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Current trends in research promote an interdisciplinary approach to the description of real conditions in the most
precise way, which means a variety of variables enter into analysis. Therefore, accurate statistical analysis must be
carried out. The aim of the study was to identify variables that indicate the presence of an environment conducive to
physical activity in neighborhoods where a random sample of 15-65 year old inhabitants living in regional towns was
taken (Brno, Ceské Budéjovice, Hradec Kralové, Liberec, Olomouc, Ostrava, Plzei and Usti nad Labem) using the
method of Formal Concept Analysis (FCA).

Environmental characteristics of neighborhoods and demographic data of respondents (384 females and 278 males)
were obtained using the ANEWS questionnaire in Spring and Autumn of 2007. Respondents were asked to wear the
pedometer Yamax SW 701 at the same time, to objectively monitor their week long physical activity (PA). Formal
concept analysis is a method of exploratory data analysis that aims at the extraction of natural clusters from object
attribute data tables.

An increase in the number of steps per day is significantly (>10%) influenced by the following neighborhood
characteristics - streets highly suitable for walking, a pleasant neighborhood, access to facilities and services and
participation in an organized PA (>2 times a week). In males increased steps were further influenced by the number
of nonsmokers in their category and the number of respondents who were not obese.

An environment conducive to physical activity in neighborhoods of the Czech regional towns (according to the
number of steps per day) can be described as having accessible facilities and services, an absence of cul-de-sacs, with
walkable streets that are clean and having trees along the roads.

Keywords: ANEWS questionnaire, walking, number of steps, formal concept, formal concept lattice, characteristic at-
tribute.

INTRODUCTION Statistics Office, 2007). Everyday walking and other
types of physical activity are a proven prevention strategy

To obtain the best description of phenomena in their against civilization diseases and are predictors of longev-
natural environment requires identifying the number of ity and a physically active lifestyle (Miles, 2007). There-
objective and subjective variables, both quantitative and fore, when planning, constructing and reconstructing
qualitative. Among the phenomena that kinanthropol- urban areas, aspects associated with walking and cycling
ogy aims to describe is an environment conducive to should be considered - service accessibility, walkability
physical activity in regional cities, the populations of of streets, the absence of cul-de-sacs, adequate width of
which accounts for 24.5% of the Czech Republic’s over- sidewalks, barrier free pavements and paths and their

all population (Cesky statisticky ufad/Czech National safety and cleanness (Frank et al., 2005; Saelens et al.,
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2003). GIS analyses provide a geographic description
of the environment, identify detailed indicators of par-
ticular locations and enable us to create models for dif-
ferent uses of the given environment. Such models are,
howeyver, only technical and do not have to correspond
with the subjective perceptions of the environment by
the inhabitants (Leslie et al., 2005).

The subjective descriptions are mediated, e.g., by
surveys. An example of a comprehensive survey assess-
ing the environment of cities is the “Neighborhood En-
vironment Walkability Scale” involving a wide scope of
questions: D) types of residence in your neighborhood,
E) stores and other facilities in your neighborhood,
F) access to services, G) streets in my neighborhood,
H) places for walking and cycling, I) neighborhood sur-
roundings and J) neighborhood safety. The answers to
the questions in the clusters F)-J) are scored as fol-
lows: 1 - strongly disagree, 2 - somewhat disagree, 3 -
somewhat agree, 4 - strongly agree. In order to obtain
the total score for the clusters of questions F) to J), it
is recommended to calculate the arithmetic mean of
points for individual questions - factor scoring for the
Neighborhood Environment Walkability Scale (NEWS),
Scoring for the Neighborhood Environment Walkabil-
ity Scale - Abbreviated (ANEWS), which we do not
consider to be appropriate. For example, the arithmetic
mean in the interval 2.3 to 2.7 expresses “something
between” somewhat disagree and somewhat agree.
Moreover, some questions in some clusters are mutu-
ally conditioned: H1) there are sidewalks on most of
the streets in my neighborhood and H2) sidewalks are
separated from the road/traffic in my neighborhood by
parked cars. The answer “completely disagree” to ques-
tion H1) automatically implies the answer “completely
disagree” to question H2. Here the condition of the
logically correct use of the arithmetic mean is broken.
Therefore, we aimed at finding a different way of how to
calculate and express the total scores for the particular
clusters of questions of the ANEWS questionnaire.

