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ARTICLE INFO ABSTRACT

Keywords: Chronic tinnitus is multifaceted condition associated with auditory (hearing loss, hyperacusis), neurological
Tinnitus (headache) and psychological disorders (anxiety, depression). Personality traits may determine how tinnitus is
Perso“fﬂi'ty traits perceived, and common genetic variation contributes to shape personality. The goal of this systematic review is
I(\;I:E:itcmlsm to analyze evidence supporting a link between personality traits and tinnitus. Published articles about tinnitus

and personality related to the Big Five Traits were included. Based on 7 studies, this systematic review identified
the neuroticism trait as the main potential connection between personality and tinnitus suffering. The consis-
tency of this relationship is evident across different Big Five personality tools, with similar outcomes observed
regardless of the instrument used, reinforcing the consistency of this association. In order to establish a genetics
association, a GWAS based search revealed common genetic variants in the GRM5, XKR6, GRM8, TCF4, and
SLC39A8 genes, with SLC39A8 identified as a shared missense variant rs13107325 (C/T, p.Ala391Thr) between
neuroticism and tinnitus. The role of these genes in important neural functions points to possible shared

mechanisms underlying both conditions.

1. Introduction

Tinnitus is defined as the perception of sound without an external
stimulus to trigger it. Tinnitus is a common affection, reported in at least
15 % of the total population, nevertheless, only 1-2 % reports high
emotional distress (Mazurek et al., 2023). Evidence from epidemiolog-
ical studies in twins, adoptees, and familial aggregation supports a ge-
netic contribution to tinnitus that may help distinguish environmental
effects from heritability (Cederroth et al., 2019; Gallego-Martinez et al.,
2022; Lopez-Escamez and Amanat, 2020)

Tinnitus is related to different symptoms such as sensorineural
hearing loss (SNHL) hyperacusis, cognitive impairment and several
tinnitus studies have demonstrated the impact of anxiety and depression
on the tinnitus perception (Trevis et al., 2018). The psychological pro-
cess associated with persistent awareness in generalized anxiety disor-
der and the perceived severity of tinnitus is often described as a feedback

loop which is represented with a catastrophic perception closely linked
to feelings of anxiety and depression (McKenna et al., 2014; Ridder
et al., 2011; Trevis et al., 2018).

This psychological process may also by related to personality traits,
affective disorders such as anxiety and depression have been associated
with different personality traits in various studies (Durai and Search-
field, 2016; Mazurek et al., 2023). Most individual differences in per-
sonality can be understood in terms of five basic dimensions, commonly
known as the Big Five personality traits, which are usually used to
describe human personality (Costa and McCrae, 1992). Neuroticism,
also referred to as negative emotionality, reflects a predisposition to
experience persistent negative emotions such as worry, anger, frustra-
tion, and envy. It is often associated with anxiety and depressive
symptoms. Agreeableness describes the tendency to maintain positive
interpersonal relationships and to be cooperative and compassionate
toward others. Extraversion is characterized by sociability,
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assertiveness, and a tendency to seek stimulation through social
engagement. Conscientiousness refers to a tendency to be organized,
disciplined, and goal-oriented, and is marked by a strong sense of re-
sponsibility and diligence. Finally, openness to experience, or simply
openness, is associated with intellectual curiosity, creativity, and a
willingness to embrace new ideas, perspectives, and experiences
(Babcock and Wilson, 2020; Yoneda et al., 2023).

Among these, neuroticism is the Big Five trait of personality which
have been most studied due to its strong correlation with depression and
anxiety (Lyon et al., 2020; Naragon-Gainey and Watson, 2011; Uliaszek
et al., 2010) and can be related with the ongoing of the suffering

Personality traits have an important implication in thought, feelings
and behavior. Environmental factors play a fundamental role in shaping
personality phenotypes (Briley and Tucker-Drob, 2014). However, there
is also a genetic component, as research has demonstrated that certain
personality traits exhibit heritability (Sanchez-Roige et al., 2018). Study
based on genome-wide analyses for personality traits have identified
SNVs in XKR6 and L3MBTL2 genes as predictive for Neuroticism and in
GBE1, MTMR9, PCDH15, WSCD2 and RBFOX1 for Extraversion (Lo
et al., 2017; Sanchez-Roige et al., 2018).

