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Abstract

The study examined the relationship between neuroticism and individual psychological and physiological health, particu-
larly by analyzing how neuroticism affected stress reactivity and recovery, serving as a potential mechanism linking neu-
roticism to negative health outcomes. In an observational study involving 30 healthy males (mean age=21.43, SD=1.10
years), we employed a standardized mental arithmetic task to induce acute psychological stress. All participants completed
the Big Five Personality Neuroticism Scale, a Self-Report Stress Level Scale, and measurements of heart rate (HR) and
heart rate variability (HRV). The results showed that individuals characterized by high neuroticism were significantly
associated with increased stress reactivity and recovery, as evidenced by elevated low-frequency (LF) components of
HRYV, an increased low-frequency to high-frequency ratio (LF/HF), and greater changes in heart rate. In contrast, a nega-
tive correlation was observed with the high-frequency (HF) component of HRV in terms of stress reactivity and recovery.
Nonetheless, the study did not identify a significant relationship between neuroticism and the subjective experience of
emotional stress. In summary, neuroticism influences the pattern of stress response in individuals, leading to heightened
physiological stress reactivity and diminished physiological stress recovery. These findings suggest that individuals with
elevated neuroticism may exhibit non-adaptive physiological responses to acute psychological stress, which could further
contribute to negative health outcomes.
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Introduction

Human beings inevitably experience stress in their daily
lives. Stress responses to these acute stimuli are attributed
to the dynamic interplay between the sympathetic and para-
sympathetic nervous systems. Activation of the sympathetic
nervous system heightens stress, while parasympathetic
activation mitigates it (Li et al., 2020). Thus, an increased
sympathetic activity along with decreased parasympathetic
activity forms the physiological basis of stress. It has been
suggested that heart rate variability (HRV) is directly con-
trolled by sympathetic-parasympathetic activation. The
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framework posits that the power of the high-frequency (HF)
component or its equivalent indices reflects parasympathetic
nervous activity, while the low-frequency(LF)component or
LF/HF ratio reflects sympathetic nervous activity. This con-
ceptualization forms the cornerstone of the theoretical basis
in which HRV assessments are analyzed for insights into
autonomic nervous system functioning (Hayano & Yuda,
2021). Research in both clinical and general populations
indicates a connection between diminished parasympathetic
function and heightened cardiovascular risk, encompassing
mortality from various causes, myocardial infarction, and
additional cardiac incidents (Thayer & Lane, 2007). Thus,
HRYV is also commonly used as a non-invasive measure of
cardiac performance and is a powerful predictor of cardio-
vascular function (Malik et al., 1996). Furthermore, psy-
chogenic stress provokes subjective emotional responses,
notably anxiety (Xin et al., 2017). Prolonged and excessive
exposure to such stressors can result in persistent, severe
disturbances in physiological functions, potentially culmi-
nating in psychosomatic disorders.
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Neuroticism, as a broad dimension of personality, rep-
resents the degree of an individual’s emotional stabil-
ity, reflecting their capacity for regulation and adaptation
(Costa & McCrae, 1992). The core characteristic of neu-
roticism is the propensity for negative emotional experi-
ences (Digman, 1997), making individuals more prone to
feelings of anxiety, depression, anger, and guilt. Empirical
studies have shown that individuals with high levels of neu-
roticism are often unstable, experiencing emotions that are
both frequent and disproportionately intense relative to their
environment (Hill et al., 2020; McCrae & Costa Jr., 2003).
Moreover, high neuroticism is associated with an increased
susceptibility to psychosomatic illnesses. Research has indi-
cated varying degrees of correlation between neuroticism
and psychological disorders such as anxiety, mood disor-
ders, and depression (Akiskal et al., 2006; Malouff et al.,
2007). Empirical evidence indicates a significant correlation
between mood disorders, suicidal behavior, and dysregula-
tion of the Hypothalamic-Pituitary-Adrenal (HPA) axis.
This includes altered HPA axis functioning, atypical corti-
sol responses, and the interplay of the HPA axis with early
life stress (Berardelli et al., 2020). Furthermore, elevated
inflammation levels, attributed to HPA axis irregularities,
may heighten the risk of depression and suicidal tenden-
cies. Research has demonstrated elevated concentrations of
inflammatory mediators both peripherally and in the brain
among individuals with suicidal risk, in contrast to non-sui-
cidal individuals (Serafini et al., 2017). In the field of acute
stress research, neuroticism has consistently been shown
to have a broad association with all types of emotional
experiences triggered by acute stress (Gorgens-Ekermans
& Brand, 2012). Therefore, it represents the personality
dimension that has been most extensively explored in the
research on the relationship between personality and stress.
HRYV studies have significantly advanced our understanding
of the interplay between neuroticism-related traits and auto-
nomic stress responses. Notably, higher anxiety as a trait
characteristic is often linked with diminished psychological
stress responses. For instance, in public speaking scenarios
used as stress-inducing tasks, individuals with pronounced
trait anxiety exhibited reduced physiological responses
within the hypothalamic-pituitary-adrenal (HPA) axis and
sympathetic-adrenomedullary system (Jezova et al., 2004).
Conversely, research by Thayer et al. highlights that anxi-
ety disorders and their primary symptom of anxiety states
correlate with decreased cardiac vagal tone, evidenced by
reduced high-frequency (HF) HRV and shorter interbeat
intervals (IBIs)(Foley & Kirschbaum, 2010). Furthermore,
studies have also discovered that higher levels of depression
are associated with greater sympathetic nervous activation
and more significant vagal withdrawal in response to stress,
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manifested by increased heart rate and blood pressure reac-
tivity (Grewen et al., 2004; Tafet & Nemeroff, 2016).

