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Introduction

Textiles, especially clothes, recognized
as articles of common use, play an im-
portant role in human life. Accompany-
ing people during all of their life, they
support the body’s thermoregulation
process, protect against external factors
and injures, as well as perform an aes-
thetic, decorative and rewarding func-
tion. As researches have shown, besides
positive aspects resulting from the func-
tion of textile products , many problems
appear connected with their influence on
the physical and mental state of the user
[1-4]. Therefore it is important to take
into account the requirements which re-
alise the safety of product use during the
design and production phase.

In accordance ‘with legal requirements
for textiles [5], a safe product means
one that does not include any substances
harmful for human health and life and
does not emit any substances into the air
dangerous for man during normal usage.
It means that the influence of the product
on human health is the most important
matter that should be taken into consid-
eration during the safety assessment of a
product [6-8].
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Abstract

The article presents the problem of the safety of textile use, for example clothing products.
Special attention is paid to establishing characteristics, which, in the consumers’ opinion,
are important when estimating a products influence on a persons mood, health or even life.
On the basis of the inquiry, the hierarchy of these parameters and the relationship between
them were examined. Principal Component Analysis (PCA) indicated the appearance of
strong connections between eight out of the eleven parameters analysed, describing the
safety of clothing use with three separated principal components, which could represent the
rest of the parameters concentrated around them. On the basis of the results obtained and
statistical premises, it was found that consumers equate the safety of clothing use with their
chemicalisation, sense impression and fibre composition.
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As previous articles have shown [9, 10],
consumers attach great importance to
product safety and consider it a signifi-
cant factor in product quality. But the
question arises as to what the safety of
product use means to consumers? To
resolve this issue, a survey was carried
out. Its aim was to recognise consumer
perception of clothing safety especially
with respect to the role of the parameters
to which users attach special importance,
as they influence their mood, health and
even life. Moreover, the relationship be-
tween the parameters analysed was deter-
mined in order to better understand con-
sumer approach to the safety and healthi-
ness of clothes .

Considering this subject seems to be rea-
sonable because of the lack of informa-
tion about consumer perception and con-
sciousness regarding textile safety, which
nowadays is regarded as the sine qua non
condition for introducing a product on
the market [5, 6] and a very important at-
tribute of product quality.

Scope and methodology
of the study

A survey related to consumer percep-
tion of product safety was performed in
2006 comprising 242 respondents aged
19 to 65. A more detailed structure of
the group was presented in Part 1 of this
article [10]. The people participating
in the research were asked to grade 12
items (or more — it was possible to add
their own item) related to product safety
(Table 1 see page 10), i.e. its effect on
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the user’s health and mood, by using the
7-level Likert scale [11,12].

The attributes were selected on the ba-
sis of references considering ecological,
toxicological and other problems related
to textile use as well as their influence
on human health (physiological comfort,
healthiness of a product, etc.). It was as-
sumed that analysing the safety of prod-
uct use (e.g. clothes, house textiles) with
respect to dangerous or forbidden sub-
stances present or not in a product is not
sufficient [4, 7, 8].

The data received were analysed by dif-
ferent statistical methods. Firstly, the
hierarchy of the characteristics selected
was established based on the arithme-
tic mean and median values of the data.
Then, in order to assess the mean appro-
priateness rating for each of the attributes
mentioned, Principal Component Analy-
sis (PCA) was applied. The factors ex-
tracted were rotated to yield the greatest
orthogonal independence among them
[15,16]. The analysis was performed us-
ing a Statistica 7.1 software package.

Hierarchy of the parameters
related to the safety and
healthiness of clothes.
Results and discussion

The distribution of means of the grades
obtained by gender is shown in Figure 1
(see page 10).

It was found that all the parameters related
to human health used in the questionnaire
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Table 1. Characterisation of items related to product safety and healthiness that were used in the questionnaire.

