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A B S T R A C T

The continuing development and manufacture of infrared devices, together with improvements in thermal body
mapping techniques have simplified surface skin thermography which is being used more extensively than ever
before. Normative thermography data, however, remains incomplete. A normative blood redistribution range of
skin temperatures was established for use as a reference for laboratory infrared thermography (IT), thermal body
mapping, and mass fever screenings. 500 healthy volunteers participated in this prospective study. To determine
the maximum range of the skin temperature changes due to the posture-related physiological blood redis-
tribution, the volunteers were asked to keep one extremity up and another extremity down whilst lying, sitting,
and standing. We obtained 6000 hand and 400 foot temperature readings. The normal temperature was
29.1 ± 0.6 °C for the middle fingers and 27.8 ± 0.7 °C for the toes. The physiological temperature change
during body position changes ranged from 4 to 6 °C (fingers: 27–31 °C; toes: 26–32 °C). At normal room tem-
perature, the surface skin temperature may vary within this range due to blood redistribution. These changes
reflect the individual variability of vasomotor activity. This physiological range of temperatures should be taken
into account during IT and other thermography-involved investigations.

1. Introduction

The continuing development and manufacture of infrared devices,
together with improvements in thermal body mapping techniques have
simplified surface skin thermography which is being used more ex-
tensively than ever before. Among numerous medical applications, the
current usage of medical infrared thermography (IT) includes screening
febrile passengers in airports, detection of patients with inflammatory
processes, mammary gland tumor screening, diagnosis of sinusitis, and
for preliminary diagnostics of skin tumors, disorders, and lesions
(Godoy et al., 2017; Oya et al., 2016; Fink and Haenssle, 2016;
Gurjarpadhye et al., 2015; Nishiura and Kamiya, 2011; McBride et al.,
2010; Sun et al., 2014; Kalaiarasi et al., 2018). If the current general
health care trend continues, surface skin thermography screening will
be used more widely and more frequently in busy settings such as

emergency rooms or as a component of early warning surveillance
systems in epidemic situations (Ataş Berksoy et al., 2018; Chang et al.,
2018; Ko et al., 2018). For practitioners, thermography-based blood
flow imaging is a means for the non-contact monitoring of the blood
supply in cases of nervous peripheral lesions, diabetes, and peripheral
vascular diseases.

In addition to investigative and clinical IT, thermal body mapping
provides information which can be used as a supplementary indicator
for both the diagnosis and monitoring of disease and for assessing the
effects of global warming. Human skin temperature mapping techni-
ques have been advancing since the 1980s (Griffiths and Ahmed, 1987;
Astrahan, 1989). Currently, they are widely used in clinical practice as
well as for screening healthy subjects (Liu et al., 2018; Kleesz et al.,
2012; Filingeri et al., 2014). Finally, MRI-based thermography has be-
come an additional established clinical tool (Wlodarczyk et al., 1999;
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Rieke and Butts Pauly, 2008). Finally, the ongoing process of climate
change has significantly increased interest in thermoregulation and
surface skin temperature issues among physicians and physiologists.
Normative thermography data, however, remains incomplete.

A precise knowledge of normative surface skin temperature data is
paramount for diagnostic investigations. For MRI, in particular, mea-
surements give a temperature change relative to a baseline condition
and reducing temperature measurement artifacts is highly desirable.
The normative database, however, should not be a set of fixed numbers
for various body regions as usually presented in the literature. Several
studies performed in the 1940s and 50 s helped to differentiate between
normative skin temperature changes due to blood redistribution and
pathological changes resulting from inflammation or hyperthyroidism
(Stewart and Evans, 1940; Cooke et al., 1953). In the following decades,
similar studies were repeated from time to time but their results did not
find their place in general IT guidelines (Thermography guidelines,
2002; American Academy of Thermology, 2015, 2016).

