
ACADEMIA Letters

Covid-19 and its potential stressful effect: how a
multidimensional assessment can detect risk factors for

stress-related disorders

Carlo Pruneti, University of Parma
Sara Guidotti, University of Parma

Introduction

The authors fear that there will be a series of consequences due to the pandemic, beginning
with a series of psychopathological disorders found in the population who have had to change
their life habits and have long been under the negative influence of anxieties, fears, depression,
and other distress symptoms.

In this environment, the individual had to process extremely diverse types of messages:

• the continuous information on the pandemic causes stress capable of activating the or-
ganism from a psycho-physiological point of view;

• the impossibility of “acting”, of “not being able to do much”, also in the hospital, where
people normally feel safer, promotes a sense of helplessness;

• Finally, a further involvement and commitment that risks further frustration with reac-
tions of both physical and psychological fatigue, which is a basis of autonomic over-
arousal.

Another aspect that emerged during this emergency that most affects the cognitive-verbal level
is the loss of predictability of reality and control over events: the ability to have sufficient
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knowledge of reality and active control over oneself are aspects of fundamental importance
in order to avoid high levels of physical and psychological stress or chronic fatigue [1]. The
inability to plan, to anticipate future events, and to exert control, at least partially, over external
variables inevitably generates stress and tension. Subsequently, this condition can generate
more or less discomfort depending on the subjective evaluation of the individual which is
strongly influenced by the individual’s stable personality traits. In fact, subjective experiences
are never unique: stimuli endowed with the same stressful power do not necessarily cause the
same reaction in different individuals, while stressful conditions of varying degrees can induce
the same response in different people.

The current health emergency is characterized by multiple factors (distance, difficulty in
traveling, decrease or loss of work, loss of a family member or loved one, symptoms related to
the disease itself or to the long-covid, etc.) and each person is likely to be more or less sensitive
to each of these. It is hypothesized that people affected by one or more of these stressors,
and especially if affected by what makes them vulnerable, may show signs of psychological
distress.

Generally, we refer to stress conceptualizing it as a response of the organism through
which it tries to adapt to different conditions of balance by trying to overcome or endure them
[1]. This response is part of the General Adaptation Syndrome [2], that consists in three
phases: alarm reaction, resistance, and final exhaustion, with a recovery of the psychophys-
ical balance or, conversely, the development of a psychopathological or physical disorder
caused by the loss of coping ability and normal functioning. The stress response is character-
ized by physiological and hormonal hyper activation that allows the individual to cope with
the stressor by mobilizing the body’s energy resources. Specifically, the Sympathetic Auto-
nomic Nervous System (SANS) induces the release of neurotransmitters such as Adrenaline
and Norepinephrine which promotes the mobilization of glucose, the increase in heart rate,
and blood pressure. At the same time, the activation of the Hypothalamic-Pituitary-Adrenal
(HPA) axis favors the release of these so-called stress hormones, which enhances physical and
cognitive performance. However, all of this has a cost, and if protracted over time, the health
of the individual will become endangered because of the consequences on the cardiovascular
system and immune system. Specifically, the researchers of the field agree with the fact that
psychological stress, through the activation of the HPA axis and the Autonomic Nervous Sys-
tem, would also have an effect on the immune-inflammatory processes. So, the concentration
of cytokines in the blood can trigger a series of allergic reactions [3]. Moreover, this aspect
is interesting if we consider the adverse effects, which stress can exacerbate, in response to
contrast media or vaccine inoculation, for example.
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What is possible to do?

In recent decades, the research have enabled extraordinary advances in investigating the con-
sequences of psychological distress on physical health and the impact of stress-related physical
disorders. However, it should also be noted that these aspects have been applied only min-
imally in the reality of health services. Moreover, this mechanism of functioning has been
seen in complex situations such as arduous work and/or jobs that bear huge responsibilities
for the lives of other people. Physicians, nurses, and surgeons could need an initial multidi-
mensional to provide a baseline and offer an idea of what their level of stress, and possibility
of its management, might be. The same could be useful for all types of workers, regardless of
whether their work activity was directly involved in the health emergency [4-6].

Psycho-physiological evaluation

One more important clinical application of the scientific knowledge is the prevention of stress
conditions. Many physical indicators could come from hormonal and neuro-hormonal eval-
uations. Screening of blood tests could be used to analyze the components such as a dose
of thyroid hormone, cortisol, prolactin, GH, etc. [7]. The field of clinical psychophysiol-
ogy is full of extremely precise molecular tools and methods: for example, it is possible to
make registration and storage with specific devices and appropriate software of the physiolog-
ical functions under the control of the ANS, for example with a Psychophysiological Profile
(PPP) that records:

• surface Electromyography of the frontal muscle (sEMG), whose electric potential could
be detected using two active electrodes located about 1cm over the eyebrows lining with
pupils and one for reference in the middle of the forehead;

• Heart rate (HR) and Inter Beat Interval (IBI), detecting the electric potential of the car-
diac muscle with the classical bipolar junction; these indexes are used for electrocar-
diogram and calculating the existing time between an R wave (ventricular contraction)
and the HR and IBI;

• Peripheral temperature (PT), applying a thermistor at the base of the thenar eminence
of the dominant hand;

• Skin Conductance Level and Response (SCL/SCR), letting a slight electric current pass
between two electrodes located on the last phalanx of the dominant hand fingers [7-13].
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PPP is generally divided in three continuative phases: registration at rest, stress presentation,
and recovery. While in the first (rest) and last (recovery) phases the basal autonomic activity
is detected and recorded, in the halfway phase (stress), the physiological response is elicited
through asking to the individual to perform a mental task.

