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Abstract
The present study aimed to investigate the impact of chronic psychosocial stress and resilience,
including at a biological level (immune and neuroendocrine function) in Portuguese citizens with
psychic anomaly/mental disorder. The sample aggregated 69 participants. It has been used the
following psychometric instruments: 21-item depression, anxiety and stress scales (DASS-21), in
the Portuguese validated version; measuring state resilience (MSR), in the Portuguese validated
version; the Portuguese scale of 23 questions on vulnerability to stress. Serum levels of cortisol,
dehydroepiandrosterone sulfate, antibodies anti-viral capsid antigen of Epstein-Barr virus, triglycerides, high density lipoprotein-cholesterol and body mass index have been measured. It has
been concluded that factors of vulnerability to stress and chronic stress, of social nature (lack of
social support, adverse living conditions), correlate positively with depression, anxiety and stress,
and, through alostatic load, are involved in a greater propensity for immune and neuroendocrine
dysfunction in this population.
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1. Introduction (Theoretical Framework)

E. Goncalves, S. N. de Jesus

1.1. Social Support, Stress, Appraisal, Coping, Evoked Emotions, Tripartite Model of
Anxiety and Depression
The structural model of Smith and Lazarus (1993) [1] on stress appraisal stands six components of appraisal.
Two components of primary appraisal include the motivational relevance, which consists of an assessment of
the importance of the situation for the person, and the motivational congruence, that is, the assessment of the
extent to which the situation is consistent or not with their current objectives (that is, if it is desirable or undesirable). Four secondary appraisal components include: self-accountability, i.e., the an evaluation of the degree
in which the individual himself is responsible for the situation; hetero-accountability, i.e., an evaluation of the
degree in which something or somebody is responsible; potential of problem-focused coping, i.e., the perceived
competence to act on the situation to maintain or increase its convenience; potential of emotion-focused coping,
i.e., the perceived competence for psychological adjustment and to deal with the situation if it is found that has
become undesirable. Crossing the outcomes of the two types of appraisal will result in a mapping of these components in terms of the different emotions experienced (as proposed by Smith (1991) [2] and Smith and Lazarus
(1993) [1]), and of the major outcomes of appraisals as described by Lazarus and colleagues, in the context of
the theory of stress and coping: irrelevance, benefit, challenge, damage, threat [3]. A condition is evaluated as
irrelevant to personal well-being if motivational relevance is low. High motivational relevance in combination
with motivational congruence (situation appraised as important and desirable) defines the circumstances as
beneficial and can evoke feelings of happiness [1] [2]. Beneficial appraisals of self-accountability evoke feelings
of pride. Beneficial appraisals of hetero-accountability evoke feelings of gratitude. High motivational relevance
appraisals and low motivational congruence (important and undesirable situation) define the circumstances as
stressful. Self-accountability appraisals combined with primary appraisals of stress evoke guilt, shame (self-directed negative emotions). Hetero-accountability appraisals combined with primary appraisals of stress evoke
anger. Appraisals of high potential of problem-focused coping combined with primary appraisals of stress define
circumstances as an opportunity, indicate that the person has potential abilities to change the circumstances in
order to make them more syntonic to their wishes and evoke feelings of challenge, determination, that motivate
the individual to get involved in the situation and work to make it more desirable [1] [2]. Appraisals of low potential of problem-focused coping combined with primary appraisals of stress define circumstances as damage,
indicate that the person is in a precarious situation, for which little can be done to improve and evoke feelings of
sadness and resignation, that motivate the person to seek help and possibly to resign on harmful situation, allowing his/her involvement in another one [1] [4]. Appraisals of high potential of emotion-focused coping,. i.e,
assessments of competencies to adapt to circumstances which do not function as desired, allow the person to
keep calm, facing conditions evaluated as stressful. Appraisals of low potential of emotion-focused coping, i.e,
evaluations of incompetence to adapt to circumstances which do not function as desired, define the situation as
threat and evoke feelings of fear, anxiety, motivating the person to be vigilant and to take care in an attempt to
avoid undesirable results [1]. Stress results from combined high motivational relevance and motivational incongruence, that is, it occurs when a person evaluates their circumstances as important, but undesirable, i.e., stress
can be identified as a subjectively important discrepancy between what one wants (motivational state) and what
one have in a given situation (situational state), and then it follows that coping consists of individual efforts to
reduce the magnitude of this discrepancy. Acting on the circumstances for change in order to put them more in
line with wishes corresponds to problem-focused coping [3]. Acting on desires or beliefs so that conditions become more desirable, without change, which can be achieved by strategies as reprioritization objectives [4],
evaluate the circumstances in accordance with a more positive perspective, reinterpret the relevance of circumstances with respect to objectives, corresponds to emotion-focused coping, as described by Lazarus and Folkman
(1984) [3], and, more appropriately, to accommodative coping, as described by Walker and colleagues (1997)
[5].