Formal conceptual analysis (FCA) seems a possible
means by which to analyze data. FCA is a mathematical
method to identify interesting clusters of objects from a
matrix of data having the characteristics of the analyzed
objects. The matrix of data is called formal context.

The formal context (X, Y, I) involves two sets X and

Y and a relation I between the X and Y sets. The ele-
ment of the X set is called an object and the element of
the Y set is called an attribute. xIy or (x,y) € I is inter-
preted as “the object x has the attribute (characteristic)
y”. For the set of objects A < X we define:
A" ={y € Y | xIy for all x € A} (the set of attributes,
which the objects from A have). Similarly, for the set of
attributes B, we define: BY = {x € X | xIy for all y € B}
(the set of all objects, which have attributes from B).

On the basis of these two operations, we can define
the formal concept. The formal concept from the con-
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text (X, Y, I) is the pair (A, B), where AC X, BCY,
A" =B a B' = A. The set A is called the extent and
the set B is called the intent of the concept (A, B).
B(X, Y, ]) is to denote the set of all concepts from the
context (X, Y, I). The set B(X, Y, I) forms a cluster
according to the basic theorem of conceptual clusters.
A partial arrangement of the elements in the cluster can
be used to browse the cluster.

The majority of objects in everyday life show multi
value characteristics. In a person, such kinds of char-
acteristics are, e.g. age or height. Using classical logic,
these characteristics can hardly be described, because
we operate with only two values - 1 and 0; expressing
true or not true values. Fuzzy logic is a possible means
of how to describe such characteristics.

The result is formally fuzzy conceptual analysis. We
present a not empty set of objects X and a not empty
set of attributes Y. We select a structure L of true val-
ues (L is in the form of a complete residual cluster).
L provides a suitable scale of true values with their
structure. Using L we assess the statement that “object
X has the attribute y”. We consider a binary fuzzy rela-
tion I between X and Y. I (x, y) is interpreted as a level
of truthfulness of the fact that object x € X has the
attribute y € Y. Fuzzy context (or L context) is then
a triple (X, Y, I). Here we also define representation
TIX > LYah LY - LX

A M=NAW = 1(xy)
B'(x)=/\B(y) = 1(x.y)

Using them we define a fuzzy concept from the con-
text (X, Y, I) which is the pair (A, B), where A LXand
B e LY are such that:

A"=BaB'=A.

We denote B (X, Y, I) a set of all fuzzy concepts from
the context (X, Y, I). The set B (X, Y,I) forms a cluster
according to the theorem of conceptual clusters.

In Kinanthropology, the method of Formal Concep-
tual Analysis was first applied in processing the data of
physical activity levels in the population of the Czech
Republic obtained using the IPAQ questionnaire (Sig-
mund et al., 2007; 2008).

AIM

The main aim of the study was to identify variables
pointing out the physical activity friendliness of the envi-
ronment and to what extent it was stimulating to activity
in a random sample of 15-65 year old inhabitants of
the cities of Brno, Ceské Budé€jovice, Hradec Kralové,
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Liberec, Olomouc, Ostrava, Plzei and Usti nad Labem
using the method of formal conceptual analysis.

METHODS
Participants

Monitoring of the environment in the cities, de-
mographic characteristics of the inhabitants and their
weekly PA was started in the random sample of 1652 in-
habitants of the cities of Brno, Ceské Budéjovice, Hra-
dec Kralové, Liberec, Olomouc, Ostrava, Plzen and Usti
nad Labem. Out of the total number of participants,
67% (n = 1107) completed the ANEWS questionnaire
and weekly physical activity monitoring using Yamax
SW 701 pedometers. Of these questionnaires or record-
ing sheets, 13.4% (n = 221) were incomplete or inaccu-
rate. These were not included in the analysis. Out of the
total of 886 of fully and correctly completed ANEWS
questionnaires and recording sheets, 384 women and
278 men, according to decades of age, were randomly
selected for the analysis of the environment in cities
and PA levels.