The principal aim of the PPP is to verify how far the psychophysiological balance seems
to be maladaptive, basing on the following observations on one or more parameters:

• High level of autonomic nervous activation in the rest phase;
• Slow, unsettled or absent values disposition of one or more parameters during the recov-

ery phase;
•Abnormal width of the activation stress-induced response in one or more parameters

during the “stress” phase;
• Slow, unsettled or absent values of one or more of the parameters during the mental task

(stress phase); • Slow, unsettled or absent restoration of the values of one or more parameters
in the recovery phase.

Many studies showed the possibility to detect physiological indexes typical of some psy-
chopathological syndromes. In fact, the presence of patterns related with the presence of
anxiety and depression was first described in Lader’s research [14] and then confirmed by
Stegagno and Palomba [15] as well as more recent studies [7, 10-12, 16, 17].

For instance, while the anxious syndrome is characterized by high levels of heart rate,
muscular tone, electro dermal activity (tonic and phasic), and by a decrease in peripheral
temperature, the depressive syndrome distinguishes itself by high levels of heart rate, muscular
tone, and low level of electro dermal activity (tonic and phasic) [10-15].

Low levels of skin conductance response, at rest, were observed in depressed patients
compared to a control group [9-12, 16-21].

It was also found that depressed patients with very high suicidal propensity had higher
prevalence of hypo reactivity than those with low suicidal propensity. A recent study con-
firmed this finding by associating electro dermal hypo reactivity to type and severity of de-
pression in patients with Major, Bipolar and Dysthymic depression [22].

It is important to emphasize that the analysis of SCL/SCR can help in the differential
diagnosis in clinical practice not only between anxious syndromes and depressive ones, but
also between an episode of major depression and a picture of exhaustion in which the patient
can be clinically depressed but psychophysically hyper activated following a period of high
stress [10,12].

A recent trend in clinical psychophysiology is examining one parameter known as Heart
Rate Variability (HRV). Heart rate variability analysis begins with construction of a series of
successive electrocardiographic (ECG) R-wave time intervals (R-R intervals) yielding tachograms,
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which are analyzed using techniques in time or frequency domains. Spectral frequency analy-
sis uses Fourier transformations of tachograms yielding spectral power versus frequency func-
tions. This analysis is preferred because it provides frequency bands associated with changes
in autonomic activity [23-26). The analysis reveals 2 main spectral components: (a) low fre-
quency (LF, 0.04–0.15 Hz), reporting both sympathetic and parasympathetic activity, and (b)
high frequency (HF, 0.15–0.4 Hz), reflecting primarily parasympathetic activity.

The HF component principally reflects the respiratory sinus arrhythmia (RSA), which is
parasympathetically mediated HRV associated with breathing [24,26]. Although some dis-
agreement exists, many researchers view that increased LF power reflects mainly sympathetic
activation, reduced HF power indicates parasympathetic deactivation [24-27].

The relationship between LF and HF is called the LF/HF ratio and is an indicator of
sympatho-vagal balance as it reflects the dominant ANS branch. In other words, if this ratio is
low it reflects that there is dominance of the SNP and that the subject has “tend-and-befriend”
behaviors at rest. On the other hand, when the ratio is high, it can indicate dominance of the
SNS and that the subject primarily presents fight or flight behaviors.

For this reason, some researchers [28] consider it a good index of resilience and others [29]
use it as a parameter for monitoring psychophysical well-being also during invasive medical
interventions. In fact, it should not be overlooked that a stressful or traumatic event (such as
hospitalization or even the execution of an invasive examination) can activate the person at a
psychophysiological level and interfere with the outcome of the intervention. This especially
when it comes to the cardiovascular and immune systems. So, HRV is a good indicator of
the current state of the patient as it has been shown that in some individuals it remains stable
over time despite the presence of stressful events, while others may be more vulnerable and
present disturbances in the autonomic balance.

Conclusion

Therefore, the analysis of psychophysiological parameters is particularly useful for detecting
psychophysical distress and making an accurate differential diagnosis if clinically significant
signs or symptoms are highlighted and requests only 10-15 minutes.

Having an initial assessment, then a periodic checkup (every two or three months) of the
psycho-physiological pattern would be able to detect any deviation from the level of optimal
functioning.

Much has already been done, but to be more economical rather than continue preventing
physiological and psychological issue would be a huge mistake and is counterproductive. For
instance, an error of a surgeon, a pilot, or train conductor can lead to considerable damages
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such as serious economic damage as well as loss of human lives. The cost of the multi-
disciplinary assessment through using inexpensive apparatus and methodologies would be
enormously less than the loss of workdays and sanitary cost for the community in case of
full-blown diseases.
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