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Abstract

Background: Primary care providers are increasingly using screening programs to identify
patients at risk of mental disorders. Early diagnosis of bipolar disorder type I (BDI) is
essential for a better outcome. Endophenotypes are an important subtype of biomarkers.
Furthermore, previous studies show anxiety trait as a possible BDI endophenotype, but
there is a lack of replication. Objective: Our study evaluates the presence of anxiety trait
and bipolarity risk in bipolar disorder type I first-degree relatives (FDR). Methods: We
evaluated 219 participants (119 healthy controls, 68 healthy FDR and 32 affective unipolar
FDR), including sociodemographic data, psychiatric history, Spielberg’s State and Trait
Anxiety Inventory (STAI), General Health Questionnaire, Beck Depression Inventory, and
Mood Disorder Questionnaire (MDQ) scores as a measure of bipolarity risk. Results: In
our sample, affective unipolar BDI'’s first-degree relatives showed the highest scores in
STAI anxiety trait compared to healthy controls and BDI's healthy first-degree relatives.
STAI-Trait only correlated significantly with bipolarity risk (MDQ) in the unipolar affective
first-degree relatives subgroup. Conclusions: Although further investigation is warranted,
trait anxiety is a potential endophenotype for BDL. It exhibits high heritability and confers an
increased lifetime risk for unipolar affective disorder and a predisposition toward bipolarity.

Keywords: bipolar disorder; early prevention; biomarkers; mood disorders; anxiety
disorders; unipolar; endophenotypes; STAI

1. Introduction

Bipolar disorder (BD) has a lifetime prevalence of approximately 2-2.5% of the world
population [1,2] and is associated with a significant mortality due to suicide and medical
comorbidities. Recent analysis has revealed the heterogeneity of the spatial and temporal
distribution of BD and its evolutionary trends [3]. Adequate early diagnosis and treatment
are difficult to implement in daily clinical practice [2]. Primary care providers (PCP) are
increasingly using screening programs to identify patients at risk of mental disorders [4],
and PCP will work closely with psychiatric consultants in order to deliver coordinated
and comprehensive community-based care for patients with mental health conditions,
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including BD [4]. In addition, there is a great interest in including PCP in the prevention of
suicide [5-7].

There is also a higher risk of developing mood disorders among the biological relatives
of patients with bipolar disorder, indicating a strong genetic component with high heri-
tability rates (59-93%) [8]. Concordance rates increase from 6% in dizygotic twins to 43% in
monozygotic twins [9]. First-degree relatives, such as parents, offspring, and siblings of
patients with bipolar disorder, have a higher risk of developing bipolar disorder and other
major psychiatric disorders [10].

The onset of BD is present, in most patients, with a major depressive episode. A
great proportion of these initial patients are often wrongly diagnosed as an unipolar
depression [3,11], taking several years to have the correct diagnosis and leading to a higher
risk of antidepressant-induced manic episodes, rapid cycling, suicide, hospitalization and
social maladjustment [12]. Therefore, earlier identification of emergent bipolar disorder in
at-risk populations should be a key research priority.

Despite evidence for substantial genetic load in the etiology of bipolar disorder, clinical
practice still suffers from a lack of biological markers that could support earlier diagnosis.
However, over the past few years, emerging research has identified promising biomarkers
(including genetic, neuroimaging, and peripheral biomarkers, as well as cognitive endophe-
notypes) that indicate genetic risk and may serve as predictive, prognostic, or treatment
response markers [13-15].

Endophenotypes represent an important subtype of biomarkers [16-18]; however, to
date, relatively few have been identified in psychiatry. A continued search for endopheno-
types is crucial for a better comprehension of etiological mechanisms and for the discovery
of heritable trait markers in bipolar disorder [13-15,19].

Several previous studies have attempted to analyze the presence of significant levels
of trait anxiety in first-degree relatives of individuals suffering from bipolar disorder, using
various measures and methodologies [9,12,16,20,21].