ANEWS questionnaire

The ANEWS questionnaire (Neighborhood Environ-
ment Walkability Scale - Abbreviated http://www.ipen-
project.org/surveyanews.htm) includes 54 questions on
the environment of neighborhoods, which are divided
into several categories: D) types of residences in your
neighborhood, E) stores, facilities, and other things in
your neighborhood, F) access to services, G) streets in
my neighborhood, H) places for walking and cycling,
1) neighborhood surroundings and J) neighborhood
safety. The answers to individual questions in catego-
ry D) are scored as: 1 - none, 2 - a few, 3 - some,
4 - most, 5 - all. All 23 questions in the E) category
can be answered as: 1 - 1-5 min., 2 - 6-10 min., 3 -
11-20 min., 4 - 20-30 min., 5 - > 30 min. and the pos-
sibility, “I don’t know”. Categories F) to J) are scored
as follows: 1 - strongly disagree, 2 - somewhat disagree,
3 - somewhat agree, 4 - strongly agree.

Pedometr Yamax SW 701

Along with the ANEWS questionnaire, each par-
ticipant received a Yamax SW 701 pedometer and a re-
cording sheet to record their individual characteristics
(weight, height, age and sex) and daily number of steps.
The Yamax Digiwalker SW 200 (Yamax Corporation,
Japan) is a light (20 g) and small commercial electronic
pedometer that measures vertical oscillations. (Schnei-
der, Crouter, & Bassett, 2004). Yamax uses a spring sus-
pended lever that moves in response to the hip’s vertical
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oscillations. The movement opens and closes an electri-
cal circuit, and each vertical oscillation detected above
a critical threshold (0.35 g) is registered as a step taken
(Tudor-Locke et al., 2002). Total numbers of counted
steps are displayed on a small screen.

In general, pedometers are most accurate in count-
ing steps, less accurate in calculating distance, and least
accurate at estimating energy expenditure (Crouter et
al., 2003). Because steps are the most direct expression
of what the pedometer actually measures, Tudor-Locke
and Myers (2001) recommend reporting pedometer
data as STEPS.

Formal Conceptual Analysis

From the perspective of FCA the group of respond-
ents can be understood as a set of objects and individual
questions as attributes. The respondents answers then,
create a binary relation between the set of objects and
the attributes. The answers do not have to be necessar-
ily bivalent (yes-no). Multiple value types of answers
(age, number of steps,) can appear here. Due to this,
a suitable scale needs to be applied to transfer the multi-
ple value type of answers into bivalent forms. The result
of this process is a context (X, Y, I), where X is the set of
objects - respondents, Yis the set of attributes - adjust-
ed answers from the questionnaire and / is the binary
relation between X and Y, where (x,y) € I means that
respondent x answered yes to question y.

Another adjustment of the questionnaire is based
on the idea that some questions are closely related. We
consider it more useful to group attributes which result-
ed from the scaling of the questions into one attribute.
Thus we would obtain a more comprehensive view of
the questionnaire. This idea made us create so called
“aggregate attributes”.

Firstly, an expert needs to decide which questions
can be grouped into an “aggregate attribute”. Then, we
replace all the attributes which were formed through
scaling with “aggregate attributes” using the following
procedure. We calculate the weighted mean of individ-
ual attributes and we scale this mean. Formally there is
number n of questions in the questionnaire which we
want to cluster into the “aggregate attributes”. Through

scaling of these questions, Zm . of attributes was cre-

ated, where m_ is the numt;elr of attributes which was
formed through scaling of the i question. The weighted
mean for the object x, is calculated according to the
formula:

v =30 0,(x.a,).
=l =l

o, is the weight of question i, w, is the weight of attribute
j which was formed through the scaling of question
i a, is an attribute which was formed through the scal-
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ing of question i, j € m, value v(x) e <0.1>. We create
5 aggregate attributes according to these rules:

<x, very low> IS Il iff a(x) € <0; 0.2>,

<x, low> e [ iff a(x) € (0.2; 0.4>,

<x, moderate> e 1l iff a(x) € (0.4; 0.>,

<x, high> e [, iff a(x) € (0.6; 0.8>,

<x, very high> e [, iff a(x) € (0.8; I>.