Explanation

e.g. formaldehyde, heavy metals, carcinogenic dyes, pesticides — such substances may have
an allergenic and skin irritating effect causing rashes, itching, and some of them can cause cancer
[e.g.3,4,5,6,13]

e.g. formaldehyde, toluene — prolonged breathing in of high concentrations can cause headaches,
dizziness and syncope [5, 6, 13, 14]

the pH value should be close to that of the skin to avid irritation, especially in susceptible people [3, 6]

decomposition of some dyes can produce harmful substances that, having been washed out by sweat

No. Attribute
1 Presence of harmful substances
2 Emission of volatile organic substances
from the product to the atmosphere
3 pH of the product
4 Dyeing fastness
5 Physiological comfort

6 Static electricity

7 Aesthetic of the product

8 Sensory sensation (feel, odour)
9 Product construction
10 Accessory selection and way of fastening,

especially for young children

1 Kind of fibres
12 Combustibility, flame

13 Others

are of great importance and were highly
appreciated by the respondents, especially
women. The arithmetic means for the en-
tire group under investigation ranged be-
tween 5.2 = 6.5 on a 7 point scale. These
results may highlight the attitude of con-
sumers to the safety and healthiness of
products, so all the factors, which in con-
sumers’ opinion could have any influence
on their health or frame of mind, they rec-
ognized as worthy of attention.

When a detailed analysis was performed,

it was found that customers (regardless
of gender) mainly identify product safety

6,5

mean grade

1

or saliva, may penetrate into the body causing internal organ disturbances [3, 6, 13]

important for clothes; is estimated based upon air and water vapour permeability, warmth retention, etc
— is responsible for appropriate climate near the skin (temperature, humidity) [e.g. 1, 4, 8, 17].

electric charges collected on the product surface may have an adverse effect on the frame of mind as

charged clothing can adhere to the body [4].

colouring, design or fashion can have an effect on the user’'s mood and frame of mind [8, 18]

e.g. stiff and rough clothing materials may irritate skin, while soft and delicate ones give comfort and
heat sensation; however, the resulting odour can cause an irritating, repulsive, neutral or soothing effect

(aromatherapy) [4, 12].

e.g. atoo tight or badly cut product may cause constraint and abrasion (orimpede postnatal development),
while well-designed ergonomic products create a good mood and and are more convenient [2, 4]

e.g. the presence of nickel in metal parts, improperly sewn buttons or lack thereof in children’s clothing
(up to 3 years of age) can cause chocking, suffocation etc [2, 19]

some raw materials may cause sensitisation and have an adverse effect on physiological comfort etc,
while other materials have an advantageous or even salubrious influence [4, 20, 21].

especially important in the case of house textiles; textiles can easily spread fire or emit harmful
substances of thermal decomposition into the atmosphere [6, 7, 14]

an open question, to indicate an important factor from the point of view of a person participating in the

poll.

with harmful substances that could be
presentor volatilise from the product. Peo-
ple, especially women, also attach an im-
portant role to physiological comfort and
the way of fastening accessories to young
children’s clothing, as well as to prod-
uct construction. The data also indicate
the significant effect of the kind of fibre
(5.9), dyeing fastness (5.88) and sensory
sensation (5.7); these parameters were
graded highly primarily by women. The
problem of clothing combustibility was
considered by the respondents to not have
a strong effect on human health (5.18). It
should also be added that the majority of
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Figure. 1. Hierarchy of the parameters related to the safety and healthiness of clothing
products according to the mean grades, and gender of the respondents.

10

respondents didn’t grade this parameter
at all. This behaviour may explain that
consumers perceive combustibility as a
feature more related to protective clothes
or to house textiles than to clothes of eve-
ryday use . Furthermore, among all the
items mentioned, the pH, aesthetic and
static electricity of a product appeared to
have relatively low importance (the mean
for all respondents);however, there was a
significant disproportion between grades
made by females (above 5.5) and males
(4.8-5.2).