An initial study by Contreras et al. [22] attempted to determine whether quantitative
anxiety symptomatology is a candidate endophenotype for bipolar disorder type I (BDI) by
testing the heritability of both anxiety state—defined as the level of anxiety an individual is
currently experiencing that may change over time—and anxiety trait—representing a stable
level of anxiety experienced over the lifetime—in a sample of patients and their extended
pedigrees from the Central Valley of Costa Rica. Regarding trait anxiety, individuals with
bipolar disorder showed the highest scores, followed by relatives with other psychiatric
disorders, healthy relatives, and healthy unrelated controls, who showed the lowest scores.

Moreover, the same research team proposed an analysis to establish quantitative
trait anxiety as a potential endophenotype [23]. They studied 619 individuals, including
568 participants from 61 extended families and 51 unrelated healthy controls (55% female;
mean age = 43.25 years, SD = 13.90, range 18-78). According to the authors, trait anxiety, as
measured by the STAI, meets the criteria for an endophenotype of bipolar disorder type
I: (1) association with bipolar disorder type I (individuals with bipolar disorder type I
showed the highest trait scores), (2) state independence confirmed through a test-retest
analysis in 321 subjects, (3) co-segregation within families, (4) heritability, and (5) a genetic
correlation with bipolar disorder type I.

To our knowledge, these preliminary studies have not been replicated in new samples.
The aim of our study is to evaluate the presence of a potential anxiety trait endophenotype in
a different independent sample of bipolar disorder type I first-degree relatives” population.
These determinations allow PCP to detect systematically bipolar risk between BDI relatives,
and, eventually, suicide risk populations.
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2. Materials and Methods
2.1. Design and Setting

This is a cross-sectional, case—control study with a parallel analysis of first-degree
relatives (parents, offspring, and siblings; n = 100) of individuals diagnosed with bipolar
disorder type I. Among them, we identified a healthy subgroup of first-degree relatives
(n = 68) without any past or current history of affective (unipolar or bipolar) or other
psychiatric disorders, as well as an affective subgroup with a past or current history of
a unipolar major depressive episode (n = 32). Additionally, a control sample of healthy
unrelated individuals (n = 119) without any past or current history of affective or psychiatric
disorders was selected; these individuals also had no first- or second-degree relatives with
bipolar or psychotic disorders.

Recruitment was carried out as part of a larger, ongoing longitudinal study on the
immunological, endocrine, clinical, and outcome factors associated with bipolar disorder
type I, which has been published elsewhere [24]. The cohort of relatives was recruited
from our Mental Health Department, while the control group was recruited from working
staff and casual visitors found in the waiting rooms of non-psychiatric departments. All
participants resided in the same geographic area (Valles Occidental, Barcelona, Spain). The
study was approved by our Institutional Research Ethics Committee and followed standard
international ethical and legal criteria.

2.2. Subject Selection and Inclusion Criteria

All participants were aged 18 years or older, with no upper age limit. An exhaustive
psychiatric and psychopathological evaluation—utilizing the SCID-I based on the American
Psychiatric Association DSM-IV-TR criteria [25,26]—confirmed the presence or absence of
any psychiatric history to classify participants into three distinct subgroups: healthy first-
degree relatives, unipolar affective first-degree relatives, and healthy controls. Inclusion
criteria for the healthy control group also required no history of bipolar disorder or any
other severe psychiatric condition among their first- and second-degree relatives.

2.3. Scales and Analysis Material

All subjects filled a form with basic sociodemographic and clinical variables with the
Spanish version of the following tests: the 28-item General Health Questionnaire (GHQ-
28) [27], Beck Depression Scale [28], Spielberg’s State and Trait Anxiety Inventory (STAI) [29]
and the Mood Disorder Questionnaire (MDQ) as a measure of bipolarity risk [20].

2.4. Statistical Analysis

The sample was described using the arithmetic mean, standard deviation, and percent-
ages. The relationship between variables was assessed using the Chi-square test, Student-t
test, ANOVA and Pearson correlation coefficient. Significance levels were established at
p < 0.01. We model bipolarity risk (MDQ scores) using linear regression with the backward
method. Analyses were carried out using the SPSS 21 program.