Using these aggregate attributes, we replace all
the grouped attributes. In this way, a formal context
X Y, 1 ) is created, where Y1 is the original set of at-
tributes from which we remove all the attributes which
we have grouped into aggregate attributes and then we
add the aggregate attributes into it: <x, y> € /,if y is not
an aggregate attribute and for aggregate attributes the
above rules are applied.

Example 1

For better understanding we provide an example.
There are questions (G1-G3) in the questionnaire which
concern streets in my neighborhood. The expert states
the values in individual weights: cG1 = 0.4, G2 = 0.4
and oG3 = 0.2. To all questions, the respondents could
choose from among these answers: 1 - strongly disagree,
2 - somewhat disagree, 3 - somewhat agree, 4 - strongly
agree. The value of weights w, is stated in TABLE 1.

They created 5 “aggregate attributes”: street - very
low, street - low, street - moderate, street - high, street -
very high (the classification of streets depending on
their suitability for walking). If respondent x answers
the questions this way: G1 - 3, G2 - 1, G3 - 2, will be
v(x) = 0.4 x 0.75+0.4 x 0.5+0.2 x 0.5 = 0.6 and then
<x, street moderate> € /.

Typically, such a formal context contains many ob-
jects and a manageable number of attributes. The cor-
responding concept lattice is too large for an expert to
comprehend. In addition, the expert might not be inter-
ested in the formal concepts from this concept lattice.
Rather, the expert might want to consider aggregates
of the individual respondents as objects in the formal
context with the aggregates defined by having the same
attributes on a set S of attributes specified by an expert,
such as those regarding age, sex, etc., with S being a sub-
set of the set Y of all attributes. Attributes from S will

TABLE 1
Weights w, from example 1
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be called characteristic attributes. The aggregates we
consider are equivalence classes of individual respond-
ents. For respondents x ; x, € X, we put x, = x, if and
onlyif {[x}'nS={x}' NS

Clearly, = ( is an equivalence relationship of X and
X, =, x, means that x, and x, have the same attributes
from §, i.e. are indistinguishable from the attributes of
S. We call the classes [x] _ of =, aggregate objects and
denote, furthermore by X, the set of all classes of =, i.e.
X, =X/ =, by Y,, including the set of those attributes
from Y| not included in S, i.e. ¥,= Y|-S. Now, for each
class [x] _ from X and each attribute yeY,, we con-
sider the relative frequency of objects in having attribute
y and denote it by 7,([x] _, ») or simply by /,(x, y). That
is, we put down:

{x; € [x] = : x; has y}|

12(x9y) =
I[x] =l

We can consider /, a fuzzy relation which will indeed
be the case in this study. Namely, we will consider a par-
ticular concept lattice associated to (X, Y, 1), called
a lattice of crisply generated fuzzy concepts. For techni-
cal reasons, we round up the degrees assigned by /, to
those from the scale (0; 0.01; ...; 0.99; 1). More details
on this method are described in the article (Bélohlavek
et al., 2007).

For such a formal fuzzy context (X, Y, I,) we can
calculate a fuzzy conceptual cluster. We base it on the
following study Bélohlavek (2002). The conceptual clus-
ter obtained in this way B (X, Y, 1)) is already suitable
for analysis.

RESULTS

The ANEWS questionnaire (Neighborhood Environ-
ment Walkability Scale - Abbreviated) includes 54 ques-
tions in total. They were answered by 662 respondents.
Using the method described above, we created 8 ag-
gregate attributes, from which we created 40 attributes
using scaling (8 x 5). Next to these attributes, the con-
text involves other attributes of demographic data: sex

] Answers
Questions

1 2 3 4
G1 - absence of cul-de-sac (dead end streets) 0.25 0.5 0.75 1
G2 - short distance between intersections (100 yards or less) 0.25 0.5 0.75 1
G3 - alternative routes for getting from place to place 0.25 0.5 0.75 1
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(2 attributes - females, male), BMI - Body Mass Index
(4 - lower body weight, normal body weight, overweight
and obesity), age (5 - aged 15-29, aged 30-39, aged
40-49, aged 50-59, aged 60-65), smoking (2 - smoker,
nonsmoker), driver (2 - has, does not have a driving
license), participation in organized physical activity
(4 - none, 1 per week, 2-3 per week, more than 3 per
week), steps (TABLE 2).