Due to individual variation the first necessary step in any IT in-
vestigation is to establish a personal profile of the normative range of
surface skin temperature changes for any given person. This scale may
provide an IT practitioner with an understanding of what is normal and
what is abnormal for a given patient. It has been demonstrated that the
sympathetic skin response and the vasomotor reflex vary in different
cases (Park et al., 1994). The response and the reflex by themselves are
not pathological, but physiological phenomena. The blood redistribu-
tion in the skin is a normal process that changes the surface skin tem-
perature.

We hypothesize that the currently generally accepted presentation
of normal peripheral temperatures as fixed numbers, with or without
standard deviation, provides an incomplete set of reference tempera-
tures and, therefore, should be accompanied by a normative range of
skin temperature changes. The aim of the current study was to establish
this normative range of skin temperature changes due to normal blood
redistribution that can be used as a reference during laboratory IT in-
vestigations, thermal body mappings, and mass skin temperature
screening.

2. Methods and subjects

The research was designed as a prospective international multi-
center study and took place from September 2016 to May 2018. The
study was approved by the Institutional Review Boards (USA – AMIIE,
Israel – AMHSI) as both non-invasive and non-interventional.

2.1. Participants

For establishing the truly normative database, we recruited young,
healthy volunteers of both sexes (age 18–30, mean age 24 ± 3.3,
n=500, Males 238, Females 262). To keep the margin of error below
5%, we initially planned the sample size of 400 (the margin of error
4.9% with a confidence level of 95%) that is suitable for large popu-
lation screenings. However, while we encountered numerous variations
and peculiarities of the skin temperature during the tests that are as-
sessed below in the Results, the decision was made to expand the
sample size to 500 participants. All participants gave their written in-
formed consent. Volunteers with known and documented disorders and
conditions that can alter cutaneous blood supply and circulation, such
as diabetes mellitus, hypertension, use of beta-blockers, Raynaud's
syndrome, Rett syndrome, etc. were excluded from the study. We also
excluded smokers, persons who worked with vibrating instruments
(who may be suffering from hand-arm vibration syndrome) (Youakim,
2010), and piano players (Mohamed et al., 2011) because the hands
were our main object of investigation. The hands remain the primary
area of interest for thermography since IT was introduced in the 1970s
(Buchwald et al., 1973; Krasemann, 1973). The rationale of choosing
these target areas for the current study is based on the fact that apart

from studying peripheral vascular diseases the hands are widely used
for the assessment of the relationship between skin blood flow and skin
temperature dynamics in general (Scolnik et al., 2016; Sagaidachnyi
et al., 2017; Tse et al., 2016). We included volunteers with a BMI of
18–29 (normal mass and mass over) to the study, and the volunteers
with a BMI of less than 18 or more than 30 were excluded. The rationale
for this exclusion was based on the fact that the amount of fatty tissue
and obesity, in general, can significantly alter the surface skin tem-
perature (Savastano et al., 2009; Bertsch et al., 1998; Ang et al., 2017).

2.2. Study design and protocol

The study consisted of two stages. During Stage 1, the normative
temperature of the areas of interest (tips of the middle fingers of both
hands and the first toes of both feet) was to be established for sitting
participants, with their hands on a table and feet on the floor. We
randomly selected 100 volunteers (20% of the cohort) for Stage 1 in-
vestigations. The effect of clothing was also assessed during this stage.
The readings taken from participants dressed in long pants and short
sleeve T-shirts (n= 50) were compared with the readings taken from
participants dressed in long pants and long sleeve shirts (n= 50). All
the readings were taken between 8:00 and 10:00 A.M.