3. Results
3.1. Sample Characteristics

The total sample included 219 participants: 119 healthy controls, 68 healthy first-
degree relatives, and 32 affective unipolar first-degree relatives. The mean age of the overall
sample was 40.1 years (SD = 14.7; 67.6% female). Significant statistical differences were
found between the subgroups across sociodemographic variables (Table 1). Specifically, the
healthy control group was younger, comprised a higher proportion of single individuals,
and exhibited higher rates of university degrees and active employment. Conversely,
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the affective first-degree relatives subgroup showed a significantly higher proportion
of women.

Table 1. Sociodemographic and clinical description of the sample.

Total Sample HCo HF-DR AF-DR Significances
(N =219) (n=119,54.3%) (n=68,31.1%) (n=32,14.6%) X2/t (df); p,d

Age: mean (s.d.) 40.1 (14.7) 35.1 (12.0) 459 (15.3) 46.4 (16.4) p <0.001

Sex:

male-n (%) 71 (32.4) 37 (31.1) 29 (42.6) 5(15.6) p=0.024

female-n (%) 148 (67.6) 82 (68.9) 39 (57.4) 27 (84.4)

Actual marital status *: n (%)

Single/separated /widow 69 (32.1) 50 (42.0) 10 (15.2) 9 (30.0) p <0.001

Married /with partner 146 (67.9) 69 (58.0) 56 (84.8) 21 (70.0)

Educational level *: n (%)

Elemental or no studies 53 (25.4) 12 (10.1) 24 (40.0) 17 (56.6)

Secondary studies 40 (19.5) 19 (16.0) 17 (28.3) 4(13.3) p<0.001

Superior studies 116 (55.5) 88 (73.9) 19 (31.7) 9 (30.0)

Employment situation *: 1 (%)

Active/student/housework 182 (85.5) 114 (95.8) 49 (76.6) 19 (64.3)

On pension 22 (10.3) 3(2.5) 13 (20.3) 6 (20.0) p <0001

Unemployed/disabled 9(4.2) 2(1.7) 2(3.2) 5 (16.6)

Grade of relationship: n (%)

Parents 39 (39.0) - 28 (41.2) 11 (34.4)

Offspring 30 (30.0) - 19 (27.9) 11 (34.4) p=07%6

Siblings 31 (31.0) - 21 (30.9) 10 (31.3)

Depressive Diagnosis: 1 (%)

Major Depressive (Recurrent) 8 (3.6) - - 8 (25.0)

Major Depressive (Single Ep.) 9(41) - - 9(28.1) )

NOS Depressive Disorder 15 (6.8) - - 15 (46.9)

Pharmacological Treat.: n (%)

No pharmacol. treatment 94.1) - - 9(28.1)

Only Antidepressant 9 (4.1) - - 9 (28.1)

Only benzodiazepines 2(0.9) - - 2 (6.2)

Antidepressant + BZD 5(2.3) - - 5 (15.6) )

ATD + BZD + LDA 1(0.4) - - 1(3.1)

LDA 1(0.4) - - 1(3.1)

No data available 5(2,3) - - 5 (15.6)

STAI-S, Anxiety State (a) t(184) = —1.244,
p=0.215d=—-1.189

(b) t(146) = —7.483,
(direct scores)-mean (s.d.) 15.0 (9.9) 12,6 (7.5) 14.1 (82) 265 (13.8) p <0.001,d = —1.530

() t(96) = —5.561,
p<0.001,d=-1219
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Table 1. Cont.

