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Abstract 
Background: There is research showing that cardiac sympathetic autonom-
ous activity is elevated and cardiac parasympathetic autonomous activity is 
decreased in individuals contending with serious psychopathology. There is 
also work showing that attentional bias to emotionally distressing stimuli is 
affected by depression and anxiety. This study hypothesized that individuals 
who were high on suicide-related attention bias (AB) and cardiac sympathetic 
activity (SNS index) would also have elevated psychological distress, even in 
the absence of a diagnosable disorder. Methods: Participants were 181 healthy 
college students, 42.5% male. Personality traits, depression, hopelessness and 
suicidal ideation/behaviour were self-reported. Cardiac activity was measured 
using bodyguard2, and the SNS index was used as a measure of stress. AB was 
measured using stimuli salient in the context of death and suicide. Results: 
Correlations were in the expected direction. Cluster analysis using AB and the 
SNS index produced three clusters, of which Cluster 3, 19.7% of the sample, had 
elevated AB and SNS index, and by far the most distressed psychological profile, 
above the clinical cut-off point for depression. Conclusions: The study results 
indicate a strong association between objective and subjective measures of dis-
tress uncovered by cluster analysis. Such result may help to identifying a group 
of extremely distressed individuals among healthy adults. Individuals with a dis-
tressed personality profile, who are depressed and reject life, can be distin-
guished by their cardiac stress and AB. 
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1. Introduction 

Psychological distress includes symptoms of depression and anxiety and a les-
sened sense of well-being, which affect the individual’s functioning. At the ex-
tremes, psychological distress can precede the outbreak of diagnosable psychia-
tric disorders, such as mood (Cairney & Krause, 2005) or anxiety disorders 
(Cloninger et al., 2012), or even lead to suicidal ideation, suicidal behavior, or to 
completed suicide (Wu et al., 2020). 

Psychological distress is fairly common. A decade before the outbreak of 
COVID-19, the National Institute of Mental Health (the National Institute of 
Mental Health, 2012) estimated that about 20% of the American public expe-
rienced significant psychological distress. A decade later, during the COVID-19 
epidemic, a meta-analysis showed that in many countries, the prevalence of sig-
nificant psychological distress encompassed about 40% of the population (Necho 
et al., 2021). There is also evidence, that the psychological distress experienced 
by the general public was especially significant in young adults, for whom lock-
down and social isolation were particularly stressful (Glowacz & Schmits, 2020).  

The level of psychological distress an individual experiences is affected by the 
occurrence of internal and external stressors and thus is variable over time. 
However, the individual’s personality exercises a continued influence on the in-
dividual’s stress resistance. Asselmann et al., (Asselmann et al., 2020) found that 
women higher in conscientiousness and in extraversion developed less psycho-
logical distress over the normative stress of pregnancy and childbirth. Sumin, 
Prokashko, and Shcheglova, (Sumin et al., 2022) found that students with Type 
D or distressed personality (Denollet, 2005), i.e. high negative affectivity and so-
cial inhibition, coped less effectively with the stress induced by medical school, 
and experienced more psychological distress. Cloninger and Zohar et al., (Clo-
ninger & Zohar, 2011), found that individuals who are more harm avoidant, i.e. 
pessimistic, afraid of uncertainty, shy and fatigable, and lower in self-directedness, 
i.e., less able to act responsibly, in a goal-oriented and responsible fashion, were 
more prone to psychological distress. 

Cardiac activity has been tied to personality. Koelsch Enge and Jentschke 
(Koelsch et al., 2012), found that resting HRV correlated positively with positive 
emotion and agreeableness, and negatively with neuroticism. Zohar et al., (Zo-
har et al., 2013) measured heart activity over 24 hours and found that a summary 
measure of HRV was positively predicted by the character traits of self-direc- 
tedness, cooperativeness and self-transcendence, the components of mature perso-
nality that make it possible for individuals to pursue their personal goals, work with 
others, and strive for the greater good (Cloninger 2004). These same traits also con-
tribute to individuals’ happiness and health (Cloninger & Zohar, 2011). 