During Stage 2, we planned to establish the normative database for
the skin temperature changes due to blood redistribution and to cal-
culate the correction factors (coefficients) for different body postures
(standing, sitting, reclining). The second objective was to determine the
time needed for complete blood redistribution when the body position
was changed. For this purpose, the temperature readings were mon-
itored after the body position was changed until the moment when the
reading remained constant (± 0.1 °C) for the following 15 s. To de-
termine the maximum range of the surface skin temperature changes
due to normal blood redistribution, the volunteers were asked to recline
with one arm up and another arm down. (Fig. 1A). In such a position,
the tip of the middle finger of the upper arm was the highest part of the
body and the tip of the middle finger of the lower arm was its lowest
part. This is an ideal position for the normal blood redistribution in-
vestigation. If reclining is not possible (mass fever IT screening, airport
passenger screening, etc.) a person may be screened whilst standing
(Fig. 1B) or sitting (Fig. 1C) and all our 500 participants were tested in
all three body positions. Our last aim was to check any temperature
differences between hands and feet (whichever are chosen as the areas
of interest). For this purpose, the volunteers were asked to recline with
one leg up and another leg down. (Fig. 1D). The tip of the first toe was
chosen as the area on which the camera would focus. If it was hard for a
participant to keep one leg raised for several minutes, an assistant held
the heel and supported the leg. It did not alter the temperature reading
from the toe. All the participants were dressed in shorts during the foot
testing.

The main part of the study was performed on all 500 volunteers and
temperature readings were taken in the above mentioned positions.
Two sets of readings were obtained from each volunteer (right arm up –
left arm down; left arm up – right arm down) and 3000 readings were
obtained from the hands. To reduce the effect of measurement error, all
the tests were performed twice (total hand temperature 6000 readings)
and the test-retest reliability coefficients were calculated. The foot
temperature changes were measured for 100 randomly selected parti-
cipants (200 toe readings× 2=400 readings). The research was per-
formed in different locations and the temperature measurements were
taken either by the ThermoVision SC6000 Science-grade infrared
camera (sensitivity 0.05 °C) (FLIR Systems, Inc., Wilsonville, OR, USA)
or by 1024×768 resolution T1030sc, FLIR R&D/Science IR camera
(sensitivity 0.02 °C) (FLIR Systems, Inc., USA).

2.3. Technicalities

The IT readings were performed adhering strictly to the IT
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guidelines for neuromusculoskeletal disorders published in 2015 by the
American Academy of Thermology (2015). Following these guidelines,
emissivity was set to 0.98 (human skin) and the temperature range was
set to cover temperatures within the range of human emissions
(20–45 °C). Infrared studies were performed in the imaging room with
an air conditioning system set at 25 °C (no direct airflow towards a
participant) and relative humidity was maintained at 60% (± 5%) (Yk-
302, 12 V Microcomputer Digital Temperature Humidity Controller;
You Kong, China). Thermal drift caused by the internal heating of
equipment during normal operation was avoided by switching off the IT
camera for 10min after each 20min of operation. Maintenance of de-
tector uniformity and correction was performed via calibration. The
distance between the camera and the object of focus (the tip of a middle
finger from the palmar side, the tip of the big toe) was preset for 50 cm
and this distance was maintained at all times. The quantitative differ-
ential temperature analysis was performed with a precision of± 0.1 °C.
To speed up the study process, a second room with an air temperature
of 25 °C and relative humidity of 60% was used for the volunteers and
they were equilibrated in it for 15–20min prior to imaging. To maintain
a strict 25 °C in the imaging room, the air conditioning system was
preset to 23 or 24 °C because the room temperature was elevated in the
presence of people.

2.4. Analysis

In addition to analysis of temperature readings taken during the
above mentioned five positions, the correlation analysis was performed
with sex. While both age and BMI were used as selection criteria, they
were not included in further analyses. Therefore, the following 11
variables (V) were analyzed:

V1 - normative finger temperature, hands on a table (100 partici-
pants, 200 readings),
V2 – reclining, right arm up – left arm down (500 participants, 1000
readings),
V3 – reclining, left arm up – right arm down (500 participants, 1000
readings),
V4 – sitting, right arm up – left arm down (500 participants, 1000
readings),
V5 – sitting, left arm up – right arm down (500 participants, 1000
readings),
V6 – standing, right arm up – left arm down (500 participants, 1000
readings),
V7 – standing, left arm up – right arm down (500 participants, 1000
readings),
V8 - reclining, right leg up – left leg down (100 participants, 200
readings),
V9 – reclining, left leg up – right leg down (100 participants, 200
readings),
V10 - time needed for complete blood redistribution (6000 and 400
readings),
V11 – sex (500 participants).

