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Abstract

Background

Personality traits and mental health problems have been previously reported in unruptured
intracranial aneurysm (UIA) patients; however, few studies have clarified the relations
between these variables and health-related quality of life (HRQoL). This study was designed
to characterize the personality traits, HRQoL and mental health of patients with UIA and to
evaluate whether personality has an influence on HRQoL and whether this is mediated by
the patients’ emotional symptoms.

Methods

Sixty-three patients with UIAs (mean age 62.6 years, 83.9% women) answered question-
naires for depression, anxiety, HRQoL and personality traits between June 2016 and May
2019.

Results

Eight percent of the sample had depression, and 27.4% had anxiety. Participants showed
high levels of responsibility, kindness and neuroticism and low levels of extraversion and
openness. HRQoL scores were normal compared with the Colombian population. Structural
equation analysis showed that patients’ HRQoL was negatively affected by anxiety levels
and that the latter are associated with the patient’s personality, where neuroticism is directly
associated with symptomatology and inversely associated with extraversion.
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Conclusions

The results of this study showed the importance of personality and emotional symptoms in
the HRQoL of UIA patients. These results are important for developing strategies for psy-
chological counseling in patients with UlAs.

Introduction

The presence of unruptured intracranial aneurysms (UIAs) in the general population has been
estimated at 3%. Few of these aneurysms rupture, but when they do, the associated mortality is
25-50% [1]. However, taking into account that only between 1% and 3% of these aneurysms
actually rupture, the treatment to be followed must consider multiple variables, including the
size and location of the aneurysm and the age of the patient. This also includes comorbidities,
given that sometimes the best decision is not to perform surgery but, rather, to have the patient
attend routine check-ups for management and control [2,3].

The patient’s mere knowledge of having an aneurysm has been found to be associated with
lower levels of health-related quality of life (HRQoL). However, there are few studies involving
patients who have not undergone surgery after diagnosis [4-6]. A study conducted in the
Netherlands involving 21 patients, nine of whom had UIAs, reported low levels of HRQoL
compared to the reference population [4]. The same results were found in another study that
involved 81 patients diagnosed with UIAs who did not receive intervention [5]. Similarly, a
study involving 52 patients that estimated the number of years lost in patients with UIA found
that this diagnosis could lead to 0.4 to 1.9 years lost due to the diagnosis. No differences were
found between patients with small and large aneurysms [6]. This is important because the
improvement of HRQoL is one a public health objective, and health perceptions can be useful
to identify unmet needs and help professionals guide interventions with these patients [7].

It is important to note that it is not clear whether HRQoL levels in patients with UIAs
improve following intervention [8-10] and that complete functional recovery, return to work
and life satisfaction could be affected [11]. A study compared patients who had undergone sur-
gery for an aneurysm but in whom another aneurysm had been left untreated due to its size
with patients who had undergone surgery, no longer had any aneurysms; the study showed no
significant differences in the HRQoL scales six months after the intervention [8]. Similarly,
two studies compared patients who underwent preventive surgery for UIAs with the reference
population and found lower HROoL levels in the untreated patients. One of the studies found
that all HRQoL subscales were lower, except for pain; these differences were more pronounced
in those who had complications during surgery [9]. Another study found differences in role
emotional, social functioning and the mental composite score [10]. Along the same lines, a
five-year longitudinal study comparing patients with UIAs treated by coiling or clipping and
patients being monitored showed that there were no differences in the HRQoL of the patients
in the groups [12]. It is worth noting that in this study, the authors reported that 25% of the
patients presented symptoms of anxiety at follow-up, whereas 23.8% presented symptoms of
depression, emotional symptoms that have been reported previously [13]. Finally, a study with
110 patients who had UIAs and were followed for six years after the intervention found that
19% did not report a complete recovery and 22% did not return to work [11].