As previously mentioned, neuroticism is closely
related to psychological and physiological health. Stress
reactivity and stress recovery are crucial indicators of
individual psychological and physiological well-being.
They also represent significant physiological pathways
to explore individual mental and physical health (McE-
wen, 2007; Saulsman & Page, 2004). Stress reactivity is
characterized as the amalgam of psychological and phys-
iological alterations occurring in response to an acute
stressor or an external perturbation (Linden et al., 1997).
The stress reactivity hypothesis’ posits that heightened
cardiovascular reactivity to environmental stressors det-
rimentally impacts health. Nonetheless, some studies
also indicate that diminished cardiovascular reactivity
may adversely affect health outcomes (Schwerdtfeger &
Gerteis, 2013). The concept of stress recovery pertains
to the velocity and extent to which psychophysiological
responses revert to pre-stressor baseline levels follow-
ing cessation of the stress-inducing stimulus (Hutchinson
& Ruiz, 2011). An elongated or inadequate restorative
response is indicative of compromised adaptive capac-
ity, necessary for effective adjustment to environmental
demands. Consequently, psychophysiological recovery is
regarded as a pivotal determinant in safeguarding against
the deleterious ramifications of stress on biopsychosocial
health (Brosschot et al., 2006). It has been posited that
cardiovascular recovery efficacy may be a more critical
predictor of disease progression than stress-induced car-
diovascular reactivity (Pieper & Brosschot, 2005). HRV
is a key indicator of cardiovascular function and signifi-
cantly influences the body’s stress reactivity and recov-
ery processes via the autonomic nervous system. During
exposure to threats or challenges, the sympathetic ner-
vous system is stimulated, resulting in an elevated heart
rate as an adaptive response to environmental stimuli.
Conversely, the activation of the parasympathetic ner-
vous system, typically following the removal of threats
or challenges, leads to a reduction in heart rate, facilitat-
ing a return to a state of equilibrium. The regulation of
stress reactivity and recovery by the autonomic nervous
system is predominantly mediated by the actions of the
parasympathetic branch (Aubert et al., 2003; Zhang et
al., 2007).Investigating this link might elucidate the role
of the sympathetic-adrenal-medullary axis in mediating
the relationship between neuroticism and stress-related
physiological responses patterns. Currently, most studies
that have examined the association between neuroticism
and physiological responses induced by acute psycholog-
ical stress have found that neuroticism is associated with
blunted cardiovascular reactivity and poorer recovery of
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cardiovascular responses (Chida & Hamer, 2009; Hughes
et al.,, 2011; Kennedy & Hughes, 2004). Conversely, it
has also been found that neuroticism is associated with
greater cardiovascular reactivity and poorer cardiovascu-
lar recovery (Brumbaugh et al., 2013; Kaiser et al., 1997,
Norris et al., 2007), significantly increasing the risk of
cardiovascular diseases (Brosschot et al., 2006; Chida
& Steptoe, 2010). These studies demonstrate that neu-
roticism leads to maladaptive physiological responses to
stressors, both individually and within specific groups.
To elucidate the influence of personality traits on long-
term health outcomes, large-scale prospective cohort
studies show that personality traits like neuroticism,
alongside stress, can indirectly elevate health risks, espe-
cially in cardiovascular diseases, by altering physiologi-
cal stress responses. This underscores the significance
of psychological factors in long-term health outcomes
and disease risk (Batty et al., 2016; Chida & Hamer,
2009; Jokela et al., 2014; Shipley et al., 2007). Nonethe-
less, the observational nature of these cohorts precludes
definitive conclusions about causality between neuroti-
cism and cardiovascular outcomes. Despite previous
research focusing on the stress reactivity and recovery
characteristics associated with neuroticism and its fac-
ets, the inconsistency in observed results across different
studies is attributed to the influence of various factors.
Some studies suggest that individuals with high neuroti-
cism typically exhibit emotional volatility, instability,
and are prone to anxiety and tension (Ireland & Mehl,
2014). These characteristics may lead to significant dif-
ferences in their stress responses. One the one hand,
when facing stressors, individuals with high neuroticism
may perceive stress more acutely and sensitively, con-
sequently displaying more pronounced stress response.
On the other hand, individuals with high neuroticism
may have developed adaptive mechanisms to cope with
chronic anxiety, resulting in a blunted stress response to
stressors (Sapolsky, 1994). Moreover, varying cultural
and environmental contexts, coupled with potential inad-
equacies in controlling for confounding variables, may
account for inconsistencies observed in these associa-
tions (Batty et al., 2016; Jokela et al., 2014; Sun et al.,
2022). There are also some studies that have failed to
find evidence of a relationship between neuroticism and
cardiovascular reactivity to stress due to low statistical
power (Puig-Perez et al., 2016; Schneider, 2004; Stoya-
nov et al., 2013). Presently, the prevailing view among
researchers attributes the inconsistencies in findings
regarding personality and biological stress responses to
various methodological limitations in the relevant stud-
ies (Bibbey et al., 2013; Verschoor & Markus, 2011).
Future research should consider utilizing younger student

