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This experiment focused on the question whether clothes
used by human subjects may influence their comfort in a
measurable way.

It is already well known that clothes may impact humans,
e.g. from an air permeability point of view [1–3]. Moreover,
people’s psychological comfort may change after change of
garment, e.g. from a tracksuit for an evening dress some
may change their comfort. There are many people who
after coming back from work wear so-called ‘home clothes’.
Wearing them gives a feeling of relief, and they may help in
‘regeneration’ after work. Is it possible to measure such
feelings? The aspects mentioned above refer to physiology
and psychology of organisms in textiles.

From the literature review carried out for this research,
it should be pointed out that the analysis of garments’ com-
fort generally concerns the physiological comfort, and very
rarely concerns all aspects of all kinds of comfort. This is
probably connected to the lack of interdisciplinary scien-
tific research on esthetical, psychological, thermal and
physiological (thermophysiological) comfort. Answering
both questions about what constitutes comfort in general

as well as the feelings connected with usage of textiles is
complex and difficult. The simplest way of analyzing the
matter of consumers’ behavior is to judge garments’ pref-
erences, and carry out marketing analysis which focuses on
receiving straight responses from consumers of the product
[4], e.g. does this product fulfill your expectations? A few
simple questions like that may not reveal the complexity of
the issue concerning fulfilling all the functions by the prod-
uct with providing a satisfaction to the user, which can be
understood as a thermophysiological wear comfort, skin
sensorial wear comfort, psychological wear comfort con-
nected closely with esthetical comfort, and maybe even
social and finally ergonomic wear comfort.1

A certain way of comfort estimation was created to
broaden the analyzed issues. It takes into consideration the
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analysis of the preferences and the skin sensorial wear
comfort (smoothness of the textile material, fabric sensa-
tion in different environmental conditions), as well as electro-
static abilities of textiles surfaces, measuring the physiological
parameters of the user. The most often analyzed parameters
are: the temperature and humidity of the microclimate
between the users’ skin and the garment they wear; the
frequency of muscle contraction while both resting and
during physical effort; the basic physiological life parame-
ters of textile users like heart beat (HB), blood pressure
(BP) and rectal temperature [5, 6]. This kind of research
develops and helps better understand the issue of comfort
pertaining to different kinds of garments.

Let us analyze a sportswear as an example. The wear
comfort of sportswear is an important quality criterion. It
affects not only the well-being of the wearers, but also their
efficiency and performance. If an active sportsperson wears
sports clothes with poor air permeability and breathability,
rectal temperature and HB may increase much more rapidly
than while wearing breathable sportswear [7, 8]. As a conse-
quence, the wearers of the breathable clothing outperform
other athletes because they can withstand high activity lev-
els for a longer period of time.

Another approach to textiles’ comfort was proposed by
American scientists [9]. They proposed to judge what exter-
nal conditions allow easier acceptance of chosen textiles.
The research focused on the influence of skin friction by tex-
tiles on the total feeling of comfort. It was proven that when
the skin wetness and, consequently, the pressure of textiles
on skin rose, the subject considered those textiles less pleas-
ant and rougher. This decreased the total acceptance for the
textile. These feelings against the skin were not noted in
normal conditions. It was concluded that the higher skin
wetness increased the skin friction on textiles and the feel-
ing of roughness. As a result, lack of acceptance for the
tested textiles increased.

The area where textiles come in contact with the skin as
well as the perception and textiles’ preferences in different
external conditions were studied by researchers in Japan
[10] and Hong Kong [11]. The research concerned exposure
of a person to cold [10]. The recent studies showed that the
subject exposed to cold dressed faster with thicker clothing
in the morning than in the evening. Next, they endeavored
to answer the question what kind of textile is chosen by vol-
unteers – thin or thick –when they feel cold. It was proven
that with exposure to the same temperature, volunteers
chose thick garments in the morning and thin in the evening.
The researchers pursued their investigation and came to the
conclusion that when the temperature of the environment
decreased from 33 °C to 25 °C, the volunteers chose a soft
piece of cloth instead of a rough one. This was explained as
the behavioral thermoregulation of the organism. The touch
of a softer piece of cloth evokes the feeling of warmth.