Subjects with low levels of positive affectivity are characterized by sadness, apathy, anxiety, stress and not
rewarding social involvement. The negative affectivity and positive affectivity are not independent. The positive
affectivity provides a rupture of stress and supports ongoing efforts to replenish depleted resources from stress
[6] [7]. The tripartite model of anxiety and depression, developed by Clark and Watson (1991) [8], proposes that
anxiety and depressive disorders overlap considerably by a general, not specific, factor, negative affectivity,
which reflects the level of aversive feelings present in an individual. The two remaining factors of this model are
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positive affectivity, which, when low, is relatively specific for depression, and physiological activation, which is
relatively specific to anxiety. Lovibond and Lovibond (1995) [9], authors of anxiety, depression and stress
scales (DASS), assume that psychological disorders are not categories, that is, the differences between depression, anxiety and stress, experienced by normal subjects and patients, are essentially level ones: depression is
characterized mainly by the loss of self-esteem and motivation, and is associated with the perception of low
probability of achieving life goals that are meaningful to the individual as a person; anxiety emphasizes the links
between persistent state of anxiety and intense fear responses; stress suggests states of excitement and persistent
tension, with low resistance to frustration and disappointment.

1.2. Vulnerability and Resilience to Stress, Anxiety and Depression, and Alostatic Load
Resilience is a multidimensional phenomenon, defined by Reich, Zautra and Hall (2010) [10] as the result of
successful adaptation to adversity. Although the resilient response can be almost universal, it is unlikely that this
capacity is equally distributed in population, such as environmental, social, factors that strengthen or weaken the
individual resilience to stress [10]. Within an ecological perspective, Holling, Schindler, Walker and Roughgarden (1995) [11] argue that resilience is defined assistem’s ability to absorb disturbance prior to the occurrence of
fundamental changes in system’s state [11]. Intense stress and pain decrease individual ability to distinguish
between the presence of positive emotion and the absence of negative emotion, reducing thereby the sustainability of coping strategies concerning positive emotional involvement. According to Reich et al. (2010) [10],
psychic and organic homeostasis is sustained, not by emotional neutrality but, by an intentional emotional engagement process. In line with this view, resilience extends beyond the individual ability for recovering from
disease’s state, and, within this sense, resilience is considered as the amount of stress that a person can withstand
without a fundamental change in his/her ability to pursue objectives that give meaning to life. The higher individual ability to stay in a satisfactory life course is, the greater his/her resilience is. However, as resilient recovery relates with passive aspects of resilience, resilience’s sustainability meets its proactive, positive, side, that is,
for relevant results in the preservation of important commitments and involvements in living tasks (work, leisure
and social relationships). Consciousness and choice characterize the development of human values and sustainable objectives [10]. Exceptions to rapid and full recovery, and that challenge homeostatic fundamentals, examples of which, facing stress chronicity, are dysregulation of the hypothalamic-pituitary-adrenal axis, hypercortisolemia or hypocortisolemia, metabolic syndrome, anxiety and depression, present in some people within the
concept of alostatic load [12] [13]. Deprivation of means of full understanding of a highly threatening experience that characterizes younger age groups, determines that they are kept not recovered, for years, from emotional after-effects, so early abuse and trauma may later invade the consciousness, interfering in homeostasis,
through the determination of a chronic elevation of central operation of psychophysiological processes [14] [15].