It should be noted that the high prevalence of emotional disturbance in people with UIAs
may be associated with personality factors. A previous study reported higher levels of neuroti-
cism and very low levels of openness in patients with UIAs compared to patients with menin-
gioma [14,15]. Secondary analyses of this same study indicated that 37.8% of patients with
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UIAs and 17.2% of those with meningioma had a pre-existing psychiatric history and that, by
extracting this population in the analyses, the differences between the samples in terms of
HRQoL disappeared [16].

The above data led us to think that personality traits may have an impact on the HRQoL of
patients with UIAs and that this relation could be mediated by depression and anxiety levels.
Additionally, the impact that the diagnosis of an unruptured intracranial aneurysm has on
patients who have decided not to undergo intervention is not clear, and scientific literature is
scarce in this regard. Considering that an increasing number of patients are currently diag-
nosed with this problem, and many of them choose not to undergo the intervention and prefer
to live with their aneurysm under the supervision of their treating specialist, it would be very
useful to know the levels of anxiety that this diagnosis imposes on them, as well as the impact
on their HRQoL. This information could be useful for both the treating neurosurgeon and the
multidisciplinary team in charge of this collective of patients, as it could help to develop com-
prehensive healthcare models that lead these patients to a watchful waiting but at the same
time preserve an adequate HRQoL.

We present a descriptive study focused on the analysis of anxiety and its impact on HRQoL,
developed as part of a longitudinal study in a cohort of patients who, after a judicious analysis
with their treating neurosurgeon, have chosen not to undergo intervention for their aneurysm.

Materials and methods
Type of study

Descriptive, correlational, and cross-sectional.

Population and sample. The reference population of this study is a sample of patients
conforming to an ongoing longitudinal follow-up study in patients with UIAs; they have at
least six months of follow-up after the diagnosis was made, usually through catheter-based
angiogram or MRI angiography, and they have chosen, after a judicious analysis with their
treating neurosurgeon, not to undergo aneurysm intervention but rather to be assigned to
watchful waiting. Between June 2016 and March 2019, all the patients who chose conservative
management were invited to participate (N = 80); nine of these patients were out of reach,
seven refused to participate, and two decided to undergo surgery. Ultimately, 62 patients
(77.5% of the original sample) were evaluated.

The mean age was 62.6 years (SD = 12.0, age range 32-82 years), and 83.9% were women.
Half of the sample fell within the mid-level socio-economic bracket. The average number of
months since diagnosis was 37. 2 (S.D. = 43.4). Other sample characteristics are described in
Table 1.

Instruments. The Medical Outcomes Study Questionnaire Short Form-12 (SF-12) was
used to assess HRQoL, divided into the physical and mental components [17-19]. We used a
Spanish version of the questionnaire, which has shown good levels of validity and reliability
[20,21]. The second edition Beck Depression Inventory—BDI-II [22,23] and the Beck Anxiety
Inventory-BAI [24,25], both in their Spanish adaptations, were used to assess emotional symp-
toms. Finally, the Spanish adaptation of the NEO Five-Factor Inventory—NEO-FFI [26,27]
was used to evaluate personality traits.

Procedure. Patients were invited to participate by their neurosurgeon during their
appointments in the months of sample collection (June 2016 —-May 2019). Those who agreed
to be contacted received the call in the same week in which they had an appointment with
their doctor so that the doctor could inform them of the purpose of the study and they could
make an appointment for evaluation. Of the patients who were contacted (n = 86), 77.5%

(n = 62) signed informed consent forms and completed the evaluation protocol. This study
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Table 1. Characteristics of the sample.

M (S.D.)/ n (%)

Age 62.6 (12.02)
Sex: women 52 (83.9)
Socio-economic position
Low 9 (15.0)
Medium 31 (51.7)
High 20 (33.3)
Civil status
Married 25 (40.3)
Separated 9 (14.5)
Widow 15 (24.2)
Single 13 (21.0)
Education
Primary school 10 (16.1)
Secondary school 21(33.9)
Technician or technologist 13 (21.0)
Professional 12 (19.4)
Postgraduate 6(9.7)
Activity
Employee 23(37.1)
Unemployed 21(33.9)
Retired 18 (29.0)
Time since diagnosis (months) 37.24 (43.4)
Presence of chronic illness 53 (86.9)

M: Mean, S.D.: Standard deviation

https://doi.org/10.1371/journal.pone.0229795.t001

met all legal requirements for human research and was approved by the Ethics Committee at
Universidad EAFIT.