Total Sample HCo HF-DR AF-DR Significances

N =219 n=119,54.3%) (n=68,31.1% n =32 14.6% X2/t (df); p,
( ) ( %) ( %) ( %) 2/ df);p, d
STAI-S, Anxiety State (a) t(184) = —1.425,
p=0.156,d = -0.217
(b) t(146) = —6.579,
centils)-mean (s.d. 292 (26. 232 (21. 28.1 (24.1 9(32. p<0.001,d=-1345
( ) (s.d.) 9.2 (26.5) 3.2 (21.8) 8.1 (24.1) 55.9 (32.6) (©) HO5) = _4.709,
p <0.001,d = —1.032
STAI-T, Anxiety Trait (a) t(178) = —0.586,
p=0.559,d=-0.091
(b) t(141) = —8.369,
direct scores)-mean (s.d. 15.4 (10.4 13.0 (7. 13.7 (8.2 293 (13. p<0.001,d=-1764
( ) (s.d) 5.4 (10.4) 3.0(7.9) 3.7 (8.2) 9.3 (13.5) ) HO1) = _6812,
p <0.001,d = —1.540
STAI-T, Anxiety Trait (a) t(178) = —1.243,
p=0216,d = —0.193
(b) t(141) = —7.424,
centils)-mean (s.d. 272 (27. 20.6 (22. 25.0 (22. 9327 p<0.001,d = —1.564
( ) (s.d.) (27.5) 0.6 (22.9) 5.0 (22.6) 59.9 (32.7) () HO1) = _5.929,
p <0.001,d = —1.340
GHQ (Spanish version,
p =0.905,d = 0.019
(b) t(145) = —7.315,
total score (Method p<0.001,d=—-1.516
0-0-1-1)-mean (s.d.) 3.0 (5.0) 2.0 (3.1) 1.9 (2.8) 9.5(9.2) (©) t(92) = —6.017,
p<0.001,d=—-1344
Beck Depression Inventory (a) t(176) = —2.061,
p=0.041,d=—-0.323
(Spanish version, 21 items) (b) t(142) = —9.889,
panish version, tems 0.001, d = —2.055
p< ’
total score- mean (s.d.) 4.0 (6.9) 2.0 (2.5) 2.8(2.7) 14.8 (13.1) K0 6977
p <0.001,d = —1.566
MDQ direct scores (a) t(181) = 0.299,
p=0.766,d = 0.046
(b) £(148) = —3.556,
(direct scores)-mean (s.d.) 1.6 (2.3) 14(2.1) 1.3(1.7) 3.2(3.6) p=0.001,d = —-0.709

(c) (95) = —3.476,
p=0.001,d=—0.751

HCo: Healthy Controls. HF-DR: Healthy First-Degree Relatives. AF-DR: Affective Unipolar First-Degree Relatives.
STAlI-s: State and Trait Anxiety Inventory-State. STAI-t: State and Trait Anxiety Inventory-Trait. GHQ: General
Health Questionnaire. MDQ: Mood Disorder Questionnaire. X: chi-square test. t(df): Student ¢ test (df, degrees
of freedom). d: Cohen’s d. s.d.: Standard deviation. * The sum of the 1 categories may be different due to missing
values. (a) Healthy controls vs. healthy first-degree relatives. (b) Healthy controls vs. affective first-degree
relatives. (c) Healthy first-degree relatives vs. affective first-degree relatives. Single Ep.: Single Episode. NOS:
Not Specified Disorder. ATD: Antidepressant. BZD: Benzodiazepines. LDA: Low-dose antipsychotic.

3.2. Analysis Between Groups

Regarding the comparative analysis of GHQ, STAI-Trait, and STAI-State scores, the
affective first-degree relatives sample showed significantly higher scores in comparison
with both healthy first-degree relatives—with a very large effect size—and healthy controls.
Conversely, no statistically significant differences were observed between healthy controls
and healthy first-degree relatives (Figure 1; Table 1).
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Figure 1. Differential STAI-Trait (centils) by group: healthy controls: 0.00; healthy first-degree
relatives: 1.00; affective unipolar first-degree relatives: 2.00. Note: Open circles (O) represent outliers
(1.5-3 x IQR from Q1 or Q3). The numbers displayed next to these symbols correspond to the SPSS
case numbers of the respective observations.