Resiliency resources are not positive qualities found in the other end of a single risk continuum but, rather an
inseparable factor of global well-being, which gives unique physical and mental benefits, not taken into account
through relative risk assessments [16]. The necessary distinction between factors stems from joining several motivational processes, the need for protection and protection against damage, on one hand, and the need to extend
individual reach relating to positive objectives, on the other hand [17], being evident the distinct neuronal structures responsible for the regulation of positive emotional responses and for the negative emotional responses
[18]. Also, the underlying cognitions of personal control demonstrate the existence of two factors [19], one for
agency, optimism and hope, another for helplessness, pessimism and despair. Within research’s framework of
public health, there have been studied processes taken as buffer’s function providers in relation to stress and
vulnerability to stress, such as social support [20] and individual control [21] [22]. Rates of risk factors are listed
as following (biological, individual, inter-personal/family, community/organizational). Biological ones include:
diastolic blood pressure greater than 90 mmHg; systolic blood pressure greater than 140 mmHg; total cholesterol
greater than 240 mg/dl; glucose at rest greater than 124 mg/dl; body mass index (BMI) greater than 25; genetic
factors associated with anxiety; elevated C-reactive protein and/or other increases in inflammatory processes.
Individual ones include: history of mental disease; depression/helplessness; traumatic brain injury. Inter-personal/familiar ones are: history of childhood trauma/adult abuse; chronic social stress. Community/organizational
ones include: presence of environmental accidents; high rates of violent crime; stressful working environment.
The corresponding indices of resiliency resources include heart rate variability (HRV), regular physical exercise,
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genetic factors associated with resilience to stress, immune responsiveness and regulation (biological), positive
emotional resources, hope/optimism/agency, cognitive functioning, learning/memory, high executive functioning (individual), safe kinship relationships, close social ties (inter-personal/family), green spaces, involvement in
activities in a natural environment (for example, community gardening), voluntarism, satisfactory professional
life (community/organizational). Active coping strategies, such as planning and problems solving have been associated with a higher degree of well-being and ability to cope with stress, trauma and disease [6]. Denial and
behavioral divestment before stressful situations are associated with higher levels of distress [7]. Those subjects
with post-traumatic stress disorder avoid coping with trauma-related memories, which contributes to the maintenance of conditioned fear. According to Fredrickson (2001) [23], positive emotions provide a buffer function
in relation to the adverse consequences of stress, by decreasing autonomic activation, determined by negative
emotions, and increased processes of thought’s flexibility (cognitive flexibility) and problem solving. Ability for
cognitive revaluation/reappraisal allows reformulation of adverse experiences, through the adduction of positive
meaning and mood [23]. Affiliative behaviors, in animals and humans, mitigate the effects of stress, physical
injury and infection [24]. High levels of anti-Epstein Barr virus antibodies (EBV-ab) are indicative of decreased
cell-mediated immunity that has been related to psychosocial stress. A low function of cell-mediated immunity
increases an individual’s risk for B-cell lymphoproliferative disorder. Individuals with negative tests for anti-EBV antibodies have increased risk for severe disease associated with EBV, when infected at advanced ages
[25]. Repeated or prolonged stress can determine dysregulation or suppression of immune function. Chronic
stress suppresses immune-protective parameters such as production of antibodies [26]. The presence of objectives in life, as well as a set of beliefs about what is ethically correct and incorrect, has been associated with resilience. Beliefs and religious or spiritual practices provide, to many people, a structural frame that facilitates
recovery and meeting of meaning, upon the occurrence of traumatic or associated with high load stress experiences [27]. Initial adverse living experiences increase the risk of depression and post-traumatic stress disorder
in adulthood, through prolonged production of hormones, neurotransmitters and alterations of the central nervous system, which thereafter will affect the resistance to stress [28]. A key factor identified in trained children to
overcome adversity is a close relationship with an adult caregiver [29]. Stress at an early age is associated with
chronic elevation of corticotrophin releasing hormone levels during adulthood [28]. Changes in the function of
the hypothalamic-pituitary-adrenal axis differ according to the specific nature of psychiatric disorder: major depressive disorder is associated with elevated levels of corticotrophin releasing hormone in cerebrospinal fluids
and plasma cortisol; post-traumatic stress disorder is associated with elevated levels of corticotrophin releasing