The Big Five personality traits provide more specific information
about individuals and their behavior. One of the key factors in tinnitus
suffering is how people respond and perceive the stimuli (Schaaf et al.,
2010). Therefore, using a specific tool to analyze the personality traits
that influence behavior can provide valuable insights for better under-
standing the condition and treatment outcomes.

In this context, our goal is to explore which personality traits are
most commonly associated with tinnitus distress and based on the re-
sults, we will further examine the genetic variants that may explain the
higher prevalence of tinnitus in individuals with specific personality
traits, to explore potential causal relationships.

2. Methods

This review has followed the guidelines from “Preferred Reported
Items for Systematic Reviews and Meta-Analyses”, and has been regis-
tered in PROSPERO (ID: CRD42025610502)

2.1. Study design

This study was designed as a systematic review. This review followed
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Table S1). Based on the results ob-
tained in our review, we also described the main genetic variants that
could explain the relationship between each personality trait and the
development of the tinnitus. In accordance with the methodology for
systematic reviews, our PICOS question was structured around the
following components:

— Participants: Studies reporting on the main personality trait in pa-
tients with chronic tinnitus.

— Intervention or variable of interest: Tinnitus distress, personality
traits in patients with tinnitus; Identification of genetic variants
related to tinnitus and severe tinnitus).

— Comparison: Controlled and uncontrolled studies were included.

— Outcomes (Primary results): Distribution of personality traits and
tinnitus distress based on the main quality of life questionnaires: Big
Five questionnaires, Tinnitus Handicap Inventory (THI), Visual
Analog Scale (VAS) and/or Tinnitus questionnaire (TQ) and associ-
ation between Neurotic disorder SNVs and Tinnitus disorder SNVs
using GWAS Catalog.

— Secondary outcomes: A description of the main features used in the
models, such as demographic information, rates obtained in the
tinnitus questionnaires.

— Type of Studies: Observational studies, cross-sectional and longitu-
dinal studies were included.

Neuroscience and Biobehavioral Reviews 178 (2025) 106389
2.2. Search strategy

The bibliographic search was conducted in March 14, 2025. Inter-
national databases, PubMed, Scopus and Web of Science were used with
the following combination of terms: (tinnitus [Title/Abstract]) AND
((big five inventory) OR (bfi) OR (neuroticism) OR (agreeableness) OR
(extraversion) OR (conscientiousness) OR (openess) OR ('negative
emotion")). Once the search was performed in both databases, dupli-
cates were eliminated and articles whose title, or abstract did not adjust
to the objectives of the review were discarded. The selected records were
revised by 2 independent reviewers (ABR, MDCM) and those that did not
meet the inclusion criteria were excluded. Discrepancies were resolved
by a senior reviewer (PPC). Studies which have not used any question-
naire related to big five traits were excluded.

2.3. Selection criteria

First, we gathered all articles related to relationships between the
five personality traits and tinnitus, with the inclusion criteria being that
they were in English and had the full text available. Only studies
assessing chronic tinnitus using the THI score and the Big Five person-
ality traits were included. Additionally, studies employing various ver-
sions of the Big Five Inventory (BFI) and the NEO-FFI, which are based
on the Big Five model, were also considered

In addition, the following exclusion criteria were established:

— Animal studies.
— Studies published in languages other than English or Spanish.
— Single case reports.

2.4. Data extraction

Two reviewers (A.B-R and M.D.C.M) independently extracted study
characteristics and outcomes from all included studies and then
compared the data. In cases where consensus could not be reached, a
third reviewer (P.P-C) was consulted. Each paper was reviewed to
extract the most relevant information according to the objective of this
review. Specifically, data extraction focused on identifying details
related to study design, participant demographics, methodology, and
outcome measures. Information was systematically collected on each of
the Big Five personality traits (agreeableness, conscientiousness, extra-
version, neuroticism, and openness) and their reported associations with
tinnitus. Additionally, results concerning tinnitus severity, distress
levels, and psychological comorbidities such as anxiety and depression
were extracted.