populations (Verschoor & Markus, 2011), acknowledge
the constraints posed by limited variability in trait scores
(Wirtz et al., 2007), and implement comprehensive statis-
tical adjustments to account for a wide array of potential
confounding variables (Williams et al., 2009; Wirtz et al.,
2007).

Considering the above circumstances, it is evident that
the stress psychophysiological response pattern exhibited
by neuroticism remains unclear, and most studies seldom
simultaneously focus on stress reactivity and recovery.
Secondly, the autonomic nervous response pattern dis-
played by neuroticism under stress conditions warrants
further investigation. Therefore, the main aim of the cur-
rent study was to further explore the relationship between
neuroticism and the acute psychological stress response.
Here, our aim is to comprehensively investigate and
assess the following aspects by utilizing the acute physi-
ological stress states expressed through HR and HRV
(i.e., HF, LF, LF/HF):(1) the association between neuroti-
cism and physiological stress reactivity during acute psy-
chological stress, (2) the characteristics of physiological
stress recovery in neurotic individuals exposed to stress
environments, further revealing the underlying physi-
ological mechanisms through which neuroticism affects
overall health, and (3) the psychological responses to
acute stress, using self-reported state impact as an indi-
cator. Considering the above evidence, we hypothesize
thatneuroticism will correlate with heightened physi-
ological responses to stress, as indicated by increases
in HR changes, augmented sympathetic nervous system
activation (evidenced by larger alterations in LF and the
LF/HF ratio), and a reduction in parasympathetic ner-
vous system responses (noted by decreased HF changes).
Moreover, we anticipate that neuroticism will be linked
to slower physiological recovery from stress, character-
ized by prolonged elevated HR (significant HR changes),
continued elevated sympathetic nervous system activity
(greater changes in LF and LF/HF ratio), and diminished
parasympathetic nervous function (reduced HF changes).
Finally, we also hypothesize that neuroticism will be
associated with more severe subjective emotional stress
experiences, as shown by increased self-reported stress
levels.