hormone and low levels of cortisol [30]. Dehydroepiandrosterone (DHEA), simultaneously secreted with cortisol, in response to stress, may increase stress resistance, protecting against neuronal injury induced by corticosteroids, particularly in the hippocampus resulting from the prolonged activity of the hypothalamic-pituitaryadrenal axis [31]. Higher serum levels of DHEA in patients with post-traumatic stress disorder are associated
with lower disease severity and higher recovery of symptomatology. Higher values of DHEA sulphate/cortisol
ratios during stress can be protective in healthy individuals [32]. Within the context of the dysfunction of the
hypothalamic-pituitary-adrenal axis, several mechanisms have been proposed concerning the evolution towards
low cortisol states. A model suggests that, under the influence of chronic stress, initial adaptive response of
hypercortisolism, over time, becomes a self-protecting state of hypocortisolism, in order to preserve the endocrine-metabolic system and the brain. Other potential mechanisms of states of hypocortisolism centrally induced
include the down-regulation of pituitary receptors of corticotrophin releasing factor, in response to elevations of
corticotrophin releasing hormone and to negative feedback, induced by hypercortisolism at central nervous system, over sustained release of stimulating hormones. Relative states of hypocortisolism, or resistance to cortisol,
may also occur despite the presence of normal, or even elevated, levels of cortisol [33] [34]. Obesity, an actual
public health problem worldwide, in conjunction with metabolic syndrome and the clinical picture of type II diabetes mellitus, integrates the concept of alostatic load [13], which groups several anomalies, including insulin
resistance, dyslipidemia and markers of cardiovascular disease. The increased triglycerides (TGL)/high density
lipoprotein-cholesterol (HDL) ratio identifies individuals with overweight, insulin resistance, atherogenic particles of low density lipoprotein-cholesterol (LDL), constituting a predictive marker for the presence of atherosclerotic coronary lesions and cardiovascular accident. In addition, low serum HDL levels, in combination with
increased serum concentrations of TGL, has predictive value for the development of type II diabetes mellitus [35]
[37]. Alostatic load determines long-term effects on cardiovascular system (determining atherosclerosis and car-
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diovascular disease), brain (with decreased neurogenesis and increased dendritic remodeling in the hippocampus,
causing loss of the ability to adapt to environmental requirements), adipose tissue and muscle (determining the
development of obesity and metabolic syndrome) and immune system (increasing the risk of infection and autoimmune disease) [38]. The mediterranean diet is beneficial in this context, because it is poor in saturated fat
(lipid) and rich in monounsaturated fats (consumption of fish and olive oil) and fiber (vegetable consumption).
Recent meta-analysis on the effects of the mediterranean diet on metabolic syndrome has highlighted its association with lower values of blood pressure, glucose and triglycerides [39]. Locus coeruleus-norepinephrine system interferes with the functioning of the sympathetic nervous system and the responses of the hypothalamic-pituitary-adrenal axis to stress. Locus coeruleus sustains a general alarm function, in response to potential
threats, triggering the release of norepinephrine in amygdala, nucleus accumbens, prefrontal cortex and hippocampus, and its activation also inhibits neurovegetative function, including sleep and eating behavior. A chronically hyperactived locus coeruleus-norepinephrine system predisposes the organism to high levels of anxiety, by
inhibition of prefrontal cortex, thus interfering with the regulation of more complex cognitive and emotional
processes, and determining cardiovascular clinical problems [40] [41]. Beta-adrenergic receptors blocking in
amygdala prevents the development of aversive memories, in animals and humans [42]. Thus, resilience is associated to the reduction of the response of locus coeruleus-norepinephrine system. Serotonin/5-hdroxi-tryptamine
(5-HT) has neuro-modulatory effects on other neurotransmitter systems involved in the regulation of mood and
anxiety. Stress experiences at an early age can lead to decreased stress tolerance in adult life, through increasing
levels of releasing corticotrophin hormone and cortisol, which, in turn, decreases the activity of serotoninergic
5-HT-1A receptors [43]. Dopaminergic neurons are activated by rewarding stimuli and inhibited by aversive
stimuli, wherein stress activates dopamine releasing in neurons in medial prefrontal cortex and inhibits its release in nucleus accumbens, a key component of rewarding circuitry. Excessive dopamine release at meso-cortical level after stressful events may be associated with increased vulnerability to stress. Signaling of dopamine
facilitates fear extinction, but its role in resilience is not yet totally clarified [44]. Neuronal circuit of fear regulation involves mainly amygdala, hippocampus and ventro-medial prefrontal cortex. Amygdala mediates fear conditioning [45]. Hippocampus mediates contextual and temporal aspects of conditioned fear [46]. Over time, it
may occur reactivation and reconsolidation through strengthening, or weakening, by extinction of memories.