The bibliographic search was conducted using Mendeley and Zotero.

2.5. Data synthesis

General information on the sample age, THI score was expressed as
mean =+ standard deviations (SD). Sample size, population, sex, and Big
Five Inventory tools were also obtained with the results. All statistical
analysis and figures were performed using R-studio software (Version
4.2.2, R Foundation for Statistical Computing, Vienna, Austria).

2.6. Quality assessment

The quality of each study was analyzed according to the type of
study. For this case, all studies were analyzed using the “Quality
Assessment Tool for Observational Cohort and Cross-Sectional Studies”
from National Heart, Lung, and Blood Institute (Study Quality Assess-
ment Tools | NHLBI, NIH (n.d.)). A color scale was used to determine the
answer to each question (Green-Yes; Red-No; Orange-Not applicable), as
summarized on Table 2.
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2.7. Genetic data extraction

A search was conducted in the GWAS Catalog (Cerezo et al., 2025) to
identify single nucleotide variants (SNVs) associated with neuroticism,
neurotic disorder or post-traumatic stress disorder and tinnitus. The
search was performed without restrictions on publication year or pop-
ulation. Studies were included if they reported genome-wide significant
variants (p < 10-5) in human participants, while studies in which
tinnitus was induced by ototoxic drugs were excluded. Extracted data
included study characteristics (author, year, population, sample size,
and phenotype) and variant annotation (rsID, chromosomal position,
alleles, gene symbol, effect size, and p-value). SNVs were classified
based on their association with tinnitus or neuroticism, and overlaps
were analyzed at both the gene and variants levels.
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3. Results
3.1. Study selection

According to the eligibility criteria, 7 studies (1260 individuals Fe-
male 475 (37,7 %) and male 785 (62,3 %) with an average age of 50.57
were included. Five studies recruited patients in hospitals from Germany
(European population) (Langguth et al., 2007; Conrad et al., 2015;
Simoes et al., 2019; Schlee et al., 2020), two selected patients from
Taiwan and Korea (East Asian Population) (Huang et al., 2022;; Jeong
et al.,, 2024) and one study recruited half of the participants in the
outpatient clinic (Lithuania, European population) and half via internet
(Strumila et al., 2017). The flowchart with the steps followed in this
search is shown in Fig. 1.

[ Identification of studies via databases and registers ]
K:1
—
- Records identified from*:
2 e (P ) Records removed before screening:
© *Pubmed (n=55) Duplicat d d (n =106
g “Scopus (n=78) > uplicate recordsremoved (n = )
b= *Web of Science (n=76)
3
—
K:1
Records excluded**(n=80)
Records screened + Unrelated to the topic (n=66)
(n=103) _— + Reviews (n=8)
* Not original paper (n=4)
« Other lenguage(n=2)
K:0.62 l
o
£ :
= Reports sought for retrieval Reports not retrieved
= (n=23) (6)
O
(2]
K:0.51 l
Ref;a;ts assessed for eligibility , Reports excluded:
(n=17) * Not including same questionnaire (n =
— 10)
K:0.84

Studies included in review

(n=7)
Reports of included studies
(n=7)

Fig. 1. Flow diagram for study selection.
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3.2. Tinnitus and personality traits

All studies have shown a correlation between tinnitus distress and
one or more personality traits. BFI-N (Big Five Inventory - neuroticism)
has been the most associated trait with tinnitus, not only related to THI
score, but also using other questionnaires for tinnitus distress such as
VAS) or TQ have been related to personality traits.

Nevertheless, studies performed in Europe have found correlations
with two or more traits. In contrast, studies performed in Asia have
demonstrated relationships with two or less traits. Table 1 summarizes
the main descriptive information and the correlation analysis between
tinnitus impact and personality traits.