A within-group repeated measures experimental statistical analysis
was used to test the variables. Normal probability plots and basic de-
scriptive statistics (mean, standard deviation (SD), min, and max) were
calculated for every variable except for sex. The data obtained from the
left extremity and from the right extremity were compared. A non-
parametric Mann–Whitney U-test was used to analyze those variables
that were measured more than once (V2 – V9) except for V10. For V10,
while decimal statistics is not applied to minutes and seconds, SPSS
TIME.HMS function was used (SPSS, Chicago, IL, 2007). For V11, the
Pearson χ2 criterion using 95% confidence interval was applied for
assessing correlations of the readings with sex. The level of significance
for all analyses was set at p < 0.05.

3. Results

3.1. Stage 1 findings

The normative temperature of the tips of the middle fingers from the
palmar side of both hands for a person sitting with hands on a table,
was 29.1 ± 0.6 °C with an individual lateral difference of ˂0.6 °C at the
environmental temperature of 25.4 ± 0.4 °C. Differences in clothing
(short sleeve/long sleeve) did not significantly alter the readings from
the tips of the middle fingers (p= 0.7). For the toes, this temperature
was 27.8 ± 0.7 °C for the same body position, with feet on the floor.
No strong correlation with sex was detected (r= 0.38).

3.2. Stage 2 findings

The time needed for complete blood redistribution in the reclining
position was 2min 15 s ± 45 s but the range was relatively wide: from
1min 05 s to 4min 25 s. Thus the average rate of temperature change
was 0.01 – 0.02 °C/s. No correlation with sex was detected for this
variable (r= 0.31). The reclining position was chosen as the main one
for a statistical comparison with the temperature readings for the sitting
and the standing positions. In all these three positions, the readings for
the upper arm were almost identical (p= 0.88 reclining vs. standing,

Fig. 1. a. The main test position to assess surface skin temperature changes due
to normal blood redistribution. The temperature readings should be taken from
the tips of the middle fingers of both hands. b. If reclining is not possible during
IT screening, an investigated person may remain standing or c. sitting. d. The
skin temperature readings can be taken from the feet if the latter are taken as
areas of interest. For this purpose, a person should recline with one leg up and
another leg down. The tip of the first toe is taken as the area of the camera
focus.

P. Shilco et al. Journal of Thermal Biology 80 (2019) 82–88

84



p=0.95 reclining vs. sitting). For the lower arm, the average tem-
perature of a sitting volunteer was 2% less than in the reclining position
(30.5 ± 0.8 °C vs. 31.1 ± 1 °C), and the average temperature of a
standing volunteer was 3% less than in the reclining position
(30.3 ± 1 °C vs. 31.1 ± 1 °C). Therefore, the correction factors (coef-
ficients) for different body postures were calculated as 1.02 for a sitting
person and 1.03 for a standing person. For foot testing, the average
temperature of the upper toe was 7% lower than the average tem-
perature of the upper middle finger (25.4 ± 1 °C vs. 27.3 ± 1 °C) and
the temperature of the lower toe was 2.5% higher than the temperature
of the lower middle finger (31.8 ± 1 °C vs. 31 ± 1 °C, p=0.72). No
correlation with sex was detected for this variable (r= 0.26).

The skin temperature results for hands and feet are summarized in
Table 1. The time needed for complete blood redistribution after the
body position changed is presented in Table 2. No significant lateral
differences were detected (hands left/right: p= 0.73; legs left/right:
p= 0.48). The test-retest agreement was 0.82. The main findings are
summarized in Fig. 2.