Statistical analysis. To test the hypotheses of this study, the authors used partial least
squares structural equation modeling (PLS-SEM). Smart PLS v 3.2.7 (SmartPLS GmbH, Ger-
many) was selected to conduct the corresponding statistical analyses [28]. The authors posited
that anxiety fully mediated the effect of the general factor of personality (GFP) with neuroti-
cism and extraversion as reflective indicators of it. PLS-SEM implies a two-step procedure.
First, the measurement model is evaluated. The authors transformed the reversed code of neg-
atively worded times only to test the psychometric properties of the scales. In this step, the
internal consistency and validity of the constructs are assessed. To this end, the authors used
the criteria recommended by Hair et al. [29].

Constructs’ internal consistency was evaluated using the composite reliability (CR) coeffi-
cient. Convergent validity of the constructs was assessed by observing factor loadings and aver-
age extracted variance (AVE). In PLS-SEM, the Heterotrait-Monotrait Ratio (HTMT) can be
used to evaluate discriminant validity. The second step in the PLS-SEM approach consists of
assessing the structural model. In this step, coefficients of determination (R?), predictive rele-
vance (Q?), size and significance of path coefficients, and effect sizes (f%) are observed [30].
Finally, the authors also tested a partial mediation model. This procedure was conducted to
verify whether anxiety fully or partially mediated the effect of GFP on HRQoL. Lastly, the
researchers controlled for age, sex and time of diagnosis. They also controlled for chronic dis-
eases; to this end, they created a dummy variable (1 = presence of chronic diseases; 0 = absence
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of chronic diseases). The significance of the specified paths was examined to assess whether
the inclusion of these variables affected the model.

Results
Descriptive statistics

The characteristics of the aneurysms in the series of patients presented in this paper can be
summarized as follows: they are mostly small aneurysms, understood as those smaller than
seven mm in diameter; almost all were saccular, and a few had irregularities in the dome, spe-
cifically a bleb. In all cases, the decision not to undergo intervention came from the patient,
who, in the company of his/her family and after hearing the explanation of his/her treating
neurosurgeon, concluded that he/she felt that the risk of the intervention was greater than that
of the natural history of the lesion. None of the patients decided to forego intervention because
his/her treating neurosurgeon considered the lesion extremely difficult to access or intractable,
whether by surgical or endovascular means.

In the test results, 75.6% (95% confidence interval [CI] 61.9 to 89.3) and 63.4% (95% CI
48.0 to 78.8) of the sample presented adequate mental and physical components, respectively.
Regarding levels of depression, 16.1% (95% CI 6.71 to 25.6) had mild symptoms, while 8.1%
(95% CI 1.1 to 15.0) had moderate and severe symptoms. Mild anxiety was present in 25.8%
(95% CI 4.6 to 37.0) of those evaluated, while 12.9% (95% CI 4.3 to 21.5) had moderate symp-
toms, and 14.5% (95% CI 5.5 to 23.5) had severe symptoms. Subscale measures and HRQoL
components indicated positive results for the sample, evidencing the lowest scores in general
health. The average scores for depression and anxiety showed a tendency towards anxious but
not depressive symptoms. With respect to personality, on average, the patients presented high
levels of responsibility, kindness, and neuroticism (80th, 60th and 60th percentile, respectively)
in comparison with the Colombian population, as well as low levels of extraversion and open-
ness (35th and 25th percentile, respectively) (Table 2).

Correlations among personality traits, HRQoL and emotional symptoms

Correlation analysis indicated that there were significant inverse relationships between depres-
sion and anxiety with the physical and mental components of HRQoL. At the personality level,
relationships were found between neuroticism and the two HRQoL components, as well as
with depressive and anxious symptoms. Extraversion was directly related to the mental com-
ponent and inversely related to depression and anxiety. Finally, an inverse relationship was
found between neuroticism and extraversion, and a direct relationship was found between
extraversion and openness (Table 3).