Regarding the Beck Depression Inventory, the affective first-degree relatives showed
significantly higher scores than both the healthy first-degree relatives—with a very large
effect size—and the healthy control subgroups (Table 1). Conversely, the healthy first-
degree relatives subgroup only showed a slight tendency toward higher Beck Depression
Inventory scores compared to healthy controls, with a small effect size (Table 1, Figure 2).
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Figure 2. Differential Beck Depression Inventory (Spanish version, 21 items) by group: healthy
controls: 0.00; healthy first-degree relatives: 1.00; affective unipolar first-degree relatives: 2.00. Note:
Open circles (O) represent outliers (1.5-3 x IQR from Q1 or Q3). The numbers displayed next to
these symbols correspond to the SPSS case numbers of the respective observations.
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Regarding the bipolarity risk measured by the MDQ, the affective first-degree relatives
subgroup showed significantly higher MDQ scores compared to both healthy controls
and healthy first-degree relatives, with a medium effect size. Conversely, no statistically
significant differences were observed between the healthy control and healthy first-degree
relatives subgroups (Table 1, Figure 3).
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Figure 3. Differential MDQ direct scores by group: healthy controls: 0.00; healthy first-degree
relatives: 1.00; affective unipolar first-degree relatives: 2.00. Note. Open circles (O) represent outliers
(1.5-3 x IQR from Q1 or Q3), whereas asterisks (*) represent extreme outliers (>3 x IQR from Q1
or Q3). The numbers displayed next to these symbols correspond to the SPSS case numbers of the
respective observations.

Considering the total sample (1 = 219), significant correlations were obtained between
bipolarity risk (MDQ scores) and the Beck Depression Inventory, GHQ-28 Total scores, STAI-
State, and STAI-Trait (all Pearson p < 0.001, two-tailed), but not with age or educational
level. Nevertheless, we considered these two confounding factors in the final models.

Among healthy controls, significant correlations were obtained between bipolarity
risk (MDQ scores) and the Beck Depression Inventory (Pearson p < 0.05, two-tailed) as
well as the GHQ-28 Total scores (Pearson p < 0.001, two-tailed), but not with STAI-State,
STAI-Trait, age, or educational level.

Conversely, no correlation was detected between bipolarity risk (MDQ scores) and
STAI-Trait, STAI-State, GHQ-28, Beck Depression Inventory scores, age, or educational
level in the healthy first-degree relatives subgroup.

In the affective first-degree relatives subgroup, there were significant correlations
between bipolarity risk (MDQ scores) and both STAI-Trait and Beck Depression Inventory
scores (both Pearson p < 0.001, two-tailed). Significant correlations were also found with
GHQ-28 Total scores (Pearson p < 0.05, two-tailed), STAI-State (Pearson p < 0.05, two-tailed),
and age (Pearson p < 0.05, two-tailed), while no correlation was found between bipolarity
risk (MDQ scores) and educational level.

https://doi.org/10.3390/phc25020012


https://doi.org/10.3390/phc25020012

Prim. Hosp. Care 2026, 25, 12

8 of 13

3.3. Modeling Bipolarity Risk

When modeling bipolarity risk (MDQ scores) in the total sample—including predictor
variables such as GHQ-28 Total, STAI-State, age, STAI-Trait, the Beck Depression Inven-
tory, educational level, and sex—a final model including the Beck Depression Inventory
(beta = 0.495, p < 0.001), sex (beta = 0.175, p = 0.008), and age (beta = —0.124, p = 0.062) was
obtained (adjusted R? = 0.242).

Among healthy controls, when modeling bipolarity risk (MDQ scores), the final model
included only the GHQ-28 Total scores (beta = 0.197, p < 0.001; adjusted R? = 0.030).

Among the healthy first-degree relatives, when modeling bipolarity risk (MDQ scores),
the final model included only sex (beta = 0.263, p = 0.007; adjusted R2 = 0.050).