TABLE 2
Scale for value steps

Attribute Number of steps per week
Steps low 4000-6999
Steps moderate 7000-9999

10000-12999
13000-15999

Steps high
Steps very high

Thus we obtained a formal context which includes
662 objects and 65 attributes. For another adjustment
of formal context, aggregate objects are applied. We
used sex - male, sex - female and steps (steps - low,
steps - moderate, steps - high a steps - very high) as
characteristic attributes. The obtained formal fuzzy con-
text includes 8 objects and 59 attributes. Using it, we
created a corresponding fuzzy conceptual cluster.

When studying the cluster, we tried to examine what
influence the environment (characterized by aggregate
attributes) has on the number of steps in respondents.

TABLE 3
Comparison of concepts of females and males
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We studied males and females separately. TABLE 3
shows the corresponding concepts for male and TA-
BLE 4 for female. We state only the aggregate attributes
at the levels of very high (VH) and high (H). It is also
possible to compare the other levels (moderate, low and
very low), but we were interested mainly in the positive
influence of the environment on steps.

The levels of correspondence in TABLE 3 express
a minimal number of respondents in percentage, which
show the given attribute. In bold, the most apparent
differences between groups of men or women with a
low number of steps vs. a high number of steps are pre-
sented. Fig. 1 and 2 show variables (attributes) with
more than a 10% increase in the groups of men (Fig. 1)
and women (Fig. 2) categorized according to the daily
number of steps. Fig. 1 and 2 also show the increase
of selected individual characteristics of respondents. In
both the groups of men and women, we have indenti-
fied the highest increase in the attributes F) walking
accessibility of services and shops, G) types of streets,
and I) neighborhood surroundings; all in the levels high
and very high. Out of the individual characteristics of
respondents, which are associated with the increasing
number of steps per day, are participation in organized
physical activity (2 and more times a week) and in the
group of men, moreover normal weight and nonsmoking
also play a role (Fig. 1 and 2).

The category of questions G) on types of streets in
the neighborhood is related to a higher number of steps

I = Gender - male, steps Gender - female, steps
tent =
en 2 | [low] | [moderate] | [high] | {very high] | {low] | {moderate] | [high] | [very high]
VH 0 0 0 0 0 0 0 0
D type of resid. apartment
H 0.23 0.22 0.20 0.18 0.10 0.19 0.16 0.19
VH 0 0.05 0.02 0.05 0 0.03 0.07 0.05
D type of resid. house
H 0.46 0.34 0.35 0.42 0.52 0.37 0.37 0.34
VH 0.08 0.04 0.03 0.01 0.10 0.06 0.05 0.03
E distance of stores and services
H 0.15 0.19 0.18 0.26 0.21 0.39 0.24 0.26
VH 0.40 0.52 0.54 0.53 0.42 0.48 0.51 0.57
F access to stores and services
H 0.38 0.37 0.35 0.39 0.47 0.39 0.37 0.30
VH 0.38 0.39 0.53 0.57 0.36 0.34 0.51 0.48
G type of streets
H 0.46 0.41 0.31 0.26 0.42 0.43 0.33 0.35
VH 0.15 0.23 0.15 0.24 0.26 0.29 0.26 0.21
H places for walking/cycling
H 0.76 0.43 0.63 0.45 0.57 0.41 0.48 0.56
VH 0.08 0.09 0.08 0.14 0.05 0.08 0.11 0.09
I neighborhood surroundings
H 0.23 0.28 0.32 0.28 0.10 0.31 0.26 0.33
VH 0.53 0.38 0.49 0.53 0.52 0.44 0.55 0.47
J neighborhood safety
H 0.46 0.37 0.35 0.39 0.36 0.45 0.34 0.45
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(>10000), therefore we focused more on individual ques-
tions in this category. The category G) includes the fol-
lowing questions: G1) - the streets in my neighborhood
do not have many cul-de-sacs (dead end streets). G2) -
the distance between intersections in my neighborhood
is usually short (less than 100 meters). G3) - there are
many alternative routes for getting from place to place in
my neighborhood. (I don’t have to go the same way eve-