Method
Participants
The study was advertised on the University’s online

research participation website from which participants
were recruited. Thirty healthy men participated in this

@ Springer



20156

Current Psychology (2024) 43:20153-20164

study and they each received the equivalent of $35 in Chi-
nese yuan to compensate them for their time and effort.
Participants ranged in age from 20 to 25 years (mean
age=21.43, SD=1.10) and all were in good health with
no reported history of cardiovascular disease and no his-
tory of alcohol or drug abuse. They were asked to refrain
from strenuous exercise and alcohol consumption for at
least 12 h before participating in the study to exclude
the effects of exercise (Somers et al., 1991) and alcohol
intake on cardiovascular function (Potter et al., 1986).

Procedure

To mitigate the effects of circadian rhythms, all experi-
mental sessions were scheduled from 2:00 PM to 5:00
PM. We instructed participants to abstain from medica-
tions and vigorous exercise for at least two hours before
their laboratory visit. Compliance with these prerequi-
sites was confirmed by all participants. Upon their arrival
at the laboratory, they first executed an informed consent
form. This was succeeded by a 15-minute acclimation
period, after which participants asked to complete various
questionnaires, including demographic information (age,
etc.) and personality scales. Subsequently,activated sil-
ver chloride electrode patches were attached to their neck
and ankles for the acquisition of ECG signals. The stress
test protocol encompasses an 8-minute baseline measure-
ment, a subsequent 10-minute stress phase, followed by
an 8-minute recovery period. Self-reported stress evalu-
ations are conducted immediately post-baseline, stress,
and recovery phases. During the experiment, participants
were located approximately 80 cm from the computer-
ized display screen, and all stimuli were presented on
a white background in the center of a 17-inch display
screen using E-Prime 3.0, which continuously recorded
the subjects’ ECG signals from the baseline phase to the
recovery phase.

Measures

Chinese big five personality inventory - brief version (CBF-
PI-B)

Wang et al. (2011) revised the CBF-PI-B, a 40-item Big
Five personality scale with 33 positive and 7 negative
items, demonstrating strong reliability and validity. Each
factor of the short-form correlates highly (> 0.85) with
its full-scale counterpart, and all five dimensions show
Cronbach’s alpha>0.75 (Wang et al., 2011). The neuroti-
cism subscale, rated on a 6-point Likert scale (1-6), mea-
sures agreement with statements, scoring 8—48. Higher
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scores signify stronger neurotic traits. In this study, the
neuroticism subscale’s Cronbach’s alpha was 0.940.

Self-reported stress level

The self-reported stress level was used to assess partici-
pants’ levels of stress and tension at a given moment. The
scale is scored using a 5-point scale, with 1 representing
very relaxed, 2 representing more relaxed, 3 represent-
ing between tense and relaxed, 4 representing more tense,
and 5 representing very tense (Qi et al., 2016).

Stress tasks

The stress task was a mental arithmetic task that was
based on Qi et al.‘s modified version of the Montreal
Brain Imaging Stress Task (Qi et al., 2016). The mental
arithmetic task specifically entailed participants deter-
mining if the product of two decimal-numbered figures
was less than 10 within a predetermined time frame. This
task lasted for 10 min. Before the experiment commenced,
participants were instructed to respond both quickly and
accurately (Yang et al., 2012). Additionally, they were
informed that monitoring equipment would continuously
record their performance, and external observers would
continually assess and evaluate it. A flowchart of this
trial is presented in Fig. 1. This task induces an acute
psychogenic stress response by creating uncontrollabil-
ity of the subject’s performance on the task through time
pressure to solve arithmetic problems, and by comparing
the participant’s performance with the group’s average
performance, thereby creating a socially evaluative threat
(Dedovic et al., 2005; Pruessner et al., 2008).

Stress response measurement

A Biopac Amplifer-System (MP150; Biopac, Goleta,
CA, USA) and three activated silver chloride electrode
patches were used for electrocardiogram (ECG) signal
acquisition. Electrode patches were affixed to the right
cervical region and the medial aspects of both ankles.
Signals were recorded at a sample rate of 1,000 Hz. In
every time point, HR was calculated by averaging the
5-min continuous recording using the AcqKnowledge4.2
software and defined as the number of beats per minutes
(bpm). In a parallel manner, a standardised 5-min mea-
surement of HRV was used in this study. ECG waveforms
underwent frequency domain analysis employing the Fast
Fourier Transform (FFT) technique, i.e., time-domain
signals were converted into their respective amplitude
and phase data for various frequency components. Using
a spectrogram, amplitude details for both high-frequency
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Fig. 1 Mental arithmetic task
Note: Each trial commenced with a fixation point displayed at the
screen’s center for 300-500 ms, succeeded by a mental arithmetic