3.3. Use of the big five inventory tools

A total of 6 different versions of BFI have been used in these articles
(Fig. 2a). We found that the most correlated trait is neuroticism
(Fig. 2b). The questionnaires most strongly associated with tinnitus
distress were the BFP-DS, which showed correlations with four traits.
Similarly, results were found using BFI-2 and BFI-10 which found cor-
relations in three traits, The NEO-FFI, BFI-44 and BFI showed correla-
tions with two or fewer traits (Fig. 2c).

3.4. GWAS extraction

A total of 322 SNVs associated with tinnitus were identified across
eight genome-wide association studies (GWAS) (Table S2), while 242
SNVs related to neuroticism, neurotic disorder or post-traumatic stress
were reported in twenty studies (Table S3). Using the conventional
genome-wide significance threshold (p < 5 x107®), the total number of
identified SNVs was reduced to 66 for tinnitus (from seven studies) and
145 for neuroticism (from ten studies).

A comparative analysis of these datasets showed nine genomic re-
gions shared between tinnitus and neuroticism traits, regardless of
whether they are the same SNVs (Table 2). Among these, five variants
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were located within protein-coding genes, including XKR6, GRM5, and
GRMS8, SLC39A8, and TCF4. The remaining four regions were intergenic,
defined by their closest flanking genes (LINC02571 - HLA-B, RPSAP2 -
NOP56P1, FBXL17 - LINC01023, and HMGN4 - ABTI). Notably, the
common variant rs13107325 (NC_000004.12:2.102267552 C>T, p.
Ala391Thr) was independently found to be associated with 2 GWAS
(Clifford et al., 2024; Gong et al., 2023; Zhou et al., 2023), located in the
SLC39A8 gene. When applying the more stringent threshold
(p <5 x10®), the overlap between tinnitus and neuroticism was
reduced to four coincidences: FBXL17 - LINC01023, HMGN4 — ABT1,
SLC39A8, and TCF4.

3.5. Quality assessment

A comprehensive assessment of the risk of bias and associated con-
cerns has been performed for each study (Table 3).

The overall risk of bias for each questionnaire was low, but the main
bias was that the selected studies did not involve any exposures and
were conducted without a control group, making the assessment of bias
not applicable.

4. Discussion

Our findings indicate a strong influence of personality traits on
tinnitus distress, with Neuroticism showing the most significant corre-
lation across all studies. While other personality traits also appear to
affect tinnitus distress, the impact of neuroticism stands out as the most
prominent. In terms of population differences, Neuroticism was the only
trait consistently observed as a significant factor, suggesting a genetic
contribution.

4.1. Neuroticism trait relation with tinnitus

Neuroticism is not only the most strongly correlated but also dem-
onstrates the strongest relationship with tinnitus distress (Schlee et al.,

Table 1
Summary of the main findings in Personality traits associated with tinnitus studies.

Authors, Population Sample Age (x , SD) THIscore (x  Questionnaires Personality traits effects in Tinnitus Statistics

Year (Female) +SD)

Langguth B, European 77 (22) Female: 40.30 + NEO-FFI Positive correlation between TQ BFI-N: r = 0.276, p = 0.028;
et al. 2007 (German) 49.47 +£13.1; (24.11) score and BFI-N; Negative BFI-A: r = —0.367, p = 0.028

Male: 49.37 correlation between BFI-A and THI
+13.0 score

Conrad I, European 373 (155) 51.66 + 41,33 + Big Five Moderate correlation with BFI-N BFI-N: r = 0.29 (p < 0.001),
et al. 2015 (German) (12.14) (18,46) Inventory—10 and Tinnitus Cognitions Scale, BFI- r=0.11 (0.041); BFI-E: —0.17

E, and BFI-O significant but weak (0.001); BFI-O: r = —0.19
(p < 0.001)

R. Strumila European 212(104) 48.33 + 48.30 &+ Big Five Correlation between Tinnitus OR and 95 % CI: BFI-E = 1.36
et al. (Lithuanian) (14.02) (22.54) Personality distress and personality traits; High (1.12-1.64); BFI-C= 1.47
(2017) Dimensions Scale VAS scores predicted high scores in (1.12-1.89); BFI-A= 1.37