Cardiac activity is also associated with psychological distress, HRV was a phy-
siological moderator between race-related stress and psychological distress in 
African-American men (Utsey & Hook, 2007). Föhr et al., (Föhr et al., 2015), 
found that workers who reported more stress and psychological distress exhi-
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bited less HRV than others. Brugnera et al., (Brugnera et al., 2017), in a con-
trolled randomized experiment, found that the experimentally stressed group 
reported more psychological distress than the control group, and also showed 
lower HRV. Extreme psychological distress, i.e. individuals who are experiencing 
suicidal ideation or have actually engaged in suicidal behavior, show lower over-
all HRV (Méndez et al., 2013) less parasympathetic (PNS) inhibitory activity 
(Adolph et al., 2018) and increased sympathetic (SNS) excitatory activity (Wil-
son et al., 2016). The combination of reduced PNS activity and increased SNS 
activity indicates more cardiac stress (Baevsky & Karnikova, 2017). The reverse 
is also true; Jelinek, and Khandoker, (Jelinek & Khandoker, 2020) found that by 
using biofeedback to raise PNS activity and lower SNS activity suicidal ideation 
was reduced in adolescent patients.  

Attention bias is the tendency to allocate attention resources toward specific, 
usually emotion-provoking stimuli in the environment (Azriel & Bar-Haim, 
2020). Empirical evidence has established a link between various emotional 
states, such as anxiety and depression, and attentional biases (Linetzky et al., 
2015; Elgersma et al., 2018). An attentional bias might also be evident in indi-
viduals contemplating suicide (Lin et al., 2022). This is especially important 
since these individuals may dissimulate or fail to self-disclose their status, thus 
increasing their psychological distress levels (Levi-Belz et al., 2014; Levi-Belz et 
al., 2019). There is some evidence supporting this notion. Cha et al., (Cha et al., 
2010) administered a modified emotional Stroop task, comprised of sui-
cide-related and neutral words, in patients seeking emergency psychiatric help. 
They found that suicide attempters showed an attentional bias toward sui-
cide-related words relative to neutral words, and this bias was strongest among 
those who had made a more recent suicide attempt (Cha et al., 2010). Moreover, 
this suicide-related attention bias added explained variance in predicting suicidal 
behavior over a 6-month follow-up, even after controlling for commonly used 
clinical predictors. Thompson and Ong (Thompson & Ong, 2018) applied an 
emotional Stroop test to female college students classified as high versus low sui-
cide-risk groups. They found that the high-risk group displayed slower reaction 
times overall, particularly when the stimulus word “suicide” was presented 
(Thompson & Ong, 2018).  

Several paradigms are commonly used to measure attentional biases. One of 
which is the dot probe task, in which two competing stimuli are presented and 
response time is used as an indicator of participants’ attention allocation (Mac-
Leod et al., 1986). This objective measure of attention bias, consisting of sui-
cide-related, as well as neutral stimuli, is utilized in the present study.  

The present study 
While cardiac activity, attentional bias and personally traits were all found to 

be related to psychological distress, suicide risk and suicide tendencies, no study 
to date has examined their combined contribution as predictors of increased 
psychological distress. In this study, we explored the relationship between impli-
cit and explicit, objective and subjective measures of distress. The hypothesis of 

https://doi.org/10.4236/psych.2023.1411100


A. H. Zohar et al. 
 

 

DOI: 10.4236/psych.2023.1411100 1715 Psychology 
 

this study was that the objective measures, suicide-related attentional bias and 
SNS index would discriminate between individuals who were more psychologi-
cally distressed than others. 

2. Methods and Materials 

2.1. Procedure 

The original plan was to conduct the study in the laboratory. However, the out-
break of the COVID-19 pandemic and the concern for the health of the experi-
menters and participants, as well as the restrictions mandated by the pandemic, 
led us to redesign the study so that it could be conducted remotely. This in-
cluded programming the dot-probe attentional bias task so that it could be ad-
ministered remotely and changing the stationary lab measurement of HRV to 
using a heart monitor with a rechargeable battery which is designed for ambula-
tory measurement, and was delivered to the participants. The revised plan 
gained ethical approval according to the Helsinki guidelines (2020-46 L/cp) by 
the institutional review board of Ruppin Academic Center (see appended). Po-
tential participants responded to an online notice, contacted the research team 
and set a date for the home delivery of the heart activity monitor and for con-
ducting the experiment. All participants signed informed consent online. The 
participants were carefully instructed on how to connect the monitor. First-year 
psychology students received academic credit for their participation and the 
other participants were given a gift voucher for their participation. 