PLS-structural equation modeling

According to the values obtained in the CR, AVE and HTMT coefficients, all the scales were
reliable and valid (Table 4). Notably, these scores were obtained after deleting a series of items
that did not reach the expected value in terms of factor loadings and for which deletion did not
affect the internal consistency of the constructs. Some anxiety and HRQoL items were retained
since their deletion affected the internal consistency of the scales, and they almost reached the
cut-off value (>0.70) (Fig 1).

Regarding the structural model (see Fig 1), the results support the hypotheses of the study.
The coefficients of determinacy were moderate (see Table 5), and the Q2 values were above the
cut-off value (Anxiety = 0.18; HRQoL = 0.12). As shown in Fig 1, the effect of GFP on anxiety
was positive, with neuroticism loading positively and extraversion negatively on GFP. These
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Table 3. Correlations between subscales.

Table 2. Descriptive statistics of psychological variables.

Variable M (S.D.) Range
Personality traits

Neuroticism 52.69 (10.80) 27-75
Extraversion 45.39 (12.41) 25-68
Openness 43.39 (10.08) 25-67
Amability 53.79 (9.61) 27-74
Conscientiousness 49.95 (10.76) 25-75
Quality of life

Physical Functioning 60.48 (35.51) 0-100
Role Physical 59.68 (43.27) 0-100
Role Emotional 71.77 (43.06) 0-100
Vitality 69.03 (29.12) 0-100
Mental Health 71.61 (20.98) 20-100
Social Functioning 71.34 (33.80) 0-100
Pain 72.18 (36.52) 0-100
General Health 50.81 (25.19) 0-100
Physical Component 60.79 (26.18) 6.25-100
Mental Component 67.59 (25.28) 5-100
Emotional symptoms

Beck Anxiety score 13.05 (13.29) 0-65
Beck depression score 9.62 (8.07) 0-33

M: Mean, S.D.: Standard deviation.

https://doi.org/10.1371/journal.pone.0229795.t1002

two paths were significant (p < 0.01 and absence of 0 in confidence intervals). Notably, GFP
explained a moderate amount of variance in anxiety, and the corresponding effect size was
substantial. Altogether, these findings support H1. Furthermore, H2 was also supported. The
results showed that anxiety explained a moderate proportion of HRQoL variance, and the
effect size was substantial (see Table 5). With regard to H3, the authors posited that Anxiety
mediated the effect of GFP on HRQoL. Accordingly, the indirect effect was negative and sig-
nificant (§ = -0.33, p < 0.01, 95% CI -0.46 to -0.20). Furthermore, the direct effect of GFP on
HRQoL (i.e. partial mediation model) did not result in significant differences (B = -0.30,

NEO-N NEO-E NEO-O NEO-A NEO-C PCS MCS BAITOT
NEO-E -0.415""
NEO-O 0.007 0.376"*
NEO-A -0.255" 0.223 -0.100
NEO-C 0.067 -0.093 -0.135 -0.083
PCS -0.352** 0.161 0.062 -0.069 0.169
MCS -0.402** 0.327* -0.087 -0.021 0.151 0.536"*
BAITOT 0.509** -0.420"* 0.028 -0.130 -0.082 -0.589** -0.585"*
BDITOT 0.668** -0.444"* -0.165 -0.137 -0.073 -0.338"* -0.532%* 0.515**

PCS: Physical component summary, MCS: Mental component summary, BAITOT: Beck Anxiety Inventory total score, BDITOT: Beck Depression Inventory total score.

*p < 0.05
**p < 0.0l

https://doi.org/10.1371/journal.pone.0229795.t003
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Table 4. Construct reliability and validity.