BFI-E, Consciousness, BFI-A, BFI-N (1.03-1.82); BFI-N = 0.82
(0.68-0.97),p < 0.05

Simoes, J. European 388(146) 559 +(11.9) 49.5 +(23.3) Big Five Index 2 both BFI-N and BFI-A positive BFI-E, R%= —0.47, p < 0.01;

et al. 2019 (German) (BFI-2) correlation with THI score, while BFI-N, R?= 1.56, p < 0.001;
BFI-E had a negative correlation BFL-A, R?= 0,62, p < 0.01
with THI score

Schlee, W. European 122(42) 54.0 + (10.9) 45.89 + Big Five Index 2 BFI-E, BFI-C and BFI-O negative BFI-N: r = 0.617, p < 0.001;
et al. 2020 (German) (23.47) (BFI-2) correlated with Tinnitus distress; BFI-E: —0.353, p < 0.001; BFI-

BFI-N positive correlation with C: r = —0.305, p = 0.002; BFI-
tinnitus distress O: r = —0.265, p = 0.008

Huang, Chii- Asian 33(15) 48.3 £+ (15.8) 42.9 + BFI-44 Positive correlation between BFI-N: r = 0.56, p < 0.01
Yuana. Et (Taiwanese) (26.2) Tinnitus distress and BFI-N
al. 2022

Jeong, H. Asian 33(13) Mild: 47.9 Mild: (24.5 Big Five Inventory Positive correlation between BFI-N: r = 0.377, p = 0.043,
et al. 2024 (Korean) +12.2 + 8.6) Tinnitus distress and BFI-N; BFI-A: r = —0.279, p = 0.020

Severe: 50.2 Severe: negative correlation with BFI-A
+7.4 (62.9
+12.8)

BFI-N to specify Neuroticism; BFI-A, Agreeableness; BFI-E, Extraversion; BFI-O, Openness, and BFI-C, Conscientiousness
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Neuroticism

Fig. 2. Distribution of questionnaires, studies, and personality traits. (a) Number of questionnaires used in the analyzed studies. (b) Number of studies reporting an
association between personality traits and tinnitus. (c) Frequency of each personality trait appearing in the reviewed studies. BFI: Big Five Inventory; BFI-10: Big Five
Inventory-10; BFI-2: Big Five Inventory-2; BFI-44: Big Five Inventory-44; BFP-DS: Big Five Personality Dimension Scale; NEO-FFI: NEO Five-Factor Inventory. BFI-N:

Neuroticism; BFI-A: Agreeableness; BFI-E: Extraversion; BFI-O: Openness; BFI-C: Conscientiousness.

Table 2
Genetic overlap between neuroticism and tinnitus identified through GWAS studies.
Neuroticism Sample Trait Genes/regions Tinnitus Sample Trait Common
studies with associated ~ studies SNPs found
SNPs
Cai N 274,107 British ancestry individuals Neuroticism GRMS5 Shahbazi 19,907 European Tinnitus No
XKR6 M. ancestry cases, No
114,930 European
ancestry controls
Wells HRR 91,424 British Tinnitus No
ancestry
individuals
GRM8 Bhatt IS 132,164 European Tinnitus- No
ancestry related
individuals distress
FBXL17 - Clifford 481,874 European Tinnitus No
LINC01023 RE ancestry
individuals
Wendt FR 497,803 European ancestry individuals Post-traumatic stress TCF4 Clifford 481,874 European Tinnitus No
disorder (mental health FBXL17 - RE ancestry No
questionnaire or LINC01023 individuals
predicted)
Gong W 54,854 European ancestry Gastroesophageal reflux SLC39A8 Clifford 481,874 European Tinnitus 1513107325
gastroesophageal reflux disease cases, disease or posttraumatic RE ancestry
23,212 European ancestry PTSD cases, stress disorder (pleiotropy) individuals
552,920 European ancestry controls
Zhou S At least 23,212 European ancestry cases, Post-traumatic stress HMGN4 - ABT1 Clifford 481,874 European Tinnitus No
at least 151,447 European ancestry disorder (MTAG) SLC39A8 RE ancestry 1513107325
controls (MTAG boosted by individuals
gastrointestinal tract disorder samples) RPSAP2 - Shahbazi 19,907 European Tinnitus No
NOP56P1 M. ancestry cases,
114,930 European
ancestry controls
Nievergelt 23,212 European ancestry cases, 4363 Post-traumatic stress LINC02571 - Shahbazi 19,907 European Tinnitus No
CcM African ancestry cases, 1981 Latino and disorder HLA-B M. ancestry cases,