and low-frequency components were discerned and
extracted. We focused on three frequency-domain met-
rics: High-frequency component (HF: 0.15-0.40 Hz) in
ms?, indicative of the ECG’s rapid oscillations;low-fre-
quency component (LF: 0.04-0.15 Hz) in ms?, reflecting
the ECG’s slower oscillations;the LF/HF ratio, represent-
ing the power proportion of LF to HF. To rectify their
skewed distributions, outcomes for HF, LF, and LF/HF
underwent a natural logarithmic transformation.

Data analyses

All statistical analyses were analyzed using IBM SPSS
Statistics for Windows version 26.0.0.0 (IBM Corp,
Armonk, New York, USA). To determine whether the
mental arithmetic task was an effective stressor and pro-
duced physiological and psychological changes, a series
of repeated-measures ANOVAs (baseline, stress, and
recovery periods) were performed on heart rate and heart
rate variability. Similarly, to confirm whether the mental
arithmetic task induced psychological stress, a repeated-
measures ANOVA was conducted on self-reported stress
levels (baseline period, stress period, recovery period).
When Mauchly’s test for sphericity of variance was vio-
lated (p < .05), epsilon(g) was assessed to select the appro-
priate correction method and the Greenhouse - Geisser
correction was used when € <0.75, and the Huynh-Feldt
correction was used when £>0.75.

Pearson correlations were used to explore correlations
between key psychological variables. Simple correlations
between HR, frequency domain indicators of heart rate
variability (HF, LF, LF/HF), self-reported stress levels,
and changes in those variables and neuroticism scores at
each measurement stage were analyzed.

Hierarchical multiple regressions based on the correla-
tion analyses were performed to examine the associations
between neuroticism and each physiologic reactivity and
recovery parameter. According to the law of initial values,
it is imperative to account for the influence of baseline

task for 1500 ms, which terminated upon the subject’s keypress. Sub-
sequently, a randomized blank screen appeared for 300-500 ms, fol-
lowed by feedback for 1000 ms

measurements on reactivity and recovery outcomes by
calculating the delta changes between stress and recovery
periods in relation to baseline values (Benjamin, 1967;
de Rooij, 2013; Llabre et al., 1991). Specifically, reactiv-
ity is determined by subtracting the baseline period mean
from the stress period mean, while recovery is calculated
by subtracting the baseline period mean from the recov-
ery period mean. Neuroticism was subsequently entered
into the regression model as a predictor variable, and
physiologic reactivity and restorative parameters were
entered as outcome variables. To control for potential
confounding variables, age and baseline period measure-
ments were entered as control variables in Step 1 of the
multiple regression, and neuroticism scores were entered
in Step 2. Considering the effect of altered measures of
reactivity on recoverability, the corresponding reactivity
was also used as a control variable in the hierarchical
regression when predicting recovery.

In this analysis, p-values <0.05 were deemed to hold
statistical significance. We assessed the effect size of
the predictors by utilizing the observed increment in
R?. Statistical test power analyses were conducted using
G*Power software. Additionally, to mitigate the risk
of inflated false discovery rates arising from multiple
hypothesis testing, the p-values underwent adjustments
using the Benjamini-Hochberg procedure. This approach
is underpinned by a sequentially adjusted version of the
Bonferroni correction, tailored to address the challenges
of multiple comparisons.

Result

Manipulation check

A series of repeated measures (baseline period, stress
period) ANOVAs confirmed that the mental arithmetic

task successfully induced physiological and psycho-
logical stress (all ps<0.001). All parameters showed
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statistically significant increases from baseline to the
stress stage, as shown in Table 1. Specifically, the main
effect of the stage was significant on HR, HF HRYV,
LF HRV, and LF/HF HRV, F (1.15, 33.40)=22.858,
p<.001, np2=0.44;F (1.45, 41.89)=17.15, p<.001,
n,’=0.37; F(2, 58)=47.14, p<.001, ,°=0.62; F(1.08,
31.33)=18.93, p<.001, 17p2 =0.82 and multiple compari-
sons showed that HR, HF HRV, LF HRV, and LF/HF HRV
were significantly higher during the stress period than
at baseline (p <.001). In addition, a repeated measures
ANOVA revealed that self-reported stress levels exhibited
a significant stage main effect, F (1.76,51.19)=73.06,
p<.001, np2=0.72, and multiple comparisons showed
a significant increase in self-reported stress levels from
pre-task to post-task scores (p <.001), suggesting that the
mental arithmetic task induced psychological stress. To
avoid overall Type I errors, the Bonferroni method was
used for multiple comparisons.