2.2. Participants 

Participants were 181 healthy adults, ranging in age between 19 and 43 with a 
mean of 25.4 ± 3.3. 95 participants were recruited from several colleges and uni-
versity campuses by social media and word of mouth, and the remainder were 
undergraduates enrolled in an introductory psychology class. 42.5% (n = 77) of 
the sample were male. Their BMI (calculated from self-reported height and 
weight) ranged from 17.7 to 33.6 with a mean of 23 ± 2.9. Their years of school-
ing ranged between 12 and 19, with a mean of 13 ± 1.5. A known heart condition 
was grounds for exclusion.  

2.3. Objective Measures 

Heart Activity 
Heart activity was measured using a bodyguard2© tracking device with a re-

chargeable battery. Well-suited to ambulatory measurement it weighs only 24 g 
and connects to the chest with two light disposable electrodes. Measurement is 
reliable over a wide range of temperatures (+5 - +50 C degrees), According to 
the manufacturers’ specifications, heart rate accuracy is 1 ms (1000 Hz) and 
sampling frequency is 1.56 Hz - 200 Hz. Recordings lasted at least 3 hours and 
were downloaded from the monitors as SDF files. Analyses of 5 minutes at rest 
and one hour of normal ambulatory activity produced the HRV variables for the 
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study. Analyses were conducted in Standard Kubios with beat correction set at a 
very low (0.3) threshold. All recordings that were used required less than 1% 
beat correction. 

The following measures of HRV were included in the analyses: 
SNS index—a measure of sympathetic vagal excitation that increases heart 

rate and decreases HRV, and is evident in the low-frequency signals. Mean heart 
rate, the Baevsky (Baevsky, 2008) stress index, and the Poincare SD2 plot index 
are used to calculate the SNS index. All three components are reduced to stan-
dard deviation units using population norms (Nunan et al., 2010).  

PNS index—a measure of parasympathetic vagal inhibition, which slows 
heart rate and increases HRV, and is evident in the high-frequency signals.  Its 
calculation rests on the mean R-to-R interval, the square root of the successive 
R-to-R intervals (RMSDD), and the Poincare plot index SD1. The PNS index is 
given in units of standard deviations relative to age-adjusted norms of healthy 
individuals (Nunan et al., 2010; Shaffer & Ginsberg, 2017). 

The PNS and SNS indexes provide reliable estimates of the autonomic nerv-
ous system activities (Sahoo, et al., 2019). 

The Stress Index (SI)—is calculated in Kubios using the Baevsky (Baevsky, 2008) 
formula, taking its square root so the distribution is less skewed (Sahoo, et al., 2019). 
SI is a geometric measure of HRV reflecting cardiovascular system stress. High val-
ues of SI indicate reduced variability and high sympathetic cardiac activation. 

2.4. Attention Bias 

Suicide-Related Attentional Bias was measured using a dot-probe task (Azriel & 
Bar-Haim, 2020). In this task, participants are asked to respond to a target probe 
that appears in one of the locations previously occupied by two briefly presented 
word stimuli: one neutral word and one word related to suicide/death. Probes 
appear with equal probability at the neutral and suicide words’ locations. Each 
trial begins with a central fixation cross (500 ms), followed by a pair of words 
(500 ms). The probe consists of an arrowhead pointing either left or right (“<” or 
“>”) appearing at the location previously occupied by one of the words until re-
sponse. Words are presented in size 12 Arial white font over a black background, 
one above and one below the location of the fixation cross, separated by 1.5 cm. 

Each trial is followed by an inter-trial interval (500 ms). Suicide word location, 
probe location, and probe type are fully counterbalanced in the presentation. 
Participants are instructed to respond as quickly as possible without compro-
mising accuracy. Each measure consists of 160 trials, 128 trials contain one neu-
tral word and one suicide word, and 32 filler trials contain two neutral words. A 
30-second break is provided after 80 trials. Attention bias toward suicide-related 
words was calculated by subtracting the mean reaction time of trials in which the 
probe appeared behind suicide/death words from the mean reaction time of tri-
als in which the probe appeared behind neutral words. Positive values reflect an 
attention bias towards suicide-related stimuli whereas negative values reflect at-
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tention bias away from suicide-related stimuli.  