A similar research trend was presented by other authors
[11]. They analyzed the relationship among human physio-

logical and psychological thermal and moisture responses
in tight-fitting aerobic wear. Results showed that both
physiological and psychological responses were signifi-
cantly influenced by the period of contact with the gar-
ments, the garments themselves, the body location and
some of their interactions. A multiple regression was used
to investigate the connections between the skin microcli-
mate temperature and the humidity (the physiological
reaction) and the sensation of changes of the temperature,
the humidity and the overall comfort by the users (psycho-
logical reaction). The authors tried to estimate which of
the above-mentioned parameters influence overall com-
fort. The results showed that overall comfort depends
mostly on the perception of differences in the temperature.
The subjective perception of clothing comfort can be pre-
dicted on the basis of human physiological and psychologi-
cal responses in relation to the temperature and the
humidity. These authors continued their studies in the field
of psychological comfort. The objective of their study was
to investigate the predictability of clothing sensory comfort
from psychological perceptions by using a feed-forward
back-propagation network in an artificial neural network
system [12]. In order to achieve the objective, a series of
wear trials was conducted in which 10 sensory perceptions
(clammy, clingy, damp, sticky, heavy, prickly, scratchy, fit,
breathable, and thermal) and overall clothing comfort
(comfort) were rated by 22 professional athletes in control-
led laboratory conditions. They were asked to wear four
different garments in each trial and rate the sensations
above during a 90-minute exercising period. The scores
were input into five different feed-forward back-propaga-
tion neural network models, consisting of six different
numbers of hidden and output transfer neurons. Results
showed a good correlation between predicted and actual
comfort ratings, with a significance of p < 0.001. These
findings develop strongly investigation concerning predic-
tion of the psychological comfort and perception of textile
users which may be especially helpful in sport, protection
of humans in extreme conditions, like fire protection.
However, that approach shows only a single part of the
complex matter which is comfort. The essence of textile
garments’ perception and the possibilities of gaining the
information about it were also studied with a different
approach [13]. These researches were directed on the anal-
ysis of the reaction on two sets of garments: the first – a
shirt with short sleeves and trousers with short legs, and
the second – a shirt with long sleeves and trousers with long
legs. The influence of these sets of garments on the metabo-
lism, thermoregulation, and subjective feelings of users was
studied. The expenditure of energy was higher when using
the first set of garments in the conditions of 19 °C. Despite
this low temperature, male volunteers still felt comfortable,
whereas some female volunteers expressed their discom-
fort and their HB was unstable when using the first set of
garments. The analysis of the experimental results showed
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that not only the subjective feeling of textiles in certain
external conditions played an important role, but also,
according to researchers, the reaction of the organism on
adaptation to external conditions. External conditions
determined the perception of textiles by the volunteers,
meaning that the fact of real cooling down of the organism
was not always consistent with the feeling of cold. The dif-
ference between the real energy expenditure, in the case of
the first set of garments, in cool external conditions and
the sensation of those conditions was observed. Other
authors [14] have confirmed that the sensitivity of the
human body to the perception of cold varies over sections
of the body. The wear trials conducted for their research
demonstrated that different locations on the body respond
differently to cold stimuli. Another example of this
approach is the research [15] that focused on the response
of human skin to fabric. These responses included ecyema-
tous dermatitis, percutaneous absorption of chemicals,
hydration, water evaporation, changes in bacterial flora of
the skin, blood flow, and neural responses.

Other studies have been concerned with elaborating a
model showing that the discomfort of the fibers/fabrics can
be predicted from a combination of ‘tactile’ and ‘func-
tional’ characteristics on the basis of ‘appropriateness scal-
ing’ [16]. Results revealed that the thermal properties of
the textile material and the ‘abrasiveness’ as authors claim
are the most important factors contributing to textile
users’(dis)comfort. Other meaningful factors are: fit, tactile
and appearance factors, protection and durability. Authors
tried to better understand consumer attitudes and stereo-
types about fibers, fabrics, and garments in order to help
design ‘more suitable’ uniforms and other types of gar-
ments in the future. Such a detailed analysis showed a sin-
gle aspect of comfort in garments, namely a psychological
comfort connected with satisfaction of textile users.