Amygdala and ventro-medial prefrontal cortex are involved in successful extinction, a process which involves
the formation of new memories [47]. The pathophysiology of post-traumatic stress disorder may involve an abnormal fear learning and underlying dysfunction of neural circuitry of fear [48]. Post-traumatic stress disorder
patients tend to generalize, from specific conditioned stimuli, to other stimuli in their environment that also become associated with its original trauma, and are therefore fear inductors. Resilience may involve the ability to
avoid this generalization of fear. Recently, it was found that, in healthy individuals, the lateral prefrontal cortex,
activated by cognitive regulation of emotions can act, through connections of ventro-medial prefrontal cortex
with amygdala, in order to decrease fear responses [47]. Phillips, Drevets, Rauch and Lane (2003) [49] described a neuronal model of emotional regulation which comprises a ventral system (integrating amygdala, insula, ventral striatum, ventral anterior cingulate cortex and ventral prefrontal cortex), responsible for the identification of emotional stimuli and production of suitable emotional response, and a dorsal system (including hippocampus, dorsal anterior cingulate cortex and dorsal prefrontal cortex), responsible for the regulation of emotional responses [49]. It has been shown that disturbances of mood and anxiety correlated more consistently with
defects in the amygdala, hippocampus, subgenual anterior cingulate cortex and prefrontal cortex [50]. Cognitive
reevaluation (reappraisal) is a mechanism by which resilient individuals can reduce or control emotional responses to stressful situations. Recent studies of functional brain imaging, with participants instructed to reappraise the significance of negative images, demonstrate the involvement of medial and lateral prefrontal cortex
in the regulation of emotional responses, through top-down control of amygdala activation during cognitive
reappraisal [51]. Greater use of cognitive reappraisal in everyday life has also been linked to increased activation
of the prefrontal cortex and less activation of the amygdala, in face of negative stimuli [52], suggesting the existence of a possible neuronal mechanism by which cognitive reappraisal increases the resistance to stress. In short,
resilience can be related to a greater ability for emotional regulation, while psychopathology may be associated
with abnormalities in emotional regulation systems [53]. The rewarding system includes dopaminergic neurons
in midbrain, especially in ventral tegmental area, which project in nucleus accumbens and other limbic regions.
Recently, it has been highlighted a dysfunction of neural circuitry of rewarding, in patients with major depres-
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sion [54] and post-traumatic stress disorder [55], as well as in young adults with history of abuse in childhood
[56]. A large body of epidemiological research suggests that individuals with lack of social support are at greater
risk for problems of mental and physical health, and low social support is related to higher levels of depression,
anxiety and dissatisfaction with life. The existence of social support is also associated with low mortality from
all causes, but particularly due to cardiovascular disease. The interface between social support and processes related with stress is crucial in understanding these epidemiological associations [57]. Research suggests that
oxytocin, neuropeptide involved in pro-social behavior and neuroendocrine responses to stress in animals, may
mediate some of the protective effects and reducing anxiety that characterize affiliative behaviors [58]. In humans, the combination of social support with oxytocin is more effective in reducing anxiety and reactivity of the
hypothalamic-pituitary-adrenal axis in response to psychosocial stress. Oxytocin can also facilitate individual
ability of inference of the mental states of others [59]. The ability to empathize may be related to social competence, a characteristic of resilient individuals. The mirror neuron system, working in conjunction with limbic
areas, may play a role in understanding the emotions and intentions of others [60].

2. Empirical Study
2.1. Participants
In the present study, a convenience sampling has been selected, with subjects residents in Olhão, Portugal, referred by general practitioners, to a first psychiatric appointment at the outpatient consultation of psychiatry of
hospital of Faro, Portugal, with attributed generic diagnostic hypothesis of anxiety and mood disorders (depression), according to the tenth edition of the international classification of diseases of world health organization
[61], with chronic evolution, not subjected to previous interventions of psychopharmacology and psychotherapy.