2.5. Psychological Measures 

The temperament and character inventory (TCI; Zohar & Cloninger, 2011), 
was used to measure Harm Avoidance (HA) and Self-Directedness (SD). HA is a 
temperamental inhibitory tendency measured by 20 items such as “I often feel 
tense and worried in unfamiliar situations, even when others see no cause for 
worry”; SD is a self-organizing character trait measured by 20 items such as 
“Often I feel that my life has purpose and meaning.” In the current study, the 
scales had high internal reliability, α = 0.92 for HA and α = 0.88 for SD. 

An additional measure of personality used in this study was the DS14, a measure 
of distressed personality (Denollet, 2005) in its Hebrew translation (Zohar et al., 
2011). The DS14 has 14 items, 7 for each of two traits. Negative affectivity (NA) in-
cludes worry, irritability and dysphoria, as in “I am often down in the dumps” and 
SI discomfort, reticence, and awkwardness in social situations as in “When socia-
lizing, I don’t find the right things to talk about”. Each item is answered on a 4-cat-
egory scale from 0 to 4. A measure of the Type D personality tendency is derived 
from the product of the scores on both subscales (Zohar, 2016). In the current 
study, the scale reliabilities were α = 0.86 for NA and α = 0.89 for SI. 

Depression. Depression levels were assessed by the Patient Health Question-
naire Depression Scale (PHQ-9; Kroenke et al., 2001), which is a 9-item depres-
sion screen used to assess depressive symptoms. Participants are asked, “Over 
the last 2 weeks, how often have you been bothered by any of the following 
problems?” They then rate each of these symptoms on a 4-point scale, ranging 
from 0 (not at all), 1 (several days), 2 (more than half the days) to 3 (nearly every 
day). The PHQ-9 score is associated with increased use of medical facilities, 
physical disability, risk of psychiatric comorbidity, and overall syndromic sever-
ity. The reliability of the scale in the current study was α = 0.86. A cutoff point 
for clinical depression is above 8 (Manea et al., 2012). 

Hopelessness. The Beck Hopelessness Scale (BHS; Beck, et al., 1974) contains 20 
items. The sum of the scores on the individual items yields a total hopelessness 
score ranging from 0 to 20. In the current study, the internal reliability was α = 0.82. 

Suicide tendencies. The multi-attitude suicide tendency (MAST; Orbach et 
al., 1991) scale is a 30-item self-report measure of attitudes toward life and 
death. Unlike most traditional assessment inventories, the MAST is designed to 
assess conflicting attitudes related to adolescent and adult suicidality. The four 
types of conflicting attitudes identified by Orbach et al. (Orbach et al., 1991) are 
Attraction to Life and Repulsion by Life; Attraction to Death and Repulsion by 
Death. In the current study, we included the first two scales as those differentiate 
suicidal from non-suicidal individuals (Osman et al., 1993). Attraction to Life 
had internal reliability of α = 0.86 in the current study; while Repulsion by Life 
had internal reliability of α = 0.81.  

Suicide risk. The Suicidal Behaviors Questionnaire-Revised (SBQ-R; Osman 
et al., 2001) was used to assess suicide risk of the participants. The SBQ-R meas-
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ures suicidal ideation and/or previous suicide attempts, frequency of suicidal id-
eation over the past 12 months, current threat of making a suicide attempt, and 
likelihood of suicidal behavior in the future. We chose the SBQ-R over other in-
ventories because it taps both suicide ideation and behavior in a short and vali-
dated questionnaire. The SBQ-R total score has good internal reliability (α = 
0.88) and evidence for clinical utility i.e. the ability to differentiate between sui-
cidal and non-suicidal subgroups in both clinical and nonclinical samples (Os-
man et al., 2001). 

3. Results 
3.1. Descriptive Statistics 

Table 1 shows the correlations between the study variables as well as their 
means and standard deviations.  