Native American ancestry cases, 151,447
European ancestry controls, 10,976
African ancestry controls, 3722 Latino and
Native American ancestry controls

114,930 European
ancestry controls
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Table 3
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Risk of bias assessment according to the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies from Study Quality Assessment Tools | NHLBI,

NIH, n.d.

References Q1| Q2 Q3

Langguth B, et al. 2007

Conrad |, et al 2015

R. Strumila et al. 2017

Q9 | Q10 | Q11 | Q12 | Q13 | Q14 | OVERALL

Simoes, J. et al 2019

Schlee, W. et al 2020

Huang, Chii-Yuana. Et al
2022

Jeong, H. et al 2024

Green=Yes; Red=No; Orange=Not applicable. According to the guidelines “Not Applicable” does not represent a negative score.

2020; Simoes et al., 2019). These results are consistent with the existing
literature (Langguth et al., 2007; McCormack et al., 2014; Strumila
et al., 2017). Both Strumila et al. (2017) and Simoes et al. (2019) found
that the high levels of neuroticism can predict a high THI score, indi-
cating that individuals with a predominant neuroticism trait are more
susceptible to experiencing greater tinnitus distress (Simoes et al., 2019;
Strumila et al., 2017). Furthermore, neuroticism is closely associated
with depressive and stress-related behavior. These findings help explain
how individuals cope with tinnitus over time. As we mentioned previ-
ously, the perception of tinnitus is subjective, individuals with lower
tolerance tend to demonstrate a significant worsening in their percep-
tion and related behaviors.

Neuroticism has also been associated with various psychological
disorders (Dukalski et al., 2019; Streit et al., 2022). Sahlsten H. et al.
(2018) highlight that individuals with chronic tinnitus may exhibit trait
associated with obsessive-compulsive personality disorder, which seems
to be a predisposing conditions for tinnitus (Sahlsten et al., 2018). The
impact of personality traits has also been linked to suicidal behavior (Bi
et al.,, 2017). High neuroticism could be a risk factor for suicidal
behavior in people with psychiatric disorders. According with the
literature, individuals suffering from tinnitus have been also linked with
suicidal ideation, with a reported prevalence of 20,6 % for suicidal
ideation in tinnitus populations (Tailor et al., 2021; Tov et al., 2016). A
scoping review on tinnitus and suicidal ideation (MacDonald et al.,
2023) highlights the importance of developing a theory-informed model
of tinnitus and suicide, as there are identifiable risk factors and an as-
sociation between suicidal ideation, suicidal behavior, and tinnitus.

4.2. Agreeableness and extraversion trait relation with tinnitus

Traits such as agreeableness and extraversion have been associated
with tinnitus, although to a lesser extent than neuroticism. The impact of
these personality traits on tinnitus-related distress may be attributed to
the underlying characteristics and psychological mechanisms associated
with these traits. Extraversion is defined by the degree of engagement
with the external world and involves traits such as being outgoing or
being solitary and agreeableness is defined as a general concern for
social harmony including traits such as friendliness and antagonism
(Redelmeier et al., 2021). Both traits are linked to social isolation,
depression, and anxiety, which are behavioral conditions known to
exacerbate tinnitus distress. In some cases, these conditions may even
contribute to the onset of tinnitus (Chirakkal et al., 2021). Moreover, the
seeking of social support can mitigate tinnitus distress through the
mediating effects of resilience and self-esteem (Wang et al., 2021). This
highlights the importance of social connections in buffering the

psychological impact on individuals experiencing tinnitus.