3.3. Unusual physiological findings

Further analysis of the data obtained from the investigated cohort
revealed certain unusual findings in some of the participants. In 4.6% of
all participants (n= 23), the temperature of the upper and the lower
hands remained the same during the test taking. The temperature of the
upper hand was higher than the temperature of the lower hand in 1.8%
of cases (n= 9). In 3.2% of cases, the difference between the upper and
the lower hand temperatures exceeded 6 °C (n=16). In one case the
difference was 8 °C (25.6 °C – the upper hand, 33.3 °C – the lower hand).
Some of the subjects screened had a larger difference between readings
in the standing position than in the reclining position (n= 85, 17%).
Redistribution correction physiological maneuver (baroreceptor re-
flexes? nonthermoregulatory reflexes?) was observed in 7.2% (n=36).
In a reclining position, during the initial one or two minutes of the test,
the difference between the upper and the lower readings increased, but
during the subsequent one or two minutes, the difference became
smaller until it stabilized. While the lateral difference between hand
skin temperatures rarely exceeded 0.6 °C,when the hands were in the

same position on a table, in the hand up/hand down position this dif-
ference could exceed 1 °C. The test with the left arm up and the test
with the right arm up may indicate significantly different temperatures
at the tips of the middle fingers in 18.4% (n= 92). The temperature
readings during retesting of the same person differed from initial
readings by more than 1 °C in 12.8% of all participants (n=64).

4. Discussion

Our main finding is that the surface skin temperature may vary
within a range of approximately 4–5 °C (from 26–27 °C to 31–32 °C in
extremities) due only to physiological blood redistribution in the body.

Table 1
The changes of the surface skin temperature for hands and feet in °C due to physiological blood redistribution. P values are given for Upper extremity reading / Lower
extremity reading.

Variables Average Up/Down Max Up/Down Min Up/Down P vs. V1 P vs. V2(V3)

V1 29.1 ± 0.6 31 27.8 –
V2 27.1 ± 1/31.1 ± 0.9 29.9/33.3 25.3/26.5 0.03/0.02 –
V3 27.1 ± 1.1/31.1 ± 1 29.8/33.3 25.2/26.8 0.03/0.02 –
V4 27.1 ± 1/30.6 ± 0.8 29.6/33 25/26.9 – 0.98/0.92
V5 27 ± 1.2/30.5 ± 0.8 29.5/33 25.1/27 – 0.96/0.92
V6 27 ± 0.8/30.3 ± 0.9 29.4/32.8 25.6/27 – 0.9/0.88
V7 27.1 ± 1/30.3 ± 1 29.5/32.9 25.7/27.2 – 0.9/0.87
V8 26.5 ± 1/31.7 ± 1 28.3/33.8 25.6/28.4 – –
V9 26.4 ± 1/31.7 ± 1.1 28.4/34.1 25.4/28.6 – –

Abbreviations: V1 - normative finger temperature, hands on a table, V2 – reclining, right arm up – left arm down, V3 – reclining, left arm up – right arm down, V4 –
sitting, right arm up – left arm down, V5 – sitting, left arm up – right arm down, V6 – standing, right arm up – left arm down, V7 – standing, left arm up – right arm
down, V8 – reclining, right leg up – left leg down, V9 – reclining, left leg up – right leg down.

Table 2
Time needed for complete blood redistribution after the changes in the body
position.