Neuroticism and psychological response

As shown in Table 2, there were no statistically signifi-
cant associations between neuroticism and self-reported
stress levels of reactivity and recovery. i.e., no significant
association was observed between neuroticism and sub-
jective stress responses elicited by the stressor.

Neuroticism and physiological reactivity

In Table 2, the unadjusted correlation analysis indicated
that neuroticism exhibited a negative association with HF
reactivity. Conversely, it demonstrated a positive correla-
tion with LF, LF/HF ratio, and HR reactivity.

Results of the hierarchical multiple linear regression
model controlling for age and baseline measurements,
indicated that neuroticism significantly negatively pre-
dicted HF reactivity, # = -0.02, p <.001, AR*=0.34, test
power =0.87. Neuroticism positively predicted HR reac-
tivity, =1.51,p <.001, AR*=0.59, test power = 0.98, LF
reactivity, £=0.04, p=.05, AR?>=0.11, test power=0.51,
and LE/HF reactivity, =0.05, p <.001, AR>=0.82, test
power =0.98(see Table 3).

All significant associations between neuroticism and
physiological reactivity remained statistically significant
following Benjamini- Hochberg corrections.

Neuroticism and physiological recovery

In unadjusted correlational analyses, it was observed that
neuroticism exhibited a significant negative association
with HF recovery, and a positive association with LF, LF/
HF ratio, and HR recovery (see Table 2).

In adjusted analyses, neuroticism remained a sig-
nificant negative predictor of HF recovery, f = -0.01,
p<.001, AR?=0.49, test power = 0.98. However, it posi-
tively predicted greater recovery on measures of HR,
£=029, p=.049, AR>=0.02, test power=0.53, LF,
£=0.11,p<.001, AR*=0.24, test power=0.95, and LF/
HF, £=0.03, p=.035, AR>=0.01, test power=0.58 (see
Table 4).

Follow-up analyses using a Benjamini-Hochberg cor-
rection indicated that all significant associations remained
statistically significan.

Discussion

The study investigated the relationship between neu-
roticism and acute psychological stress response through
physiological and psychological measurements. It was
found that neuroticism could predict the the physiological
response patterns triggered by acute psychological stress.
High neuroticism was significantly associated with an
increase in the LF component, a higher LF/HF ratio, and
greater change in HR, while showing a negative correla-
tion with both the stress reactivity and recovery of the HF
component. This suggested that under stress, individuals
with high neuroticism exhibited stronger activation of the
sympathetic nervous system and diminished parasympa-
thetic nervous system inhibition. Following the cessation
of stress, these individuals were found to exhibit slower
recovery rates in sympathetic nervous activity, maintain-
ing comparatively elevated activation levels, and para-
sympathetic nervous activity, persisting at comparatively
reduced activity levels. However, in this study, neuroti-
cism was not significantly associated with subjective
emotional stress experience.

The majority of studies to date have found that indi-
viduals with higher levels of neuroticism exhibit a
reduced sympathetic nervous activation in response to
acute stress, characterized by blunted cardiovascular