Fig. 1

Acta Univ. Palacki. Olomuc., Gymn. 2008, vol. 38, no. 2

ry time.) Using FCA, we have expressed in % represen-
tation of positive answers (strongly agree) to questions
G1) to G3) in groups of men and women. Fig. 3 shows
that mainly the absence of cul-de-sacs in the neighbor-
hoods and the possibility to choose alternative routes
in getting from place to place support daily physical
activity in the inhabitants of the regional cities.

Variables with the most apparent increase (>10 %) of representation in groups of men classified according to daily

number of steps
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707 x - — 4l — very high access
to services
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— A — very pleasant
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Fig. 2

10000-12999 (n=115) 13000-15999 (n=77)

Variables with the most apparent increase (210 %) of representation in groups of women classified according to daily

number of steps

walking friendly

_—-—n streets
i
—
— 4l — very high access
o 11,_—_‘ to services
- =
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— @ — higher participation
in organized PA

65 A
55 1
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// ///
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L 4
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4000-6999 (n = 19) 7000-9999 (n = 118)

daily number of steps

10000-12999 (n=130) 13000-15999 (n=117)
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Fig. 3
Types of streets in neighborhoods of men and women according to the daily number of steps
55 - J |
/ — M — absence of dead end
Y 7 [ streets - male
50 A 2 . .
// L - = 3 - - absence of dead end
45 A L. ./ Ll streets - female
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ot~ / 3)
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® - - O - - short distance between
20 1 intersections - female
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4000-6999 7000-9999 10000-12999 13000-15999
daily number of steps
DISCUSSION the given attribute or not) and is thus formed only from

The main aim of the study was to identify variables
pointing out physical activity friendly and stimulating
environments in a random sample of 15-65 year old
inhabitants of selected cities in the Czech Republic us-
ing the method of Formal Conceptual Analysis. The
answers of the respondents in the random sample of
the 15-65 year old population to the questions in the
ANEWS questionnaire and their physical activity levels
provide a sufficient base in order to identify common
attributes related to a walking and cycling friendly en-
vironment in Czech cities. The tools involved in the
Formal Conceptual Analysis (“aggregate attribute”,
“characteristic attribute”, “true value”, “weight of the
answer”) allow more views of the data; especially, in
the case of non metric data (nominal and ordinal data)
that require non parametric tests. The FCA, however,
emphasizes the expert evaluation, e.g. weights, when
scoring individual questions in the same category or the
choice of the limit values of the intervals of aggregate
attributes.

FCA is a mathematical method to identify interest-
ing clusters of objects in a matrix of data which are
formed by objects and by the characteristics of the ana-
lyzed objects. The matrix of data (formal context) is
formed by the objects, attributes (the characteristics of
the objects) and by their relations, which state whether
a given object has a given attribute. In the classical FCA
approach, the relation is bivalent (the object either has

0 or 1. Yet generally, we work with multi value or con-
tinuous characteristics (height, number of steps per day,
age, etc.). “Classical logic”, operating only with 0 = not
true and 1 = true values, can hardly provide sufficient
description of these data. In order to describe such char-
acteristics, we apply fuzzy logic.

The procedure of calculating a fuzzy conceptual
cluster is very complex (formal context - formal fuzzy
context - formal fuzzy conceptual cluster) but it should
lead to the most accurate description of phenomena
and their interpretation. In our study, we use 101 true
values (0; 0.01; ...; 0.99; 1), which we can interpret as
the minimal number of respondents in percentage who
have a given attribute or a combination of attributes.
Mathematical formulation in percentage is comprehen-
sible to a non expert public, too.