The research protocol has been accepted by the ethics committee of this hospital, and has been in compliance
with Helsinki declaration (concerning medical research). Participants provided their written informed consent.
The sample is initially composed by 75 elements, 77% female. The age presents a mean value of 45.3 years
(standard deviation: 14.3). Six elements did not answered the measurement scales used, whereby the sample has
been reduced to 69 elements.

2.2. Material and Methods
The scales have been validated for their use by Portuguese population. It is presented a brief description of the
psychometric scales used in this work.
2.2.1. 23 Questions on Vulnerability to Stress
The Portuguese scale of 23 questions on vulnerability to stress (23QVS) [62] is an ordinal Likert scale with five
possible answers (“0” to “4”) between “absolutely agree” and “absolutely disagree” for items 1, 3, 4, 6, 7, 8 and
20 and, conversely, between “absolutely disagree” and “absolutely agree”, for the remaining items. It consists of
23 items, which are organized into seven factors: perfectionism and intolerance to frustration; inhibition and
functional dependence; lack of social support; adverse living conditions; dramatization of existence; subjugation;
deprivation of affection and rejection. The cutoff point for this scale is greater than 43 (that is, scores higher than
43 mean the existence of vulnerability to stress).
2.2.2. 21 Items Depression, Anxiety and Stress Scales
21-items depression, anxiety and stress scales (DASS) [9] [63] is an ordinal Likert scale with four response alternatives (from “0” to “3”) between “not applied to me at all” and “applied to me most of the time”. It consists
of 21 items, which are organized in three dimensions. Seven variables measure appropriately a single dimension,
depression, and the cutoff point for depression scale is greater than 7. Seven variables measure appropriately a
single dimension, anxiety, and the cutoff point for anxiety scale is greater than 9. Seven variables measure appropriately a single dimension, stress, and the cutoff point for stress scale is greater than 14. Lovibond and Lovibond (1995) [9] define depression, anxiety and stress as follows: depression includes dysphoria, hopelessness,
devaluation, self-depreciation, lack of interest, anhedonia and inertia; anxiety integrates autonomic arousal, skeletal muscle effects, situational anxiety and subjective experience of anxious affect; stress integrates difficulty to
relaxing, nervous excitation, easy agitation, irritability/excessive reactivity and impatience.
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2.3. Measuring State Resilience

The scale for measuring state resilience(MSR) [64] [65] is an ordinal Likert scale with five possible answers (“1”
to “5”) between “I totally disagree ‘and’ I totally agree” and consists of 14 items. The cutoff point is greater than
the median, 57.
The departure point of this research focused on the biological impact, particularly at the level of immune and
neuroendocrine functions, of vulnerability to stress and chronic stress in patients with psychopathological
symptomatology (anxiety and depression). The clinical diagnosis has been confirmed according to the results
provided by DASS. In line with technical methodology used at laboratorial medicine unit of hospital of Faro,
Portugal, there have been collected morning (08:00 AM) blood samples in peripheral venous blood, for: dosing
cortisol (chemical luminescence method); titrating levels of antibodies against viral capsid antigen of EpsteinBarr virus (EBV-ab) (EIA method); determining triglycerides (TGL)/high density lipoprotein-cholesterol (HDL)
ratio (enzyme method GPO PAP) (biochemical indicators of vulnerability/risk); titrating levels of dehydroepiandrosteronesulfate (DHEA-S) (chemical luminescence method) (biochemical indicator of protection/resilience factor). It has been calculated body mass index (BMI). For ethical and deontological reasons, it was not
considered a subjects-control group (for not requesting diagnostic tests to healthy subjects). This study is descriptive, transversal and quantitative, correlational, not experimental. It has been used Pearson correlation coefficient r.