The median values enables to analyse the
structure of parameters determining the
safety and healthy properties of clothing
products. In addition to classification ac-
cording to importance, the characteristics
selected can be grouped as presented in
Figure 2.

Analysis of the medians makes it pos-
sible to establish two categories for pa-
rameters related to the safety and human
healthiness of clothing products for fe-
males and three categories for males. The
first category — parameters of great im-
portance to product safety determined for
both groups under investigation, includes
two identical indices, namely the content
of harmful, volatile substances and their
emission . Within the female population
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this category also includes product con-
struction and the way of fastening acces-
sories to children’s clothes. The second
category includes a more differentiated
set of indices for both populations under
investigation with respect to type and
hierarchy of parameter significance, re-
sulting from psychophysical differences
between the respondent groups under
consideration. This is especially visible
for the ”pH” (women probably associate
this index with cosmetics, therefore it is
graded more highly ) and dyeing fastness,
which for males have a minute effect on
the user’s safety and health.

Analysis of the median values confirmed
previous observations related to the hi-
erarchy of parameters obtained, in gen-
eral, on the basis of the mean values .
However, in some cases the results were
surprising, for example the position of
product combustibility in the second
category (important) of features related
to the safety of clothing use both in the
female and male populations, while this
parameter based on arithmetic means
was classified as a less important factor
the determining of clothing safety. This
phenomena is the consequence of a dif-
ferent interpretation of data by statistical
indices and highlights large differences
between the respondents’ estimations.
Taking into account that more than 50%
of those inquired estimated product
combustibility as an important feature,
we can conclude that this parameter is
noteworthy .

Relationship between
parameters related to
product safety

To identify factors that predominate
within individual groups, an attempt
was made to investigate relationships
between the parameters analysed. PCA
analysis allows the formulation of a new
set of significant variables for assessing
the effect of a clothing product on hu-
man health . When using Kaiser crite-
rion and a scree test, the three principal
components were assumed based on all
data received . Factor loadings for these
components were computed to express
the saturation degree with the given fac-
tor. By assuming that the factor loadings
are bigger or close to 0.7, it is possible to
explain relationships between the param-
eters and new factors. It was computed
that the principal components selected
explain approximately 64% of variable
variances (Table 2).

STRUCTURE OF PARAMETERS RELATED TO THE SAFETY

OF CLOTHES
FEMALES MALES

» presence of harmful » presence of harmful

substances THE MOST substances
» emission of volatile IMPORTANT » emission of volatile

organic substances FEATURES organic substances
» accessory selection and

way of fastening them

to children’s clothes (x*=7)
» product construction
v’ physiological comfort v’ physiological comfort
v  kind of fibre v’ product construction
v dye fastness v' accessory selection and
v’ sensory sensation VERY way of fastening them
v aesthetics of the product IMPORTANT to children’s clothes
v pH FEATURES v kind of fibres
v static electricity v’ sensory sensation
v combustibility (x"=6) v aesthetics of the

product
v static electricity
v combustibility
IMPORTANT “+dye fastness
FEATURES pH
(x=5)

Figure 2. Hierarchical structure of clothing product parameters related to safety and
human health according to the median values for grades made by respondents of different

gender.

Table 2. Principal Component Analysis (PCA) for parameters related to safety and human
healthiness of clothing products. Values of factor loadings.

Attribute

Presence of harmful substances
Emission of volatile organic substances
pH of product