Table 1 Psychpphysical results Measurement Baseline Stressor Recovery
for each experimental phase HR (bpm) 746 7(8.52) $9.63 (16,69 7979 (1093)
Note: Values enclosed in paren- HE,In (ms?) 6.89 (0.53) 6.65 (0.58) 6.71 (0.62)
ﬁlﬁsfijgrﬁ ?%ilf: he;fvter:te; LF,In (ms?) 6.89 (0.61) 7.42 (0.62) 7.30 (0.70)
LF =_10W frequenc g zwer' ’LF/ LEF/HF (ratio) 1.08 (0.41) 2.21(0.50) 1.92 (0.57)

q yp 3
HF = LF/HF ratio Self-reported stress levels 2.17 (0.53) 3.77 (0.86) 2.27 (0.69)
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reactivity (Bibbey et al., 2013; Hughes et al., 2011; Xin
' et al., 2017). In contrast, the current study suggests that
individuals with high levels of neuroticism are associated
with a greater sympathetic nervous activation response
and a decrease in vagal tone, as evidenced by an increased
HR reactivity. This is in line with previous research that
focused on the aspects of neuroticism related to auto-
nomic stress responses. Consistently, these studies indi-
cated that the aspects of high neuroticism were associated
with greater cardiovascular reactivity under stress condi-
tions (Grewen et al., 2004; Movius & Allen, 2005; Schw-
erdtfeger & Gerteis, 2013; Vella & Friedman, 2007).
Furthermore, while previous studies have shown that
oo neuroticism negatively predicts subjective stress (Xin et
al., 2017; Cheng et al., 1990), the current study failed to
replicate that result. One potential explanation may relate
to variability in the stress measurement tasks used in the
different studies. Neuroticism has been found to be asso-
ciated with blunted cardiovascular responses in several
studies using social tasks to induce stress (van der Veen et
al., 2016). By comparison, earlier studies using cognitive
tasks to induce stress showed neuroticism to be associ-
ated with a greater magnitude of change in physiological
indices (Cheng et al., 1990). In essence, when confronted
with adverse psychosocial or physiological stimuli, both
overly intense and insufficient stress responses are non-
adaptive and indicative of a diminished state of homeo-
stasis. Moreover, the persistent escalation of this unstable
physiological burden is a crucial pathological contributor
to the development of psychosomatic disorders (Kassim
et al., 2015; McEwen, 2000).

Psychophysiological recovery is considered one of the
key factors in preventing stress from negatively impact-
ing mental and physical health. Inadequate recovery or
prolonged stress responses increase non-steady-state
load, thereby affecting overall health. stress in predict-
ing the development of cardiovascular diseases (Hutchin-
son & Ruiz, 2011; Pieper & Brosschot, 2005). Previous
research on the effects of neuroticism on stress response
recovery has shown that individuals with high levels of
neuroticism demonstrate worse cardiovascular recovery
in stressful situations (Anderson et al., 2005; Chida &
Hamer, 2009; Hutchinson & Ruiz, 2011; Pieper & Bross-
chot, 2005). The current study indicates that during stress
recovery, individuals with high neuroticism continue to
exhibit high levels of sympathetic nervous system activ-
ity and low levels of vagal tone. These findings suggest
that individuals with high neuroticism find it more diffi-
cult to return to a physiological state of calm after stress
has dissipated. Over time, this pattern of physiological
response may increase the risk of cardiovascular diseases
(Dyavanapalli, 2020; Hayano & Yuda, 2021).
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Note: HR

Table 2 Correlations between neuroticism, self-reported stress levels, and cardiovascular variables

2. HF reactivity

3. LF reactivity

4. LF/HF reactivity
7. LF recovery

@ Springer



20160 Current Psychology (2024) 43:20153-20164
Table 3 Predictors of physiologi-  variable Predictor B R2 AR F
cal reactivity Reactivity response
y resp
AHR
Stepl Age 0.25 0.07 0.07 1.09
HR baseline -0.52
Step2 Age -0.54 0.66 0.59 16.94™
HR baseline -0.03
Neuroticism 151
AHF
Stepl Age 0.05 0.04 0.04 0.54
HF baseline -0.03
Step2 Age 0.06 0.38 0.34 527"
HF baseline 0.08
Neuroticism -0.02"*
ALF
Stepl Age 0.13 0.22 0.22 3.78"
LF baseline 0.62"
Step2 Age 0.12 0.33 0.11 423"
LF baseline 0.55"
Neuroticism 0.04"
Note: Reactivity response: stress ~ ALF/HF
period mean minus baseline Stepl Age 0.09 0.15 0.15 231
period mean; HR =heart rate; LE/HF baseline 042"
Ifgjg;%hfféggziil;ygxfi o Step? Age 0.00 0.96 0.82 215.64"
HF =LF/HF ratio. p<.05; LF/HF bascline 000
*p<.01 Neuroticism 0.05
The current study has some limitations. First, given ~ Conclusion