2.4. Results
The internal consistency values of all used scales are high, attesting the reliability of the results. Cronbach’s alpha coefficient is: 0.864, for 23QVS; 0.945, for DASS-depression; 0.886, for DASS-anxiety; 0.899, for DASSstress; 0.838, for MSR. Concerning the existence of disorders in participants, taking as references the cutoff
points indicated by the used scales, in 62% of the subjects there is vulnerability to stress, 54% exhibit depression,
65% manifest anxiety, 58% have stress and 43% of the participants have resilience. Cortisol levels have an average value of 14.8, with a dispersion of values of 44% (normal range values: 5 - 25 micrograms per deciliter),
89% of the elements present normal cortisol levels, 5% have hypocortisolemia and 6% have hypercortisolemia
(with 5 missing values). DHEA-S levels have an average value of 146.7, with a dispersion of values of 82%
(normal range values: 35 - 430 micrograms per deciliter), 8% of the elements have values of DHEA-S lower
than normal and 3% have higher than normal values (with 5 missing values). EBV-ab levels have an average
value of 67.8, with a dispersion of values of 54% (the cutoff point is equal to or greater than 10 Units per milliliter), and 92% of the elements have values greater than EBV-ab normal values (with 5 missing values). The
TGL/HDL ratios have an average value of 2.88, with a dispersion of values of 104% (the cutoff point is greater
than 3.5), 23% of the elements have values of TGL/HDL ratios higher than normal (with 4 missing values). The
BMI have an average value of 26.1, with a dispersion of values of 20% (the cutoff point is greater than 25), 46%
of the elements present BMI greater than normal, i.e., overweight (with 2 missing values). In terms of medical
comorbidity, 31% of the participants have endocrine and metabolic disease (predominantly, hypercholesterolemia, diabetes) and hypertension, 40% have oncological diseases (predominantly, breast cancer, uterine cancer,
prostatic cancer), and auto-immune disease (lupus) (29% of respondents have no comorbidity). When analysis is
performed in terms of absolute values, for each variable obtained with the application of 23QVS and biological/physiological measures, it is verified the occurrence of a statistically significant negative correlation between
full scale values (vulnerability to stress) and values of EBV-ab, r = −0.274; p = 0.029. Apart from this, there are
levels of statistical significance in the correlations between factor 3 of 23QVS (lack of social support) and cortisol values, r = −0.248, p = 0.048, between factor 3 of 23QVS (lack of social support) and EBV-ab, r = −0.264;
p = 0.035 and between the factor 4 of 23QVS (adverse living conditions) and EBV-ab, r = −0.277; p = 0.027,
remaining negative. The negative correlation between the DASS dimensions and MSR are related in a statistically significant way (r = −0.437, p < 0.01, for the negative correlation between MRS and DASS-depression; r =
−0.374, p < 0.01, for the negative correlation between MRS and DASS-anxiety; r = −0.318, p < 0.01, for the
negative correlation between MSR and DASS-stress).The 23QVS (vulnerability to stress) and all its dimensions
are positively correlated with all dimensions of DASS (depression, anxiety and stress). There have been more
strong correlations (above 0.5) between: 23QVS and depression, r = 0.714, p < 0.001; 23QVS and anxiety, r =
0.691, p < 0.001; 23QVS and stress, r = 0.663, p < 0.001; Factor 1 of 23 QVS (perfectionism and intolerance to
frustration) and anxiety, r = 0.558, p < 0.001; Factor 1 of 23QVS (perfectionism and intolerance to frustration)
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and stress, r = 0.599, p < 0.001; Factor 2 of 23QVS (inhibition and functional dependence) and depression, r =
0.656, p < 0.001; Factor 2 of 23 QVS (inhibition and functional dependence) and anxiety, r = 0.579, p < 0.001;
Factor 2 of 23 QVS (inhibition and functional dependence) and stress, r = 0.554, p < 0.001; Factor 6 of 23QVS
(subjugation) and depression, r = 0.535, p < 0.001; Factor 6 of 23QVS (subjugation) and anxiety, r = 0.547, p <
0.001; Factor 7 of 23QVS (deprivation of affection and rejection) and depression, r = 0.635, p < 0.001; Factor 7
of 23QVS (deprivation of affection and rejection) and anxiety. r = 0.647, p < 0.001; Factor 7 of 23QVS (deprivation of affection and rejection) and stress, r = 0.578, p < 0.001.