The presented literature review shows only certain pos-
sibilities of carrying out the research and possibilities which
are seen by scientists in the area of comfort connected with
textiles. It was noticed that the fact that an organism reacts
to textile garments, e.g. by intensified HB, does not always
go with a change of feelings and energy lost in the volun-
teer. The declaration of the volunteers who use the textiles
does not always correspond with a real reaction of the organ-
isms. How can this divergence be explained? The unilateral
scientific approach, e.g. only an analysis of the feelings, or
perception, without considering the changes in physiological
parameters will not guarantee success and will not help to
better understand the influence of textiles on humans.
Moreover, it may lead to faulty conclusions. It is believed
that the method able to link both factors would allow for
analyzing the interactions between the perception and
physical and physiological phenomena, which occur as a
result of the contact between humans and textiles. The
methodology proposed by authors may give the answer to
the question why certain types of textile seem to be more

appropriate for a person (due to comfort, the satisfaction).
The information possessed by the quoted scientists reveals
only certain attitudes matter to the comfort in textiles. So
far, there is no instrument that can reveal the influence of
textiles on both human physiological and psychological
comfort as well as skin sensorial comfort and ergonomic
wear comfort. None of the quoted authors fully studied
all types of human comfort in textiles. There is no univer-
sal tool, methodology revealing the influence of textiles on
humans.

As the majority of human activities aims at improving
the existence of human beings, it is necessary to identify
the needs of a contemporary textile user and analyze the
relations between the textile user and textile products, the
experienced feelings while using them, as well as physical
and physiological phenomena arising from the closeness of
textiles. That is why an innovative approach involving an
unconventional method has been proposed to investigate
the effects of textiles exerted on their users. This unconven-
tional method, known as corona discharge photography,
registers the phenomena created as the effect of recombi-
nation of electrons in the air and sweat secreted from the
human body whose part is placed within a high voltage and
high frequency electrical field in order to observe this
recombination. Electrons that come from a live matter may
reflect the state of the matter [17, 18]. The occurrence of
the phenomenon – a discharge around body parts – has
been well known for over two centuries, but it was ren-
dered famous only in the 1950s by Kirlian’s photography,
owing to the studies carried out in the Soviet Union by
Semyon Dawidowicz Kirlian (1900–1980). Then, together
with his wife, Valentine, he carried out studies on electrical
discharges, and in 1949 he obtained a patent for the device
able to register electrical discharge photography also called
‘corona discharge photography’. The results of their research
and observations were published in a Soviet scientific journal
[19], where they described the method developed to register
the phenomenon of non-electric transformations of living
and non-living objects into electrical transformation.

According to the most up-to-date knowledge, the area
of capturing the image of the discharge is now being devel-
oped and computerized.

Currently corona discharge photography, also known
as bioelectrophotography, is described as a method used
to reveal and record corona discharges created around an
object, e.g. human fingertips, in two forms – photography
and film. An image can be induced when a strong electri-
cal field of high voltage (10 kV) and high frequency
(1024 Hz) is produced. A digital camera placed within the
area of corona discharges records this phenomenon. A
corona discharge is an electrical discharge observed in
gases, which occurs on the surface of charged conductors.
An electrical impulse transmitted to the plate after placing
an object on it, stimulates the response of the object, called
inter alia, by the movement of charge carriers. Their move-
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ment is constantly accelerated in the conditions of a stable
ionization process evoked only by charging a high fre-
quency current [20, 21].

The occurrence of ionization collisions creates an elec-
tron avalanche. The ionization (electron dissociation from
atom) in the electrical field results from the collision of
neutral atoms (or those previously excited) with free elec-
trons accelerated by the field forces [22]. A free electron
re-association is followed by a visible glow. This phenome-
non is recorded around the fingertip (Figure 1).

An object is placed on the optic plate (1), the voltage
generator is on (4), while the generated current parame-
ters are 10 kV and 1024 Hz. In the induced electrical field,
charge carriers (free electrons and positive or negative
ions) (3) present in the air surrounding the surface of optic
plate (2) and the object (1) collide with other charge carri-
ers interacting with one another (they attract themselves
and mutually neutralize the excess of different charges) [6].

Numerous recent studies, involving corona discharges,
have provided evidence that discharges generated around
non-living objects, e.g. coins or stones, do not change their
form or shape over time. Corona discharges generated
around different liquids [23, 24] as well as around living
organisms are characterized by variations over time [17–
19].