As can be seen in Table 1 above, the signs of the correlations are as expected, 
and some are significant. The HRV variables of PNS, SNS and the stress index 
were significantly correlated with harm avoidance, and Type D personality. Type 
D personality was also significantly correlated with the Stress index. Interesting-
ly, the Stress index was also significantly correlated with the self-report measures 
of depression, hopelessness as well as positively correlated with repulsion by life 
and negatively correlated with attraction to life. Attentional bias correlated posi-
tively and significantly with Type D personality. Suicide risk was not correlated 
with any of the objective measures. To further investigate the relationship be-
tween the psychological distress variables and the objective measures cluster 
analysis was performed. 

 
Table 1. Correlations, means and standard deviations of study variables (n = 181). 

 
Attention 

Bias 
PNS index SNS index 

Stress 
index 

Mean (SD) 

Harm Avoidance 0.045 −0.227** 0.221** 0.201** 56.65 (14.0) 

Self-Directedness −0.084 0.163* −0.147 −0.144 69.72 (11.3) 

Type D personality 0.161* −0.160* 0.143 0.177* 121.14 (139.3) 

Depression 0.111 −0.117 0.137 0.176* 6.68 (4.9) 

Hopelessness 0.023 −0.122 0.079 0.164* 2.45 (3.0) 

Attraction to Life 0.044 0.091 −0.068 −0.147* 33.97 (4.3) 

Repulsion by Life 0.027 −0.093 0.090 0.175* 12.26 (4.2) 

Suicide risk 0.038 −0.010 −0.018 0.036 4.09 (1.5) 

Mean (SD) −1.21 (22.7) −0.43 (1.1) 0.46 (1.1) 6.95 (1.9)  

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 
0.01 level (2-tailed). Type D personality is measured by the product of the NA and the SI 
scores. 

3.2. Cluster Analysis  

The hypothesis of this study was that the objective measures, suicide-related at-
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tention bias and SNS index would discriminate between individuals in extreme 
psychological distress and others. 

To test this hypothesis, we conducted two-step cluster analysis. The SPSS com-
mand capped the number of clusters at 4 and used two variables for creating the 
clusters: Attention Bias (AB) i.e., attentional bias toward suicide and death, and 
the SNS index, i.e. the degree of sympathetic arousal of heart activity. 

The 3-cluster solution had fair cohesion and separation. Both predictor va-
riables contributed to the clustering process. Cluster 1 included 37.6% of the 
participants, Cluster 2 included 42.7% of the participants, and Cluster 3 was 
smaller than the first two, with 19.7% of the participants, making the ratio be-
tween the smallest and biggest cluster 2.17, below the recommended maximum 
of 3. The standardized values of the objective measures of the 3 clusters are 
shown in Figure 1 below. 

 

 
Figure 1. Objective measures for the three clusters. 

 
For the objective measures, Cluster 2 has average values. Cluster 1 and 3 are 

both different from Cluster 2. Both Cluster 1 and 3 have elevated AB relative to 
Cluster 2, but otherwise are mirror images of each other, with Cluster 1 showing 
high PNS activity, low SNS activity and low-stress index, and Cluster 3 showing 
cardiac stress, with high SNS index, low PNS index, and high-stress index. 

The three clusters identified for their SNS index and AB were then compared 
for their psychological characteristics. Figure 2 below shows the means of the 
standardized psychological variables. As can be seen in Figure 2 below, the Cluster 
2 group fairs well for all the psychological measures of distress, echoing their fa-
vorable values for AB and the SNS index. Cluster 1 fares a little worse than Clus-
ter 2, and is higher for most of the distress varaibles. The dramatic differences 
are for Cluster 3 individuals, who score highest on all the distress measures.  

Although the clustering process rested solely on the objective measures, it is 
clear from Figure 2 that the clusters are very different in their psychological 
profile. Cluster 1 and Cluster 2 are fairly similar, although Cluster 2 individuals 
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are higher for the protective variables, Self-Directedness and Attraction to Life, 
and lower on all the risk variables. Cluster 3 is dramatically different from both 
with the most intensely distressed profile.  

 

 
Figure 2. Psychological Profile of the three clusters (presented in SD units). 