2.5. Discussion and Conclusions
In this empirical study, vulnerability to stress correlates positively with depression, anxiety and stress. Also, depression, anxiety and stress correlate negatively with resilience. It has been shown that disturbances of mood
and anxiety correlated more consistently with defects in the amygdala, hippocampus, subgenual anterior cingulate cortex and prefrontal cortex [50]. Cognitive reevaluation (reappraisal) is a mechanism by which resilient individuals can reduce or control emotional responses to stressful situations. Recent studies of functional brain
imaging, with participants instructed to reappraise the significance of negative images, demonstrate the involvement of medial and lateral prefrontal cortex in the regulation of emotional responses, through top-down
control of amygdala activation during cognitive reappraisal [51]. Greater use of cognitive reappraisal in everyday life has also been linked to increased activation of the prefrontal cortex and less activation of the amygdala,
in face of negative stimuli [52], suggesting the existence of a possible neuronal mechanism by which cognitive
reappraisal increases the resistance to stress. In short, resilience can be related to a greater ability for emotional
regulation, while psychopathology may be associated with abnormalities in emotional regulation systems [53].
The lack of social support correlates negatively with serum levels of cortisol. The factor, of vulnerability to
stress, lack of social support integrates two dimensions/items (3. When I have problems that bother me I can
count on one or more friends to serve me as confidants; 6. When I have a problem to solve I usually have
someone for helping me). A large body of epidemiological research suggests that individuals with lack of social
support are at greater risk for mental and physical health problems. The low social support is related to higher
levels of depression, anxiety and dissatisfaction with life. The existence of social support is also associated with
low mortality from all causes, but particularly due to cardiovascular disease. The interface between social support and processes related stress is crucial in understanding these epidemiological associations [57]. Within the
context of the dysfunction of the hypothalamic-pituitary-adrenal axis, several mechanisms have been proposed
concerning the evolution towards low cortisol states. A model suggests that, under the influence of chronic
stress, initial adaptive response of hypercortisolism, over time, becomes a self-protecting state of hypocortisolism, in order to preserve the endocrine-metabolic system and the brain. Other potential mechanisms of states of
hypocortisolism centrally induced include the down-regulation of pituitary receptors of corticotrophin releasing
factor, in response to elevations of corticotrophin releasing hormone and to negative feedback, induced by
hypercortisolism at central nervous system, over sustained release of stimulating hormones. Relative states of
hypocortisolism, or resistance to cortisol, may also occur despite the presence of normal, or even elevated, levels
of cortisol [33] [34]. Exceptions to rapid and full recovery, and that challenge homeostatic fundamentals, examples of which, facing stress chronicity, are dysregulation of the hypothalamic-pituitary-adrenal axis, hypercortisolemia or hypocortisolemia, metabolic syndrome, anxiety and depression , present in some people within the
concept of alostatic load [12] [13].
The lack of social support and adverse living conditions correlate negatively with serum levels of anti-Epstein-virus antibodies. The factor, of vulnerability to stress, adverse living conditions, integrates two dimensions/
items (4. Often I have enough money to meet my personal needs; 21. The amount of money I have isn’t enough
to use it in my essential expenses). Repeated or prolonged stress can determine dysregulation or suppression of
immune function. Chronic stress suppresses immune-protective parameters such as the production of antibodies
[26].
In this study, 23% of participants present triglyceride (TGL)/high density lipoprotein-cholesterol (HDL) ratio
levels higher than normal; 46% of participants present body mass index (BMI) greater than normal, and, in
terms of medical comorbidity, 31% of the participants have endocrine-metabolic disorder (mainly, hypercholesterolemia, diabetes) and hypertension; 40% have oncological disease (predominantly, breast cancer, uterine
cancer, neoplasia prostate), and auto-immune disease (lupus). Alostatic load determines long-term effects on
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cardiovascular system (determining atherosclerosis and cardiovascular disease), brain (with decreased neurogenesis and increased dendritic remodeling in the hippocampus, causing loss of the ability to adapt to environmental requirements), adipose tissue and muscle (determining the development of obesity and metabolic syndrome) and immune system (increasing the risk of infection and autoimmune disease) [38].
Chronic stress, associated with increased alostatic load, in persons with psychic anomaly/mental disorder may
depress immune function (with decreased production of antibodies) and neuroendocrine function (with decreased formation and release of cortisol). This trend is observed in this study, placing subjects with psychic
anomaly/mental disorder at risk for infectious, oncologic, autoimmune and endocrine diseases.
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