Finally, among the affective unipolar first-degree relatives, when modeling bipolarity
risk (MDQ scores), the final model included STAI-Trait (beta = 0.739, p = 0.003), STAI-State
(beta = —0.459, p = 0.052), GHQ-28 Total scores (beta = 0.348, p = 0.093), sex (beta = 0.466,
p =0.003), and age (beta = —0.280, p = 0.050), yielding an adjusted R? of 0.655.

4. Discussion

To our knowledge, this is the first study in a Spanish population to quantify the
influence of trait anxiety in a sample of relatives of individuals affected by bipolar I
disorder. Our results confirm a significantly higher prevalence of trait anxiety in these
relatives, but only in those with a current or history of unipolar affective disorder. In this
specific subgroup, STAI-Trait anxiety scores were associated with greater bipolar risk as
measured by the MDQ), together with other factors.

Despite notable differences in sample characteristics and methodological aspects, our
results appear partially consistent with those reported by Contreras et al. [22,23], and align
with previous studies that utilized alternative scales and methodologies [21,30].

The study by Véazquez et al. [30] in Argentina included 114 first-degree relatives
(parents, children, and siblings) of patients undergoing treatment for bipolar disorder, and
a comparison sample of 115 individuals without a history of psychiatric or affective illness,
including among their first-degree relatives. They utilized the MDQ to measure bipolarity
risk and the Temperament Evaluation of Memphis, Pisa, Paris, and San Diego (TEMPS-A)
to assess traits. First-degree relatives of bipolar patients exhibited a higher prevalence of
cyclothymic and anxious temperaments, with odds ratios of 18.44 (95% CI: 1.05-323) and
9.78 (95% CI: 1.22-78.51), respectively.

The study by Evans et al. [21] evaluated a US population of “bipolar families” using the
TEMPS-A and Cloninger’s TCI-125 in a sample of 383 subjects. Control participants with
no personal or family history of psychiatric disorders were recruited. A two-way ANOVA
revealed significant differences across groups on all five TEMPS-A scales (dysthymic,
cyclothymic, hyperthymic, irritable, and anxious; F = 53.4, p < 0.00001). Notably, females
scored significantly higher than males on the dysthymic and anxious scales.

Other family studies employing diverse methodologies and samples have also demon-
strated robust relationships between BD and anxiety disorders [31,32], particularly panic
disorder [33].

Additionally, the meta-analysis by Solmi and colleagues [34] included 26 studies
involving patients with bipolar disorder (n = 2025), major depressive disorder (n = 1283),
ADHD (n = 56), borderline personality disorder (n = 43), and healthy controls (n = 1757).
Based on TEMPS scores, cyclothymic (p < 0.001), irritable (p < 0.001), and anxious (p = 0.03)
temperament scores were higher in patients with bipolar disorder than in their relatives,
who in turn scored higher than healthy controls. The authors proposed a continuum for
affective temperaments: cyclothymic and irritable scores increased progressively from
healthy controls to major depressive disorder and bipolar disorder. Regarding hyperthymic
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temperament, scores ranged from major depressive disorder to bipolar disorder and healthy
controls. Depressive and anxious temperaments did not differ significantly between bipolar
and major depressive disorder, though both groups consistently displayed higher scores
than healthy controls.

Anxiety in individuals at high risk for bipolar disorder increases the salience of
stressful events and sensitization to stress [35]. In a controlled study involving 22 high-
risk subjects with a bipolar parent, Zahn et al. [35] found significant correlations between
anxiety and autonomic nervous system arousal at rest and under stress, which were absent
in controls. Other studies in youth have confirmed potential associations between anxiety
and bipolar diagnosis [36,37].

Finally, a community study of 602 patients evaluating predictors of bipolar disorder
risk among individuals currently treated for major depression using the MDQ [38] found
an 18.6% positivity rate. Stepwise logistic regression identified five variables associated
with bipolar disorder risk: the CES-D item “people were unfriendly” (a 20-item instrument
measuring depressive symptomatology), a significant score for comorbid anxiety, an initial
depression diagnosis within five years, a family history of bipolar disorder, and a history
of legal problems.