Position/area average time± SD min/max time
range

P against position
I

I. reclining, hands 2′15″ ± 45″ 1′5″ – 4′25″ –
II. sitting, hands 2′15″ ± 35″ 1′15″ – 3′15″ 0.97
III. standing, hands 2′02″ ± 35″ 1′15″ – 2′45″ 0.88
IV. reclining, feet 3′10″ ± 1′05″ 1′45″ – 4′30″ 0.32

Fig. 2. A. The time/temperature relations during complete blood redistribution
in reclining persons (UP – the upper hand, TABLE – hands are on the table,
DOWN – the lower hand). X-axis – time, twelve 15-sec periods (3 min); y-axis -
surface skin temperature, °C. B. The time/temperature relations during com-
plete blood redistribution in standing persons. While the readings from the
upper hand are almost similar to the readings of the reclining person, the
readings from the lower hand show lesser changes.
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While a physiological phenomenon, this range of temperatures is spe-
cific for each person and should be assessed on an individual basis.

Human thermoregulation and cutaneous blood flow are well-re-
searched topics. Thermoregulatory reflexes, however, are usually tested
by some external stimulation methods that include body heating, local
application of heat or cold (cold provocation test), blood pressure oc-
clusion, and pharmacological stimuli (acetylcholine, sodium ni-
troprusside) (Park et al., 1994; Scolnik et al., 2016; Dupuis, 1987;
Norrbrand et al., 2017; Cherniack et al., 2003). In addition to various
pathological influences, there are three internal physiological conditions
that may change the surface skin temperature, namely, normal blood
redistribution due to body posture changes, temporary physiological
changes within endogenous metabolism processes, and emotional si-
tuations. It has been proven for the latter that emotionally important
situations may lead to skin vasodilatation/vasoconstriction and there-
fore may change the surface skin temperature (the pale – blushing si-
tuations) (Kret, 2015; Graef et al., 2017). In the current study, we
concentrated on a normative range of skin temperature changes due to
normal blood redistribution.

By choosing young healthy BMI-good nonsmokers as a cohort of
“ideal” volunteers, we aimed to establish a normative range of surface
skin temperature changes due to physiological blood redistribution.
This range, which we call the Blood Redistribution Temperature scale
(the BRT-scale), shows surface skin temperature more realistically than
the fixed temperature readings for various parts of the body even if they
were presented with standard deviations. We suggest that any set of
reference temperatures for skin locations should be accompanied with
the reference BRT-scale. We presume that most of the temperature
changes within this scale are physiological, and temperature variations
outside this scale may be regarded as pathological. It is possible that
hypovascular skin tumors or avascular or hypovascular breast tumors
may present temperatures within the BRT-scale range (González, 2007;
Herman and Cetingul, 2011; Buzug et al., 2006) but such readings will
remain a localized phenomenon while the temperature change because
of fever is a generalized phenomenon. We suggest that those temporary
skin temperature changes of endogenous metabolism origin, if they
remain within physiological limits, might still be within the BRT-scale
range because vasodilatation/vasoconstriction mechanisms are in-
volved in such processes as well. Numerous studies indicate that me-
tabolism-related physiological temperature changes rarely exceed
1.5 °C (Pastukhov and Ekimova, 2011; Whittle, 2012; Maslov et al.,
2014; Celi et al., 2015; Montanari et al., 2017). The same is true for
circadian rhythms in body temperature (Honma, 2013; Kiehn et al.,
2017; Riede et al., 2017).

Assessing the results of Stage 1, we confirm previous reports in-
dicating that the normative surface skin temperature of the palmar side
of the hand is within the 28–30 °C range (Scolnik et al., 2016; Dupuis,
1987; Norrbrand et al., 2017; Symons et al., 2015). The recent study of
Fernandes Ade et al. (2016), however, indicates a “hands anterior view”
temperature of 32 °C, but the readings were taken from the middle of
the palm. It has been shown that within the hand, the tip of a finger, the
fingernail bed, and the middle of the palm provide different readings
(Norrbrand et al., 2017; Sagaidachnyi et al., 2017; Leijon-Sundqvist
et al., 2017). It was reported that the vasomotor innervation of the skin
and cutaneous vasoconstriction/vasodilatation activity vary from in-
dividual to individual (Scolnik et al., 2016; Dupuis, 1987; Norrbrand
et al., 2017; Cherniack et al., 2003; Park et al., 1994) and our results
support this statement.