Dye fastness

Physiological comfort

Static electricity

Aesthetic of the product

Sensory sensation

Product construction

Accessory selection and way of fastening
them to children’s clothes

Kind of fibre
Combustibility

% of variable variations

The principal components selected are

represented by the following variables:
Principal factor 1, responsible for
22.36 % of variances, correlated with
three original parameters related to
product manufacturing technology, in
particular to process chemicalisation
(coloration, printing, finishing). This
factor represents such parameters as
“the presence of harmful substances”
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Principal Principal Principal
factor 1 factor 2 factor 3
0,813588 -0,001638 0,220154
0,857377 0,074895 0,198931
0,441746 0,242539 0,551750
0,669617 0,384457 0,161128
0,321190 0,324708 0,531974
-0,069501 0,423487 0,720576
0,046012 0,815962 0,064162
0,172366 0,852834 0,116059
0,230575 0,678972 0,313245
0,549929 0,348737 0,347535
0,269681 0,062965 0,735567
0,272555 -0,014814 0,687857
22,36 20,64 20,59

in a product (0.81), “the emission of
volatile organic substances” (0.857)
as well as “dye fastness” (0.67). These
variables, especially two of them, are
of the utmost importance for evalu-
ating the safety of product use as
confirmed not only by the published
customer survey, which indicates that
the presence or emission of harmful
substances belongs to the most impor-
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tant factors having an effect on human
health, but also scientific premises re-
flected in legal and other regulations
[5, 6] related to launching a product
on the market. When considering the
significance of these variables and its
importance to human health, factor 1
is considered as a critical factor that
requires analysis, which is neces-
sary for assessing the safety of use of
clothing products and may be called
the chemicalisation of a product. To
investigate this factor, it is necessary
to determine the existence of harmful
substances, e.g. formaldehyde, heavy
metals, allergic or carcinogenic dyes.

Principal factor 2, accounting for
20.64% of the variance, represents the
three original variables: “sensory sen-
sation” (0.85), related to textile feel-
ing, “aesthetic of the product” (0.82)
and “product construction” (0.68).
It should be noted that these param-
eters are most commonly taken into
account during the buying of a prod-
uct and are decisive when choosing a
product . However, when considering
its role in the assessment of the effect
on the user’s health, one can conclude
that they are rather of a psychological
character, therefore it can be termed as
the ‘sense impression factor’. These
parameters are undoubtedly subjective
and their grading shows individual
customer preferences and can be only
estimated. It should be considered as a
mental factor and estimated by using
sensory analysis methods that involve
such components as general appear-
ance ( aesthetic of the product, com-
pliance with individual preferences),
feel and assumptions regarding the
shape and product design.

Principal factor 3 explains 20.59%
of variances. This focuses on such
parameters as the “kinds of fibres”
(0.74), “static electricity ” (0.72) and
“combustibility” (0.69). Apart from
them, the pH and physiological com-
fort are also highly correlated with
this principal factor . One can find that
the kinds of fibres decide, to a large
extent, other parameters. Thus, it can
be used as an indication factor for the
principal component selected, which
can be named the ‘fibre composition
factor’. By analysing, in turn, the role
of original variables of this compo-
nent and its effect on the user’s health
and frame of mind, it can be stated
that this factor is responsible for the
proper functioning of the body in vari-
ous ambient conditions.

This factor structure reveals that consum-
ers conceptualise the safety and healthi-
ness of clothing products with their
chemicalisation, sense impression and
fibre composition.

Conclusions

According to the results of the survey,
one can conclude that consumers at-
tach great importance to the safety of
use and healthiness of clothing prod-
ucts, i.e. to those attributes that de-
scribe the impact of clothes on human
health.

As the research showed, consumer ap-
proach to parameters having an effect
on the user’s safety, health and frame
of mind depends on gender, but in gen-
eral the most important features deter-
mining the safety of using clothing
products are harmful substances that
could be present or volatilise from the
product. Besides this consumers grade
parameters related to physiological
comfort, construction of the product,
accessory selection and the way of
fastening them to children’s clothes
very highly.

The factor analysis carried out identi-
fied 3 principal components enabling
the evaluation of the safety of cloth-
ing products and their impact on hu-
man health from the consumers’ point
of view. These components include a
critical factor called the ‘chemicalisa-
tion of a product’, which is necessary
for the assessment of product safety,
fibre composition — influencing the
physical state of the human body, and
sense impression — mental factor of
subjective significance to the user.
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