4.3. Genetic association between tinnitus and neuroticism

The findings suggest a potential genetic link between tinnitus and
neuroticism, with different common variants in nine shared genomic
regions identified across studies. The presence of the common variant
(rs13107325) within the SLC39A8 gene highlights a possible molecular
intersection between both traits supporting pleiotropic effects. SLC39A8
encodes a zinc transporter involved in neurophysiological processes,
including inflammation (Liu et al., 2013) and synaptic plasticity (S. Li
et al., 2022), which have been previously implicated in both tinnitus
(Guitton, 2012; Henry et al., 2014; Mennink et al., 2022, 2022) and
neuroticism (Dima et al., 2015) In addition, this variant has been also
associated with schizophrenia (Tseng et al., 2021; S. Li et al., 2022).
While these associations do not imply causality, they support the con-
current observation of tinnitus and neuroticism in the same individuals.

Furthermore, although no further overlapping SNVs have been
found, other variants have been found in the same genes. GRM5 and
GRMS8 encode metabotropic glutamate receptors mGluR5 and mGluR8,
respectively, which are involved in glutamatergic neurotransmission
(Xu et al., 2021). Dysregulation of this pathway has been implicated in
the pathogenesis of tinnitus, as excessive glutamate activity can lead to
excitotoxicity in auditory pathways (Imsuwansri et al., 2016). Addi-
tionally, alterations in glutamatergic signaling have been associated
with psychiatric disorders (C.-T. Li et al., 2018), such as schizophrenia,
suggesting a potential link between these receptors with tinnitus and
neuroticism. TCF4 is a key transcription factor in brain development as
well as synaptic plasticity, verbal memory and language development
(Kennedy et al., 2016). Genetic variants in GRM5 (Matosin et al., 2018),
GRMS8, and TCF4 (Tavakkoly-Bazzaz et al., 2018; Teixeira et al., 2021))
have been associated with schizophrenia. XKR6 encodes a membrane
protein involved in phosphatidylserine exposure during apoptosis, but
its role in the central nervous system remains unclear, although it has
been associated with tinnitus and neuroticism (Clifford et al., 2020).

The identification of distinct variants within GRM5, XKR6, GRMS,
TCF4 and SLC39A8 genes underscores the complex genetic architecture
underlying tinnitus and neuroticism. Although only one shared variant
in the gene SLC39A8 was found, the involvement of these genes in key
neural processes suggests potential convergent mechanisms contrib-
uting to both conditions.

4.4. Future directions and conclusions

Although this review is focused on the association of Big Five Traits
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with tinnitus, most of the studies reviewed have not shown a specific
causal effect between them or are not included as potential factors to
predict the tinnitus experienced. However, given the known genetic
basis associated with both neuroticism and tinnitus, it is plausible that
shared genetic factors might partly explain their correlation. Since se-
vere tinnitus have not been studied exclusively, possible directions
include the analysis of rare variants and their relationship with the most
extreme phenotypes. Further exploration of other comorbidities, such as
cognitive impairment, depression and anxiety disorders, associated with
neuroticism and tinnitus, as well as their possible genetic causes.

As a conclusion, neuroticism seems to play a key role in how strongly
individuals are affected by tinnitus, with higher levels of this trait being
associated with increased emotional distress and reduced ability to cope.
The fact that similar results have been observed across various Big Five
personality assessment tools reinforce the reliability of this relationship.
Additionally, the discovery of a common genetic variant in the SLC39A8
gene associated with both tinnitus and neuroticism points to a possible
shared biological mechanism that may help explain why these traits
often occur together.

5. Limitations

Regarding the limitations of this review, one major issue is the het-
erogeneity of personality questionnaires, as not all studies use the same
version. Additionally, the variable used to measure tinnitus-related
distress is assessed through different questionnaires, making compari-
sons between studies more challenging. Furthermore, the substantial
variability in study designs, populations, and outcome measures pre-
vented the use of a meta-analytic approach. As a result, this review
adopts a descriptive and exploratory perspective.
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