A pertinent methodological and conceptual question raised in the evaluation of our
findings is whether the observed elevated trait anxiety truly functions as an endophenotypic
marker or if it merely reflects residual depressive symptomatology. Given the high rates of
comorbidity and shared genetic liability between anxiety and depressive disorders, distin-
guishing between a stable trait vulnerability and persistent subclinical symptoms is complex.

However, our data argue against the latter interpretation. The association between trait
anxiety and MDQ (bipolarity risk) remained robust and statistically significant even after
controlling for residual depressive symptom severity using the Beck Depression Inventory.
On the other hand, our results must always be taken into account and interpreted with
caution due to the cross-sectional nature of our findings.

This stability aligns with the conceptual framework of trait anxiety as a time-invariant,
underlying endophenotype that predisposes individuals to affective dysregulation, rather
than a transient, scar-like manifestation of a past depressive state. From a clinical perspec-
tive in primary and hospital care, recognizing trait anxiety as an independent endopheno-
type is crucial, as it identifies a distinct therapeutic target and a marker of vulnerability that
persists even during periods of depressive remission. But we need to replicate our findings
using other samples and longitudinal studies.

Diagnosing BD in primary care remains a significant challenge, particularly in low-
resource settings [39-41], among young populations [42,43], and in veterans [44]. Neverthe-
less, primary care practitioners are uniquely positioned to contribute to suicide prevention,
as several programs have demonstrated substantial reductions in suicide attempt rates
following primary care interventions [45,46]. The implementation of early intervention
strategies and screening programs by primary care physicians (PCPs) represents a valuable
and cost-effective approach, although their deployment may be particularly challenging in
resource-limited settings [47-51]. Notably, Menzin et al. [50] reported that administering
the Mood Disorder Questionnaire during initial consultations, followed by psychiatric
referral for individuals screening positive, was associated with an estimated total budgetary
saving of $1.94 million over a 5-year period.

Genetically transmitted risk is relevant in this relationship, as several studies have
shown [52]. Moreover, the presence of anxiety in the offspring of individuals affected by
bipolar disorder is one of the markers for a later onset of the illness. In the meta-analysis
by Raouna et al. [53], childhood anxiety disorders in offspring were also associated with a
later onset of bipolar disorder.
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Taken together, these findings support the possibility that trait anxiety may be a
genetically influenced vulnerability marker associated with an increased risk of bipolar I
disorder and other affective disorders in first-degree relatives of individuals with bipolar I
disorder, warranting further investigation as a potential endophenotypic trait.

5. Limitations and Strengths

The primary limitation of our study is its cross-sectional design, which precludes
causal inferences. Additional limitations affecting the generalizability of our findings
include the post hoc analysis, recruitment from a single center, potential selection bias, and
a moderate sample size. Specifically, the relatively small subgroup of first-degree relatives
with affective disorders and baseline gender imbalances represents relevant constraints.
Furthermore, we did not include other affective or temperamental dimensions that could
act as competing endophenotypes. The observational design and the novelty of the analysis
constitute the primary strengths of this study.

6. Conclusions

In conclusion, our findings are compatible with the hypothesis that trait anxiety may
reflect an underlying vulnerability factor for affective disorders and may be associated with
an increased risk of bipolar I disorder. This raises the possibility that trait anxiety could
serve as a candidate endophenotype for bipolar I disorder. Given the exploratory nature of
these observations, replication in large-scale prospective longitudinal studies is warranted
to determine the robustness and clinical relevance of this potential relationship.

Key points:

e  Early diagnosis of bipolar disorder type I (BDI) is essential for a better outcome.

o To date, there are still no specific biomarkers and endophenotypes easy to determine.
e  Previous studies linked BDI and BDI risk in relatives to specific personality traits.

Anxiety traits have high heritability and confer a higher lifetime risk of bipolarity.
e Anxiety trait could be a possible endophenotype candidate in BDIL.
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