 
In order to examine the statistical differences in the study measures as a func-

tion of the different clusters, we conducted analysis of variance using the clusters 
as the factor and comparing the three clusters using post-hoc group comparisons 
with the Sheffe range correction. In Table 2 below, the means of the variables for 
the 3 groups identified by cluster analysis are presented, as well as the test of the 
group differences. The three clusters are different for all the psychological variables 
other than suicidality, Attraction to Life, and hopelessness. However, the order is 
preserved even for these variables in the sense that Cluster 3 is the most distressed. 

 
Table 2. Analysis of variance for study variables for the three clusters. 

 
Cluster 1 

Mean (SD) 
Cluster 2 

Mean (SD) 
Cluster 3 

Mean (SD) 
F (p) 

Cluster 
Differences* 

Harm Avoidance 54.25 (14.1) 55.68 (13.6) 63.63 (13.1) 5.78 (0.004) 1 < 3, 2 < 3 

Self-Directedness 69.69 (12.2) 71.57 (10.4) 64.91 (9.9) 4.38 (0.014) 2 > 3 

Type D personality 114.87 (151.2) 96.80 (104.3) 193.11 (163.9) 6.18 (0.003) 1 < 3, 2 < 3 

Depression 6.61 (5.9) 6.00 (4.1) 8.49 (4.4) 3.11 (0.047) 1 < 3 

Hopelessness 2.61 (3.6) 1.96 (2.4) 3.29 (2.9) 2.48 (0.087)  

Attraction to Life 33.88 (5.2) 34.18 (3.7) 33.90 (3.6) 0.46 (0.63)  

Repulsion by Life 12.37 (4.7) 11.62 (3.4) 13.77 (4.3) 3.27 (0.04) 2 < 3 

Suicidality 4.16 (1.6) 4.05 (1.6) 4.14 (1.2) 0.105 (0.90)  

Attention Bias 2.73 (17.2) −8.12 (13.8) 6.31 (39.1) 6.77 (0.001) 1 > 2, 3 > 2, 3 > 1 

PNS index 0.59 (0.88) −0.76 (0.54) −1.63 (0.65) 128.11 (0.000) 1 > 2, 1 > 3, 2 > 3 

SNS index −0.56 (0.55) 0.68 (0.48) 1.94 (0.91) 203.66 (0.000) 1 < 2, 1 < 3, 2 < 3 

Stress Index 5.43 (1.1) 7.29 (1.5) 9.09 (1.7) 80.41 (0.000) 1 < 2, 1 < 3, 2 < 3 

*Post-hoc Cluster comparisons with Sheffe range correction. 
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The table shows that the three clusters are significantly different for most of 
the psychological variables. In particular, Cluster 3’s mean depression score is 
above the clinical cutoff point identified by Manea et al., (Manea et al., 2012). 
Their Type D score is above the cutoff score suggested by Zohar (Zohar, 2016). 
They are more harm-avoidant and less self-directed. Their repulsion from life 
score is highest, as is their hopelessness score, although the difference between 
the three clusters is not statistically different. In summary, Cluster 3 individuals 
show significant psychological distress. 

4. Discussion 

In this study, we sampled healthy college students living through a stressful pe-
riod caused by the COVID-19 epidemic. These individuals were high- function-
ing, in that they managed to get through their academic courses at a time of un-
certainty, isolation and distance learning. It is thus not surprising that we found 
low levels of suicidal ideation and suicide risk among the participants. However, 
the participants could be characterized as experiencing different levels of dis-
tress, reflected by their levels of depression, hopelessness, and repulsion by life.   

In addition, we measured personality traits, that have a chronic influence on 
distress and stress proneness. We measured Type D or distressed personality 
(Denollet, 2005), a stable personality configuration, that combines negative af-
fectivity and social inhibition; Type D personality is associated with poor health, 
psychopathology, and suicidality (Denollet et al., 2021). We also measured Harm 
Avoidance (HA), an inhibitory temperament trait that is characterized by pes-
simism, shyness, anxiety, and fatigability, and Self Directedness (SD), a protec-
tive character trait that enables individuals to behave responsibly, in a 
goal-oriented fashion, to initiate and improvise, and thus further their personal 
goals (Cloninger, 2004). Low SD and high HA are associated with ill health and 
low subjective well-being (Cloninger & Zohar, 2011) as well as with anxiety and 
mood disorders (Cloninger et al., 2012).  

