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Abstract

Peripheral temperature is a useful measure for the evaluation of sympathetic/parasympathetic activity. A non-invasive tool that allows
evaluating the peripheral temperature of a patient without contact with the skin is the infrared thermal image (iTF). Various negative affective
states (pain, anxiety, depression, anger, alexithymia, social isolation) increase sympathetic activity (decreasing peripheral temperature) and
thereby increase pro-inflammatory cytokines, such as interleukin 6 (IL-6) which has been linked to affective alterations; while relaxation
promotes parasympathetic activity (increasing peripheral temperature). We present the bio psychosocial evaluation of six patients with
different concentrations of IL-6 with diagnoses of chronic non communicable diseases, their iTF pre-post psycho physiological intervention
in relaxation and their psychological profile for affective diagnosis. Patients with a higher level of peripheral temperature (hands, nose) or
ability to increase it, showed a psychosocial profile without emotional disturbances. In contrast, the patients with the highest level of IL-6
concentration showed the lowest peripheral temperature in the hands and did not manage to increase it after the relaxation strategy. The
iTF allows assessing the autonomic activity associated with various affective states. If the patient increases his peripheral temperature after
relaxation, he has a better clinical prognosis than the patient who does not.
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Introduction

Non communicable chronic diseases (NCCD) alter the bio psy-
chosocial functioning of people. The physiological alterations of
each disease generate autonomic dysfunctions and negative af-
fective states, which increase the pro-inflammatory activity. The
increase of pro-inflammatory interleukins influences the central
and autonomic nervous system. For its non-invasive evaluation,
it is possible to consider the level of concentration of interleukin
6 (IL-6) salivary, and autonomic measurements such as the infra-
red thermal image (iTF), which allows to evaluate the temperature
of a patient without contact with their skin. Several studies have
evaluated the effect of the affective state on the peripheral tem

perature: the negative affective states (stress, depression, anxiety,
fatigue, pain, loneliness) increase the sympathetic tone of periph-
eral vasoconstriction by lowering the facial temperature and hands
[1] and increase inflammatory activity such as IL-6 [2]. Even expo-
sure to negative affective stimuli decreases the nasal temperature
[3-5] and increases (tension) in the frontal muscles and chin [6].
On the other hand, to reduce psycho physiological stress, exercise,
transdermal nor epinephrine neuro modulation has been shown
to reduce stress by increasing peripheral temperature (facial and
hands) [7] and relaxation strategies [8]. In this way, autonomic reg-
ulation is useful for the affective diagnosis in patients with NCCD,
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in whom, due to the nature of their pathology; autonomic activity
and inflammatory response are increased (cancer, arthritis, chronic
pain, among others).

Materials and Methods

We used validated psychometric measures in the target popula-
tion, as well as the collection of a salivary sample of IL-6 and its pro-
cessing according to the guidelines of Salimetrics®. Each patient
was fasting. We also use the FLIR A310 infrared thermal camera
placed one meter away from each patient.

Case Presentation

We present the thermal psycho physiological evaluation and its
level of IL-6 of 4 patients with non communicable chronic diseases
(Multiple myeloma, hyperthyroidism and breast cancer) with dif-

ferent emotional functioning: patient 1 with pain and mild anxiety
and high level of alexithymia; patient 2 with high level of pain, level
of anxiety, alexithymia and mild loneliness; patient 3 without psy-
chological distress; and patient 4 with a high level of pain, control
of anger and mild alexithymia. All participants gave their informed
consent based on the Helsinki declaration. Based on [8], we rep-
licated the psycho physiological evaluation according to the level
of IL-6 concentration in patients with chronic, non-communicable
diseases. Figure 1 shows the psycho physiological evaluation and
intervention protocol and its effect on peripheral temperature
(pre-post relaxation strategies by diaphragmatic breathing). The
Figure 2 shows the facial temperature of a 35-year-old woman and
a 69-year-old man clinically healthy, with Doctorate education, but
different concentration of salivary IL-6.
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Figure 1: Evaluation and intervention protocol. 1) Psychological evaluation; 2) Collection of salivary IL-6; and 3) Evaluation
L and psychophysiological intervention monitored with infrared thermal image. y
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Figure 2: Infrared thermal facial image and concentration level of salivary IL-6 in clinically healthy volunteers. The participant
whose nasal temperature is low and the concentration level of IL-6 is high presented a level of sub-clinical anxiety.
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Figure 3: Biopsychosocial evaluation in patients with NCTS pre-post psychological intervention (10 minutes). The colored
circles indicate the level of each psychosocial scale: a high level is marked in red, a low level in yellow, while the green color
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Results

Figure 3 shows the iTF pre-post diaphragmatic breathing, its
concentration of IL-6, and its level of psychological distress. The re-
sults allow visualizing increases of peripheral temperature in the
hands and decreases of temperature in the forehead of patients 1,2
and 3 whose level of IL-6 is considered low [8]. While patient 4 with
a high IL-6 level did not manage to modify its temperature.

Discussion

The level of concentration of IL-6 influences the ability to re-
lax (increase in temperature in hands and nose) [8,9]. The clinical
cases presented correspond to patients with non communicable
chronic diseases with the purpose of incorporating biomarkers to
the psychological evaluation whose purpose is the study of bio psy-
chosocial mechanisms that influence the development and clinical
management of the disease. Sympathetic activity increases during
negative affective states, such as those explored in the bio psycho-
social profile of patients with NCCD. This activity can be monitored
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during the psychological session: if the patient manages to modify
his peripheral temperature, he/she has greater psychological re-
sources to face his/her NCCD. If they cannot increase their periph-
eral temperature, it is necessary to explore the level of inflamma-
tion to channel it with the attending physician.
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