HTMT
CR AVE 1 2
1.Anxiety 0.93 0.54
2. Quality of Life 0.88 0.54 0.59
3. GFP 0.82 0.70 0.80 0.67

CR: Construct reliability, AVE: average extracted variance, GFP: General Factor Personality.

https://doi.org/10.1371/journal.pone.0229795.1004

p=0.11,95% CI -0.58 to 0.11). Hence, the results support the hypothesis of total mediation.
Finally, after the inclusion of the control variables (i.e. age, sex, time of diagnosis and chronic
diseases), all the specified paths remained significant.

Discussion

This study aimed to determine the mental health and HRQoL levels of a group of patients in a
Colombian city with UIAs who chose not to undergo intervention for their aneurysm. The
study used these data to test a model in which anxiety mediated the effect of GFP on HRQoL.
All patients included in the study are part of a longitudinal follow-up cohort study of unrup-
tured aneurysm patients. All patients chose, after a thorough analysis with their treating neuro-
surgeon and considering the pros and cons of an eventual intervention for their aneurysm, not
to undergo the intervention but rather to be assigned to a vigilant follow-up. All of them
expressed feeling very aware and confident about the decision they made regarding their aneu-
rysm. For this reason, we consider this group of patients to be free of the acute or sub-acute
effect that the diagnosis of the lesion could have on their personality traits and psychological
profile.

The results showed that in general, patients had an adequate score for the physical and
mental components of HRQoL, with a lower score for the mental component. Regarding

A ]

0.90
NEON** 1€ 78 SF6
0.81
Personality SF7
0.62 Quality of Life 0.67
: -0.53
SF9
Anxiety
/} 0.79 0.8i/ 0.75 ‘/0.67 063 067 082 063 082 0-75\
| BAIL || BAI10 || BAIL4 || BAIL7 || BAI19 || BAI20 || BAI4 || BAIS || BAI7 || BAI8 |] BAI9 |

* NEO Extraversion
** NEO Neuroticisim

Fig 1. PLS-structural equation model. “NEO Extraversion, ** NEO Neuroticism.

https://doi.org/10.1371/journal.pone.0229795.9001
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Table 5. Coefficients of determinacy and effect sizes.

R’ £
Classification 1 2 Classification
1. Anxiety 0.39 Moderate 0.39 Substantial
2. Quality of Life 0.28 Moderate
3. GFP 0.63 Substantial

GFP: General Factor Personality

https://doi.org/10.1371/journal.pone.0229795.t1005

mental health, mild symptoms of depression were found in 15.9% of patients, and moderate
and severe symptoms were found in 7.9%. Anxiety levels in the sample were higher, with mild
levels in 25.4% of those evaluated and clinically significant symptoms in 27.0%. Finally, in
terms of personality, the patients evaluated presented high levels of responsibility and low lev-
els of openness.

The bivariate analysis showed that patients’ HRQoL is negatively affected by levels of
depression and anxiety, as well as neuroticism. Extraversion was negatively related to depres-
sive and anxious symptomatology and directly related to the mental component of HRQoL.
Finally, structural equation analysis showed that patients’ HRQoL was negatively affected by
anxiety levels and that these are associated with the patient’s personality, where neuroticism is
directly associated with symptomatology and inversely associated with extraversion. Contrary
to traditional regressions and analyses of variance that imply the use of composite scores, SEM
allows the use of item-level information to test hypotheses regarding latent variables. It also
accounts for measurement error present in the items [29], while analyzing composite scores
regularly leads to ignoring this source of variance [31]. The use of composite scores has been
criticized in applications such as clinical psychology [31]. Thus, this study contributes to
research on health psychology by overcoming the use of aggregated scores and their corre-
sponding limitations. The results of the PLS-Structural Equation Model suggest that, through
anxiety, GFP indirectly affects the HRQoL of the target population. Moreover, the findings of
this study suggest that neuroticism and extraversion exert positive and negative effects on anxi-
ety, respectively. In turn, anxiety negatively impacts HRQoL. A rationale for the different rela-
tionship of these two personality dimensions with anxiety is presented hereafter.