the exploratory nature of our study, neuroticism has been
able to significantly predict both the reactivity and recov-
ery to physiological stress even with a relatively small
sample size, achieving a moderate or higher statistical
power. This may suggest that the actual effect is substan-
tial, allowing for significant effects to be detected even
in the context of a limited sample size. Therefore, it is
imperative to include a larger and more comprehensive
sample in subsequent studies to verify the stability and
generality of these findings. Second, this study used a
sample of college students who are likely to have differ-
ent experiences and abilities than those who do not attend
college. However, these group differences may be less
important in studies that focus on basic human processes
such as personality and emotions (Schneider et al., 2012).
Finally, because the experiments were conducted in a lab-
oratory, the findings may be limited to that situation and
may not be representative of stress experienced in every-
day life. However, a recent study suggests that reactivity
in the laboratory can predict reactivity to stressors in real
life (Johnston et al., 2008).

@ Springer

In conclusion, this study aimed to explore the relation-
ship between neuroticism and stress reactivity and
recovery. Our findings suggest that neuroticism can pre-
dict physiological stress reactivity and recovery caused
by acute psychological stress. This study did not find a
significant correlation between neuroticism and subjec-
tive emotional stress experience, which may imply an
inconsistency between the physiological responses and
subjective feelings of individuals with high neuroticism
under psychological stress. These findings may indicate
that individuals with high levels of neuroticism have a
nonadaptive physiologic response pattern to acute psy-
chological stress, which can lead to adverse health out-
comes. These findings may suggest that individuals with
neuroticism, characterized as a stress-prone personality
trait, exhibit a maladaptive physiological response to
acute psychological stress, marked by an impaired ability
to maintain the body’s dynamic equilibrium. Specifically,
they might experience heightened physiological reac-
tions and exhibit delayed recovery post-stress, poten-
tially jeopardizing their health. This study explores the
link between neuroticism and acute psychological stress,
shedding light on the physiological and psychological
pathways affecting health outcomes. These insights could
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Table 4 Predictors of physiologi-  variable Predictor B R2 AR2 r
cal recovery Recovery response
AHR
Stepl Age 0.18 0.12 0.12 1.76
HR baseline -0.39
Step2 Age 0.04 0.85 0.74 48.98™
HR baseline -0.11
HR reactivity 0.54™
Step3 Age -0.08 0.87 0.02 42.42™
HR baseline -0.08
HR reactivity 0.42™
Neuroticism 0.29"
AHF
Stepl Age -0.01 0.17 0.17 2.74
HF baseline 0.00%*
Stept2 Age -0.02 0.29 0.12 3.51%
HF baseline 0.00%**
HF reactivity 0.21"
Step3 Age 0.01 0.78 0.49 22.03"
HF baseline 0.00™
HF reactivity -0.44
Neuroticism -0.01™
ALF
Stepl Age 0.16 0.05 0.05 0.64
LF baseline 0.49
Step2 Age -0.03 0.49 0.44 8.18™
LF baseline -0.42
LF reactivity 1.46™
Step3 Age -0.01 0.73 0.24 16.89"
LF baseline -0.39
LF reactivity 1.02"
Neuroticism 0.11"
ALF/HF
Stepl Age 0.12 0.15 0.15 2.39
LF/HF baseline -0.52"
Step2 Age 0.00 0.94 0.79 142.63"
Note: Recovery response: recov- LF/HF baseline -0.02
ery period mean minus baseline LF/HF reactivity 1.19™
period mean; HR =heart rate; Step3 Age 0.00 0.95 0.01 124.65"
HF =high frequency power; LE/HF baseline -0.02
LF=low frequepcz power; LF/ LF/HF reactivity 059"
HF =LF/HF ratio. p<.05; o .
Neuroticism 0.03

“p<.01

offer guidance for tailored psychological interventions.
For instance, proactive measures can address these mal-
adaptive responses, aiming to bolster physiological stress
regulation and consequently improve overall well-being.
Practically, monitoring tools capturing heartbeat and
pulse intervals could be beneficial for keeping a check on
those with pronounced neuroticism traits, thereby aiding
in mental health upkeep. Furthermore, in terms of pub-
lic health strategies and health education, these findings
may help enhance public awareness of the psychological
and physiological health needs of individuals with high
neuroticism.
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