These observations suggest that registration of a corona
discharge around a human fingertip covered naturally by the
layer of sweat may reflect the influence of exogenous envi-
ronmental events, lifestyles, garments and the physical state
(also the mental state in humans) of the study objects may
influence corona discharges generated around a given ani-
mated object.

The amount of sweat substances, e.g. water, sodium chlo-
ride, urea, lactic acid, saccharides, potassium, calcium, mag-
nesium, iron, that is excreted by the sweat glands in the skin
of the finger determines the character of the discharge cre-
ated around the fingertip. Therefore, the change of the gar-

ments is associated with the change in comfort of the
garments’ users. This may be connected with changes of the
corona discharge around a human fingertip.

This kind of research attempts to determine what fac-
tors influence people’s feelings towards clothing textiles
and, if possible, to estimate them. The phenomenon of
corona discharge was employed to find out if it may be a
source of information regarding the physiological state of
the textile user (that concerns mainly thermophysiological
comfort) and psychological state of the textile user (that
concerns feelings towards garments and comfort of the per-
son).

Methodology

Three volunteers (one male, aged 28 years, and two females,
aged 28–32 years, mean 30 ± 2 years) were eligible for the
study. All of them were informed about the purpose of the
study and the way the experiment was going to be carried
out. They were also trained how to place their finger on the
plate in the same manner with the same pressure. All the
tests were performed in the following conditions: room
temperature of 17–25 °C, relative humidity of 26–40 %,
and atmospheric pressure of 980–1012 hPa. On the day of
the experiment, they neither smoked nor used medication.
The study design was approved by the Bioethics Commit-
tee of the Medical University in Lodz, Poland (RNN/336/
05/KB).

Examination Methods
They comprised:

• a questionnaire-based rating of the respondents’
feeling of comfort, including a 7-item scale with cat-

Figure 1 The system used to visu-
alize corona discharge films (CDF)
and corona discharge photographs
along with the processed photog-
raphy [6]. 1: study object; 2: optic
glass plate connected to a power
source; 3: discharge; 4: voltage
generator; 5: optic system; 6: CCD
camera (charge-coupled device
system with charge-coupling tech-
nology involving light-sensitive
elements); 7: image transducer; 8:
image of discharges on the compu-
ter monitor; 9: processed and ana-
lyzed image of discharges.



The Precursory Analysis of the Influence of Garments  I. L. Ciesielska 5 TRJ

egories of responses ranging from extremely poor to
extremely good feeling (the scale was created on the
basis of the Positive and Negative Affect Schedule).
The following answers were used to describe the
frame of mind of the volunteers:
1- I feel very bad (e.g. because I am very anxious

and/or because I am strongly depressed);
2- I feel bad (e.g. because I am anxious and/or

because I am depressed);
3- I feel rather bad (e.g. because I am slightly anx-

ious and/or because I am slightly depressed);
4- I feel neutral (neither well nor bad);
5- I feel quite well (e.g. because I am slightly excited

and/or because I am quite satisfied);
6- I feel well (e.g. because I am in a good mood and/

or because I am positively excited);
7- I feel very well (e.g. because I am relaxed and/or I

am fully satisfied);
• HB, BP, and measurements of the microclimate

(temperature and humidity) between the volunteers’
skin and the top cloth;

• measurements of the differences in the potential
(static charges) between a volunteer wearing one of
the set of clothes and the ground and external condi-
tions monitoring;

• registration of CDF from ring fingertip of the right
hand.

The ring finger of the right hand was placed on the plate
of the GDV device and a 32-second-long film of corona dis-
charge around the fingertip was recorded. On the first day, a
volunteer was wearing a set of clothes made of cotton; on
the second day, a set of clothes made of acrylic, polyester
and/or polyamide. This procedure was repeated 10 times in
total in order to confirm the results. Altogether, the volun-
teers wore the cotton cloth for 10 days and the synthetic
cloth for another 10 days.