These results point to better levels of mental health compared to those reported in China,
where the rate of depressive symptoms was 71% and 80% for anxious symptoms [13]. How-
ever, these levels are worse than those reported in the two studies conducted in the Nether-
lands [4,5]. Our data are similar to those found in the study by Li et al. [12] in terms of
depressive symptoms but with a higher prevalence of anxious symptoms. This aspect is com-
mon in all studies and has also been confirmed in a study that evaluated anxiety before and
after surgery in patients with UIAs using the State-Trait Anxiety Inventory. In this study, it
was found that state anxiety scores decreased after surgery but that patients had high levels of
trait anxiety that remained even after surgery [32]. It should be noted that the differences
between the prevalences found may be due to the scales used in each of these studies. Addi-
tionally, the sample of patients in the Netherlands was very small, and the majority were not
patients with UIAs but with arteriovenous malformations, making it difficult to establish a
comparison.

With respect to HRQoL, the results obtained for this sample are similar to those obtained
in other studies, evidencing an impact on HRQoL, although not a severe one [4-6]. It is inter-
esting to note that when examining the subscales, the subscale with the lowest score is related
to general health, referring to the patients’ perception of health. This result was similar to that
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obtained by the study conducted in the Netherlands and suggests that patients are affected by
their diagnosis, even though it does not affect their physical health and is not significantly asso-
ciated with emotional symptoms or an impairment of their social functioning [4]. These
results could be used to hypothesize that the impact of the diagnosis of a UIA affects health
perception more than the patients’ physical condition and shows the importance of consider-
ing other factors that affect health perception, such as personality and anxiety.

With respect to personality in patients with UIAs, the study conducted in the Netherlands
noted high levels of neuroticism in these patients and a history of previous mental disorders.
These results suggest that such precursors could be associated with the low HRQoL levels
shown and with the differences found with the comparison group [14-16]. However, the study
does not establish a relationship between personality traits and the mediation of patient symp-
tomatology, as also found in this study. It should be noted that a systematic review of patients
who have already had a hemorrhage associated with an aneurysm indicated that neuroticism is
one of the worst prognostic variables for HRQoL [33]. This relationship may also occur in
patients who have not suffered a rupture.

Neuroticism is a personality trait that has been described as a relatively stable tendency to
respond to situations of frustration, loss, or threat with negative emotions. Individuals with
high scores in this trait react to small challenges with intense emotion [34]. Neuroticism has
become increasingly important as a precursor to physical and mental health difficulties and, in
this case, would be associated with high levels of anxiety that would affect the HRQoL of
patients with UIAs. It should be noted that neuroticism by itself is also associated with a
decrease in HRQoL even in a normal population, since it includes a sensation of feeling unwell
in general, excessive worry, job failure, and little marital satisfaction [35]. On the other hand,
people who possess the trait of extraversion tend to be socially inclined, active, assertive, and
talkative [26]. This trait is associated with greater positive emotions derived from social contact
[36]. In this case, it was found that lower scores in relation to extraversion constitute a person-
ality that reports higher levels of anxiety and, therefore, worse HRQoL.

With respect to the conjunction of neuroticism with extraversion, studies have shown that
these can predict affective variability. That is, the extent of an individual’s mood variations.
This relationship would lead neuroticism to be related mainly to the mean intensity of negative
affect and extraversion to the mean intensity of positive affect [37,38]. Similarly, one study
noted that subjects with low extraversion but high neuroticism may present greater behavioral
inhibition, leading to increased symptoms of anxiety [39]. These results coincide with the
model found, suggesting that this personality factor could lead to higher levels of anxiety in
patients with UIAs. On this matter, it is important to consider personality factors in the deci-
sion process about treatment. Patients with higher levels of neuroticism and low levels of extra-
version could have more anxiety about rupture, and those patients could benefit from
nonconservative treatment for the aneurysm or be referred to a psychotherapy process [14]
oriented to diminishing anxiety levels, which leads to a better HRQoL.