Discussing Stage 2 findings, we believe that the subjects can be
tested in a sitting or standing position if normative clinical testing is
impossible to perform. In such cases, the above-mentioned coefficients
could be applied. For example, if a reading taken from the lower hand
of a standing person was 33 °C, the real upper end of the BRT-scale for
him/her will be 33×1.03=34 °C. Another finding from Stage 2 re-
vealed that the BRT test performed on legs provided a somewhat wider
range of temperatures. However, while it is harder to perform such a

test during mass IT screening, it may serve as an additional tool when
pathological conditions are assessed in a hospital setting.

The BRT-scale for the extremities may be presented in the following
way:

← ° ← → − °

→

C CPathological hypothermia 26–27 normal BRT 31 32

pathological hyperthermia

This scale was calculated for an environmental temperature of 25 °C
and 60–65% relative humidity and correction coefficients must be ap-
plied for different environmental conditions. The aim of our upcoming
research will be a calculation of such coefficients. For the facial and
trunk temperatures, the lowest and the highest marks of the scale will
be different but we believe that the range itself will remain 4 °C or less if
no external factors are involved.

The results of the seven reported physiological anomalies (Results,
3.3) are not statistically significant. Within the whole cohort of 500
participants that provided 6000 readings, the reported extremes mostly
balanced each other out leaving the average numbers unchanged. Yet,
the existence of the anomalies is important. We wish to stress the fact
that the BRT-scale is specific for each person. Although we report the
normative data we obtained, we need to keep in mind that about a third
of the participants had the above mentioned physiological vasodilata-
tion/vasoconstriction anomalies. Furthermore, while the test-retest
agreement of 0.82 can be considered acceptable, it still leaves an 18%
intra-personal difference in the readings. Therefore, an individual ap-
proach is paramount for any skin thermography investigation even
during mass IT fever screening procedures.

The accuracy of IT as a screening tool for febrile passengers in air-
ports and for breast cancer screening was recently questioned by several
authors (de Jesus Guirro et al., 2017; Fitzgerald and Berentson-Shaw,
2012; Shterenshis, 2017). We consider IT in itself as an effective diag-
nostic tool but the protocols have not yet been perfected. The im-
plementation of the BRT-scale concept in the IT investigations may help
to avoid false-positive results during mass fever screenings. As for
thermal body mapping, the BRT-scale for a given patient should be
established before the procedure started and the obtained results should
be assessed against it. Laboratory blood test reports usually indicate the
precise reading for an investigated element of the blood followed by a
normative range in parenthesis (for example: glucose 106mg/dl
[70–110]). We believe that the thermography should follow the same
pattern and its reports should indicate the observed reading and the
BRT-scale for a given investigated patient.

4.1. Limitations

While modern IT devices are usually standardized, some differences
in readings may still occur when various skin temperature sensors are
used. The data in this study were obtained from “ideal” young healthy
volunteers; children, the elderly and people with disease may have
different readings. Different environmental temperatures and relative
humidity may alter the results. During IT screenings at airports and
other crowded places, the face temperature is usually the object of in-
terest. Additional studies are needed to adjust the BRT-scale to the face
because pale – blushing variations, while also of vasoconstriction/va-
sodilatation matter, may have different physiological pattern.

The BRT-scale cannot be applied to the orbital area, the external ear
canal, the genital area, and the axillary area because the temperature of
these areas is close to the core temperature.

5. Conclusion

At a room temperature of 25 °C, the surface skin temperature may
vary within a range of approximately 4–5 °C due only to physiological
blood redistribution in the body. The Blood Redistribution Temperature
scale is specific for each individual due to the individual variability of
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vasomotor activity. This physiological range of normal skin tempera-
tures should be taken into account during any IT investigation.
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