CDF were recorded with a GDV camera and film frame
parameters were analyzed with the use of the GDV proces-
sor program. The ANOVA Friedman test was used to ana-
lyze the effect of the kind of clothes on volunteers’ level of
comfort, HB, BP, microclimate conditions, static charge
abilities of clothes on CDF of respondents. Additionally,
the influence of external conditions (temperature, humid-
ity, air pressure) on CDF was verified.

The CDF were analyzed taking into account the follow-
ing parameters:

AREA – the number of pixels of glow image, the number of
pixels not removed from the picture during the filtration
process and glow area – the number of pixels with non-zero
intensity.
AVI – the average value of intensity for all the pixels from
glow image, the scale of glow from 0 – black to 255 – white
(maximum intensity of glow) was used.

ET – the entropy by the isoline defined as:

S(M) =  – Pj(M) ln(Pj(M))

where Pj(M) = Nj/NM denotes the function of allocation of
the radius of dots by the isoline of the picture, e.g. proba-
bility of value j (Nj – a number of dots with equal value by
the isoline) among dots of the isoline length M (NM –
number of all dots on the isoline). The variation between
values may be very high; that is why the division into even
intervals was used.
FORM C – the form coefficient – the quotient of the iso-
line length and the average radius multiplied by 2π, reflects
a degree of irregularity of the glow contour.
LENG – the length of isoline – the length of the curve of
the glow contour corresponding to the average intensity.
AVR – the average radius – the average value of the func-
tion R(a) = Rmax – Rmin by the angle of inclination of the
beam a in [0°; 360°], drawn from the glow center to the
nearest dot Rmin and the most distant from the center Rmax
with the intensity 1 more than the noise level (set on 30, the
best for registration of the CDF of fingertips of humans
according to Prof. K. Korotkov, DSc).
NRF – the number of free fragments that glow area con-
sists of.
NRMN – the normalized deviation of isoline radius – the
quotient deviation of the function R(a) to the average
radius AVR of the glow.
SD AREA – the standard deviation from the AREA calcu-
lated on the basis of the frames registered during film.
SD AVI – the standard deviation from the AVI.
SD FORM C – the standard deviation from the FORM C.
SD LENG – the standard deviation from the LENG.
SD AVR – the standard deviation from the AVR.
SD NRF – the standard deviation from the NRF.

Argumentation
The reasons why the author proposed to carry out the
study in the described way, involving the ring finger, were
as follows: to date, there have been no reports on the effect
of the long-term contact with textiles on corona discharges
created around the human fingertips or other parts of the
human body; the shapes of fingertip imprints are ellipse-
like, and therefore easy to analyze from the mathematical
point of view; and there is easy access to fingers (almost
always uncovered).

The author decided to register 32-second-long films from
corona discharges around the fingertip of the ring finger of
the right hand because this finger seems to be the “most sen-
sitive” according to some neurophysiologists [25].

The time of the effect exerted by textiles on a given per-
son (five hours in this experiment) is an important element
– hence, the idea of the corona discharge registration

j 1=

j M≤

∑
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around only one finger in order to eliminate confounding
factors of the human organism’s reaction to textiles. This
idea was adopted in the present study. A rationale was
found in the neuroanatomy of the right hand ring finger
and the fact that the surface of the finger skin is very rich in
sweat glands (consideration of wetness of the skin surface).
In addition, having performed the test with von Frey hair,
it was proved that the ring finger is more sensitive than

others [25], and the innervation of the ring finger makes it
more sensitive than the other ones.

The decision to use raw materials in the experiment was
based on the following prerequisites: a common use of raw
materials in clothes, the accumulation of electrostatic
charges during material friction, the ability of materials to
generate electrostatic charges, and the ability of the hand
to feel differences between materials.

Results

Volunteers’ Mood

The responses given by the volunteers suggested that during use of both sets of clothes, they felt similarly. During the usage
of the clothes made of natural raw material (cotton), one could observe more answers that proved the better mood, nos. 5–7,
than during usage of clothes made of synthetic raw materials (acrylic, polyamide, polyester). Additionally, volunteers made
some comments connected with the clothes they wore. They claimed that clothes made of synthetic raw materials were less
comfortable than those made of natural raw material due to thermophysiological comfort and accumulation of static charges.

Physiological Parameters of the Volunteers, Microclimate, Static Charges, and Parameters 
of the External Conditions

Table 1 The characteristic of the volunteers’ mood while wearing different types of clothes.