In addition to the model found, it cannot be overlooked that the patients in this study had
low levels of openness when compared to the reference population. This becomes important
in light of a study involving university students who had to perform a mathematical task as
part of an experiment to analyze the cognitive assessment of stress and the influence of their
personality [40]. Extrapolating the results to this study’s population, it may be considered that
a situation such as diagnosis and adjustment to living with a UIA could more likely be viewed
as a threat, which increases negative affect, but also that low levels of extraversion reinforce
this threat perception. In addition, low openness scores decrease the probability of reducing
the perception of threat in such a way that it becomes very likely for the patient to present anx-
ious symptomatology and consequently low HRQoL. The results of this study indicate that in
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patients with UIAs, variables external to their condition may also affect their HRQoL [41].
These findings also support the initiative of other authors who have proposed that it is neces-
sary to encourage an optimistic attitude and social activity in these patients [13], especially for
those in whom anxious symptoms and neurotic traits are found [15].

Some methodological aspects need to be discussed. Although there has been controversy
around the existence of GFP, a recent meta-analytic study supported its existence [42]. Addi-
tionally, the use of PLS-SEM was determined because this analysis is suitable to test theoretical
models implying relationships between latent variables without making assumptions such as
normality of distributions and with relatively small sample sizes [29]. Regarding this point, our
sample size is similar to previous studies; however, we found that there are only a few studies
of patients with UIA who did not receive intervention. This type of study is important to
understand the mental and physical HRQoL of these patients, a variable that must be consid-
ered to decide the best treatment for each patient with this condition. Additionally, in this
study, we collected 63 observations. This sample size is above the sample size recommended
by Hair and colleagues [29] to obtain R square values of 0.50 with a 1% significance level and a
statistical power of 80%.

These results showed that HRQoL patients are affected by the diagnosis of UIAs. These
results have been found previously [4-6]. It is important to note that this affectation has been
spotted in patients who have undergone intervention [8-11], which leads us to hypothesize
that there are other factors that contribute to lower health and wellbeing perceptions in these
patients. This study showed that HRQoL is affected by anxiety levels and is related to personal-
ity factors. We cannot affirm that this is only true for individuals with UIAs, but this gives us
some ideas of the specific targets needed to intervene in a psychotherapeutic process with this
population. Even when personality has been shown to be a stable construct, psychotherapies
such as cognitive behavioral therapy [43,44] could focus on giving patients the skills to perceive
this diagnosis as less threatening, to assess and evaluate anxiety-specific thoughts and to
engage in healthier habits that maintain good levels of HRQoL.

Finally, we must consider the limitations of this study. The first is that the sample of patients
was small, which means that the final model could not include more variables that would have
been interesting to analyze, such as the influence of time since the diagnosis. However, the cor-
relations established over time did not appear to be significant in the bivariate analyses. A sec-
ond point to consider is that self-report tests were used for the diagnosis of depression and
anxiety, and this information was not confirmed by clinical interviews. This can lead to higher
prevalences due to the sensitivity of the tests. Third, the SF-12 is a general questionnaire of
HRQoL that examines a limited number of domains that contribute to QoL in patients. The
use of a disease-specific QoL questionnaire is reccommended for future studies. Fourth, and
perhaps most importantly, neuroticism measures are not independent of those for depression
and anxiety, meaning that the relationship between personality and anxiety should be consid-
ered with caution, although the causal relationship of neuroticism to emotional symptoms has
even been proven in longitudinal studies.

Conclusions

This study indicates that patients with UIAs, even those with a relatively long period after diag-
nosis, who have judiciously decided not to undergo intervention but rather to undergo vigilant
follow-up, have significantly higher levels of anxiety compared to the reference population, as
well as some deterioration in their HRQoL, especially in their perception of health. Regarding
personality, it was found that these patients have low levels of openness and moderate levels of
neuroticism. Finally, it was found that HRQoL levels are mediated by anxiety symptoms and
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that anxiety is associated with personality, understood as high neuroticism and low extraver-
sion. These results may be the basis for developing strategies for psychological counseling in
patients with UIAs as part of a multidisciplinary approach that actively involves the treating
neurosurgeon, if it is intended to positively impact the quality of life of this group of patients,
which could eventually be part of a preventive model aimed at mitigating the risk of aneurysm
rupture.
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