinations was found in the association of migraines
in rare cases of auditory hallucinations [35]. However, we
argue that there might be an alternative mechanism(s).
Further investigation might better explain the relation-
ship between pain and auditory hallucinations.

The current study also investigated the variables inde-
pendent of auditory hallucinations with a special focus
on finding the ones that the literature otherwise states to
have a relationship.

The current study served its purpose of finding out
the correlates of auditory hallucinations. The next step
would be a qualitative study that manually analyses the
same dataset, reading through the narratives consisting
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of the correlations such as “pain” and “traumatic” — read-
ing them will inform the exact nature of the relationship
between them and auditory hallucinations. For example,
narrative reading might reveal that patients who experi-
enced auditory hallucination experienced an emotional
“pain”. Thus, it might solve the current obscurity about
the nature and direction of the relationship. However,
such narrative analysis is beyond the scope of the current
study as it requires manually reading 617 narratives that
had an auditory hallucination.

A preliminary small-scale review of ten random narra-
tives collected from individuals suffering from auditory
hallucinations has revealed some intriguing aspects that
underscore the significance of such datasets in under-
standing this phenomenon. The narratives provide a
glimpse into the patients’ experiences, and several com-
mon patterns can be observed.

One of the patients complained about the inefficiencies
of their local psychiatric clinic and pharmacies, highlight-
ing the importance of addressing the practical concerns
faced by individuals with mental health issues. Moreover,
several individuals spoke about their belief in magic and
the role it played in their lives, with some talking about
their abilities of fortune telling and dreams which show
them healing remedies. These instances highlight the
cultural and social context in which these individuals
lived, which is often neglected in the literature on mental
health.

The narratives also reveal the diversity of auditory hal-
lucinations and how they manifest differently in different
individuals. For instance, one person reported hearing
muffled and echoing voices from real people in front of
them (even when they could hear the TV play in the adja-
cent room clearly), while another mentioned that they
were hypersensitive to noises and found them painful.
Another individual mentioned that their auditory halluci-
nations were restricted to their right ear. These instances
suggest that auditory hallucinations may be related to
changes in the brain’s auditory perception.

The narratives also shed light on the potential adap-
tive functions of hallucinations. Two individuals reported
having visual hallucinations that were pleasant and kept
them company when they felt lonely. This points to the
possibility that hallucinations may serve an adaptive role
and that the focus of treatment should not only be on
treating the hallucinations with drugs but also on helping
the person replace their imaginary friends with real-life
companions.

Another pattern that emerged from the narratives was
the limited conversation between the patients and their
psychiatrists, which was restricted to diagnostic labels
and symptoms. We argue that this potentially indicates,
the biomedical approach that is prevalent in clinical
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practice, even when many psychiatrists claim to follow
the biopsychosocial model in theory.

In conclusion, the narratives suggest that further
research on the lived experiences of individuals with
auditory hallucinations can provide a more nuanced
understanding of this phenomenon and help redirect the
focus of treatment towards a more holistic approach.

A future study dedicated to qualitatively analysing such
narratives might be able to fill into the need.

In addition to highlighting such under-studied areas of
the psychopathology literature, the contribution of the
current study lies with the demonstration of this novel
methodology. We demonstrated that it is possible to
extract information from patients’ reports of their lived
experiences on the internet as an economical, power-
ful, and a large source of existing data (so preventing the
need to fund the collection of data) and further explore
the data using association analysis.

Practical implication

At times, the person might not be aware that the voices
they are hearing do not have an external source. Other
times, the person might not report hearing voices
because they don't want to sound “crazy” to the clinician
or perceives this as a special spiritual experience (e.g.,
“word from God” or “being able to speak with dead peo-
ple”). In all these instances, the person might not report
to experience hearing voices to the clinician. But the find-
ings from this study are expected to help clinicians iden-
tify the likelihood that the patient (reporting symptom
X, Y and Z) may also be experiencing auditory hallucina-
tions? Alternatively, when a person self-reports auditory
hallucinations, knowing what other symptoms the person
might be experiencing can help inform the clinical inter-
viewing process and demonstrate a personalised, data-
driven approach to an efficient triage process. This study
demonstrates how text-based data can be used to derive
symptom-specific information that is practical and eco-
nomical. At the same time, it allows the inclusion of the
voice of patients into advancing mental healthcare.

Limitations of the current study and next steps
Dataset
The current study used the dataset on a heterogeneous
sample. Future studies using narratives of people of a
specific gender, age, and experiences might shed light on
how some correlations might apply to certain demogra-
phy people. It is possible that such differences in demog-
raphy might have crosscut some of the effects during
correlation analyses increasing the number of times such
associations “might not be the case”.

The current dataset is cross-sectional. One other future
possibility is to collect such narrative data on a tempo-
ral scale. The current dataset was cross-sectional and
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included patients who are in the early stages to people
who have already recovered from their issues. Therefore,
there was diversity among the narratives. Future stud-
ies could collect narrative data from patients in the same
stage of their illness (e.g., people who have recovered)
for homogeneity and fair comparison. Another possibil-
ity is to collect data from the same patients at different
time points in their illness journey (longitudinal data).
Such studies will lend insights into the trajectory of how
people narrated psychopathological experiences change
over time.

Report of obscure, generic experiences without specificity

It is to be noted that this is based on data that consisted
of what patients narrated about their experiences. There-
fore, it is possible that terms like depression and anxiety
might not be the same as how mental health profession-
als think. For example, laypeople might use the word
“depression” to mean low mood and likely use the word
“anxiety” to mean a brief nervousness. Additionally, it
is to be noted that terms like depression and anxiety do
not indicate a singular experience. Instead, they are syn-
dromes with several symptoms. Therefore, future studies
are required to verify which exact symptoms of anxiety
and depression were related to those who experience
auditory hallucination.

Small coefficients
Even though we discovered and then discussed interest-
ing links, it is to be noted that the correlation coefficients
were small at best in the dataset. Given the heteroge-
neity of psychological experience, it is rarely the case
in the real world to have all people experiencing a par-
ticular condition also report another particular condi-
tion. That is the reason why the DSM and ICD failed to
reliably group people into distinct categories. But at the
same time, such small correlation coefficients cannot be
ignored because such symptoms are not independent and
are rather dependent on each other (even if to a small
extent). The current study is the first step towards explo-
ration. Future studies might confirm the relationships we
reported in this study using other methodologies such as
patients’ electronic health records and survey methods.
Correlation is one approach to find associations. Future
studies can utilise apriori rule mining algorithms to find
similar rules and see if those can replicate the findings
from this study.

Conclusion

Overall, the correlation on narrative data described in
this paper appeared to produce preliminary results about
various “interesting” associations between different
symptoms and Auditory Hallucinations. These promising
methods have the potential to be extended and further
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applied. They may be able to contribute to improving our
understanding of people’s subjective experiences of men-
tal health problems which may, in turn, have important
benefits for care and treatment.
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