The description of the volunteers’ mood

The number of responses 
when volunteers were 

wearing a set of clothes 
made of cotton

The number of responses 
when volunteers were 

wearing a set of clothes 
made of acrylic, polyamide, 

polyester

1- I feel very bad because I am very anxious I am strongly depressed 0 0

2- I feel bad because I am anxious I am depressed 7 10

3- I feel rather bad because I am slightly anxious I am slightly depressed 16 21 

4- I feel neutral, neither well nor bad 13 14 

5- I feel quite well as I am slightly excited I am quite satisfied 16 12 

6- I feel well because I am in a good mood I am positively excited 6 3

7- I feel very well because I am relaxed I am fully satisfied 2 0

Table 2 The results of measurements.

Parameters
100 % cotton set of clothes 100 % synthetic set of clothes

male female 1 female 2 male female 1 female 2

HB [beats per minute] 73.33 75.28 70.91 75.68 78.26 71.21

BP systolic [mmHg] 114.41 119.66 114.67 115.50 116.57 114.91

BP diastolic [mmHg] 69.83 75.52 68.16 71.95 76.36 70.04

Microclimate temperature [°C] 33.28 32.64 33.12 34.61 34.24 34.86

Microclimate humidity [%] 31.94 31.04 30.64 30.47 31.67 31.37

Static charges [kV/inch] +0.04 +0.15 +0.07 –0.45 –0.34 –0.41

Air temperature range: 17–25 °C; relative humidity range: 26–40 %; air pressure range: 980–1012 hPa.
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CDF
As a result of the performed experiments, a number of 32-second-long films were produced. During each second, 10
frames of the film were recorded.

The chosen frames (the first out of 320) from the CDF registered around the fingertip of the ring finger of the right hand
of the female no. 1 aged 28 years wearing:     

The chosen frames from the CDF registered around the fingertip of the ring finger of the right hand of the male aged 28
years wearing:     

100 % cotton clothes 100 % acrylic, polyester, polyamide clothes

Figure 2 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.

Figure 3 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.

100 % cotton clothes 100 % acrylic, polyester, polyamide clothes

Figure 4 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.

Figure 5 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.
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The chosen frames from the CDF registered around the fingertip of the ring finger of the right hand of the female no. 2
aged 32 years wearing:     

Statistical Analysis
The statistical analysis was carried out using Statistica soft-
ware. The Shapiro-Wilk did not confirm the normality of
all data distribution. The nonparametric methodology was
applied to verify whether the results of tests differ signifi-
cantly due to type of the clothes. The ANOVA Friedman
was employed to compare the appropriate values of CDF
parameters, microclimate parameters, static charge param-
eter, and physiological parameters in both sets of clothes.
The statistical significance was p < 0.05 for all tests. Addi-
tionally, the influence of atmospheric conditions on CDF
parameters was analyzed.

The static charge measured on the surface of clothes,
which were worn by the volunteers, differed significantly
due to the clothes (p < 0.05). The static charge was meas-
ured by means of a device for contactless detection and
measurement of charges on the surface. The measurement
was carried out according to EN-PN61340. Although it
may seem there is a tendency for making a link between
the kind of clothes due to their static charge abilities and
the volunteers’ mood, no proof for it was found. The dif-
ference between the mood of volunteers in dependence to
clothes was not significant (p > 0.05). There was no signifi-
cant correlation between the mood of the volunteers and
the static charge abilities of the clothes (p > 0.05). The
same applied to the analysis of the influence of volunteers’
mood on CDF parameters. It is believed that CDF param-

100 % cotton clothes 100 % acrylic, polyester, polyamide clothes

Figure 6 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.

Figure 7 Frame no. 1 from the corona discharge film
registered around the fingertip of a volunteer.

Table 3 The levels of significance for the comparison 
of CDF parameters in dependence on the kind of cloth, 
100 % cotton set of clothes and 100 % synthetic set of 
clothes.