The correlations between the objective measures and the psychological dis-
tress found in the current study were in the expected direction, as found in pre-
vious research (Zohar et al., 2013; Miranda et al., 2021). We found an association 
between suicide-related attentional bias and cardiac stress and psychological 
distress.  

Cluster analysis, an approach for classifying groups of individuals according 
to their scores on key variables, was used to try and uncover meaningful associa-
tions between the implicit measures and psychological distress. The key variables 
used were suicide-related attentional bias (AB) and sympathetic autonomic 
(SNS) heart activity, both hypothesized to be elevated in distressed individuals. 
The analysis produced three distinct clusters. Cluster 1, which included 37.6% of 
the participants, had elevated AB but low SNS index. Cluster 2 which included 
42.7% of the participants, was best for the objective measures, having the lowest 
AB and the lowest SNS index. Cluster 3 which included 19.7% of the partici-
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pants, was highest in AB and also highest in SNS index, indicating by the objec-
tive measures the most vulnerable group of participants. The vulnerability of 
Cluster 3 individuals for psychological distress versus the other two clusters was 
dramatic and significant, as the analysis of variance uncovered. Cluster 3 indi-
viduals were highest in Harm Avoidance and Type D personality, and lowest in 
Self-Directedness, thus their personality profile was that of enduring chronic 
distress. In addition, they were elevated for symptoms of depression and for Re-
pulsion by Life.  

To what extent were Cluster 3 individuals distressed? Their mean depression 
level was above the clinical cutoff score suggested by Manea et al., (Manea et al., 
2012). Their Type D personality score indicated a stable distressed personality 
configuration (Zohar, 2016). Thus, they were not only more distressed than the 
individuals in Clusters 1 and 2, they screened as depressed. 

Interestingly, we found that the most psychologically distressed individuals 
had elevated SNS activity, and lowered PNS activity, leading to cardiac stress. 
Such results are important as they connect psychological distress to objective 
cardiac measures. Such results are in line with several previous studies. For ex-
ample, Rüesch et al., (Rüesch et al., 2022) found that they could distinguish psy-
chiatric inpatients with a recent suicidal attempt from others by their elevated 
SNS activity and lowered PNS activity. Sheridan et al., (Sheridan et al., 2021), 
found that severely suicidal adolescents had lowered PNS activity that could be 
detected by wearable devices, and suggested monitoring suicidal patients for 
PNS activity in order to protect them from suicidal behavior. In their review, 
MaCall et al., (MaCall et al., 2022) summarized the evidence for autonomic car-
diac hyper-arousal in suicidal individuals, and suggested adding HRV measure-
ments to the assessment of suicidality in psychiatric intake. Our results suggest 
that modifying both attentional bias and cardiac hyper-arousal for distressed in-
dividuals may be helpful and inexpensive interventions for those who are expe-
riencing acute psychological distress.  

These findings should be interpreted in light of the study’s limitations. The 
participants of this study were healthy college students, who were managing to 
study during the COVID-19, 2020-2022, thus high functioning. As a whole they 
were not suicidal, although they varied in their depressive symptoms, and in 
their Repulsion by Life; It is thus surprising that their distressed status could be 
detected to a certain degree by their attentional bias and their cardiac hy-
per-arousal, as found for suicidal psychiatric in-patients. Because the data ga-
thered in this correlational study was cross-sectional, the research design prec-
ludes us from drawing any causal inference regarding the relations among va-
riables. It is clear that the study results are preliminary, and prospective longitu-
dinal studies are needed in order to infer causality. Furthermore, the data re-
garding psychological distress was obtained using self-report, which can intro-
duce biases caused by factors such as mood-dependent recall, forgetting, cathar-
tic effect, and social desirability. Future studies should consider using observa-
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tional measures for distress, such as quantitative observation of behavior.  
Despite these limitations, this study represents a modest step forward in the 

role of objective markers in identifying psychological distress in healthy adults. 
More importantly, our study results show that a combination of objective meas-
ures may be used in such early identification. It is plausible that a specific set of 
objective measures can serve as significant predictors or signals of psychological 
distress, especially for those who have difficulties in sharing their distress (e.g. 
Levi-Belz et al., 2019) and can help us to detect and intervene in a timely manner 
(Barredo et al., 2021). 
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