Parameters
100 % cotton set of clothes

versus
100 % synthetic set of clothes

AREA 0.0695

AVI 0.0502

ET 0.0958

FORM C 0.0833

LENG 0.0829

AVR 0.0743

NRF 0.0585

NRMN 0.0654

SD AREA 0.0625

SD AVI 0.0885

SD FORM C 0.0781

SD LENG 0.0794

SD AVR 0.0659

SD NRF 0.0765
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eters may register the changes in sweat amount existing on
the human fingertip due to any type of excitation. How-
ever, there was no statistically significant influence of the
mood of the volunteers on CDF parameters (p > 0.05)
(although in the case of some CDF parameters, like AVI,
p ≥ 0.05).

There were statistically significant differences in the
microclimate temperature measured between the volun-
teers’ skin and the top cloth made of natural raw materials
and synthetic raw materials (p < 0.05). However, there
were no statistically significant differences in the microcli-
mate humidity measured between the volunteers’ skin and
the top cloth made of natural raw materials and synthetic
raw materials (p > 0.05).

There was no statistically significant influence of the
kind of clothes on mean values of CDF parameters (p >
0.05).

The kind of clothes statistically influenced the HB of
the volunteers wearing the clothes (p < 0.05). There was
no influence of the kind of clothes on the BP of the volun-
teers wearing the clothes (p > 0.05).

The analysis confirmed the influence of such factors as
the temperature, atmospheric pressure, air humidity on all
parameters of CDF recorded during the contact between
volunteers of both genders and both sets of clothes (p <
0.05). This is congruent with the findings of Korotkov
[17], Iovine [18], Loeb [20], Pehek et al. [21], and Opalin′ski
[22].

Discussion

This study confirmed the effect of such factors as temper-
ature, atmospheric pressure, and air humidity on CDF
parameters, which has also been reported by other authors
[6, 17–22, 26].

The experiments did not reveal differences in CDF
parameters dependent on the sets of clothes during a long-
term contact in the described conditions and without inten-
sive physical activity. This means that a long-term use of
clothes has no impact on CDF parameters that could
change them, depending on the set of clothes. This can be
associated with the adaptation of the human body to a
given textile set. However, one must bear in mind that these
parameters were registered after a five-hour use of the set.
The author assumes that the textiles themselves give a weak
impulse that vanishes over time due to the accommodation
process. It is also possible that they provoke a sensor reac-
tion only at the beginning of the contact and that it dimin-
ishes after a certain period of time depending on the set of
clothes, so that it is not possible to register this reaction by
means of CDF. However, it has been proved that a short-
term contact with textiles (30 seconds) may exert an effect
on the parameters of corona discharge photography [6].

Additionally, the adaptation of receptors to the effect of an
external factor depends on a certain condition: if the stim-
ulus evokes a constant stress, receptors stop signaling it
(pain is the only exception). The adaptation process is char-
acteristic of skin receptors, which depends on a decrease in
the generation potential over time. The ability to detect
tactile stimuli is not essential to human survival. It is diffi-
cult to estimate the adaptation time to an external impulse,
such as textiles. The volunteers’ bodies probably got used
to the textiles to such an extent that it was not visible on
CDF.

Moreover, one noticed that the set of clothes influenced
only the microclimate temperature generated between the
volunteers’ skin and the worn clothes, while the microcli-
mate humidity was not affected.

These findings must be regarded as preliminary on
account of the small number of volunteers participating in
the experiment.

Conclusions

The interpretation of the results of this study is difficult.
This study is one of the first reports on the long-term effect
of textiles on CDF variability in humans. The corona dis-
charge photography and film seem to be a source of infor-
mation only about external conditions like air temperature,
air humidity, and air pressure. The factors, such as air
temperature, atmospheric pressure, and air humidity influ-
enced all the CDF parameters recorded during the con-
tact of the volunteers (both genders) with both sets of
clothes.

The author is moderate in her opinion about the influ-
ence of extreme textile-related feelings. The analysis showed
that the mood of the volunteers did not influence the CDF
parameters.

There were statistically significant differences in the
microclimate temperature measured between the skin of the
volunteers and top clothes made of natural raw materials
and synthetic raw materials, but no statistically significant
differences were noted between the mean values of the CDF
parameters registered after five hours of wearing the set of
clothes made of natural raw materials and synthetic raw
materials. The kind of cloth worn by the user may impact
his/her HB. The static charge abilities depend on the type
of clothes, which is connected with the trybological prop-
erty of cloth materials.
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