Where there is at least a 10% difference in the char-
acteristics of the environment in groups of men and
women categorized according to their number of steps
per day (Fig. 1-3), this is considered to be logically sig-
nificant. The choice of the limits was based on the com-
mon variability of the answers (£4%) between equivalent
forms of the Czech version of the IPAQ questionnaire
and the FCA method for its evaluation (Sigmund et al.,
2007). Similarly to other studies using the NEWS ques-
tionnaire (Leslie et al., 2005; Saelens et al., 2003) and
GIS analysis of the environment (Frank et al., 2005), we
have confirmed the hypothesis that a walking friendly
environment enhances a higher (longer and more fre-



72

quent) level of walking and other physical activities.
A walking friendly environment is represented by street
connectivity, the absence of cul-de-sacs, a combination
of commercial and residential areas, esthetics (clean
streets, trees, etc.) and by safety. Unlike international
studies, all the groups of respondents in our study per-
ceived their neighborhood as being safe or very safe
regardless of the categories of the number of steps per
day. We need to, however, ask whether the perception
of highly safe neighborhoods is not already changing,
e.g. with the increasing number of cars and traffic which
brings ever more noise and air pollution.

The novelty of this study is represented by the joint
use of the “objective” measure of physical activity and
the “subjective” assessment of the neighborhoods by
the inhabitants. Monitoring was carried out during the
“walking and cycling friendly periods” of Spring and
Autumn over a usual working week. Howeyver, the gener-
alization of the results to all Czech cities would be more
profound if other large cities such as Prague, Jihlava,
Karlovy Vary, Pardubice, and Zlin had been included
in the study. Not having the full range of large cities
included in the study can be seen as one of the limits
of the study.

CONCLUSION
On the use of the Formal Conceptual Analysis

FCA provides useful tools to describe the relation-
ship between physical activity and the environment in
neighborhoods from the kinanthropological perspective.
There is a strong emphasis on the expert choice of the
limit values of the intervals of aggregate attributes or
weights assessment when scoring the individual ques-
tions.

On the relationship between the environment
in cities and physical activity

Based on the results obtained from the ANEWS
questionnaire and the number of steps per day, a physi-
cal activity friendly/stimulating environment in Czech
cities can be described as having good accessibility to
services, highly walkable streets (connectivity, clean-
ness, the absence of cul-de-sacs) and the nice esthetics
of neighborhoods. The factor of participation in regular
physical activity is closely associated with the availabil-
ity of services.
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POUZITI FORMALNI KONCEPTUALNI ANALYZY
PRI HODNOCENI VZTAHU MEZI PROSTREDIM
VYBRANYCH METROPOLI CESKE REPUBLIKY
A POHYBOVOU AKTIVITOU JEJICH OBYVATEL

(Souhrn anglického textu)

Soucasnym trendem co nejvérnéjSiho popisu real-
nych jevi je interdisciplinarni pfistup, ktery s sebou pfi-
nasi velké mnoZstvi analyzovanych proménnych. Diiraz
je proto kladen na presné statistické zpracovani a co
nejvystiznéjsi interpretaci tak velkého mnozstvi rtizno-
rodych dat. Cilem studie je najit promé&nné poukazujici
na pohybové pratelské a stimulujici prostiedi metropoli
u randomizovaného souboru 15-65letych obyvatel Brna,
Ceskych Budgjovic, Hradce Kralové, Liberce, Olomou-
ce, Ostravy, Plzné a Usti nad Labem pomoci metody
formalni konceptualni analyzy (FCA).

Charakteristiky prostfedi metropoli a demografic-
ké udaje jejich nahodné vybranych obyvatel (384 Zen
a 278 muzili) byly mapovany dotaznikem ANEWS v pri-
béhu jara a podzimu roku 2007. Soucasné s aplikaci
ANEWS dotazniku byla pomoci pedometru Yamax SW
701 monitorovana tydenni pohybova aktivita (PA) zu-
Castnénych obyvatel. FCA je matematickou metodou
hledani zajimavych shlukl objektli z matice dat o vlast-
nostech analyzovanych objekti.

S rostoucim dennim pocétem krokl z Yamaxu se
u Zen i muzl vyznamné zvySuji (210 %) nasledujici
charakteristiky prostfedi - chodecky vysoce pfiznivé
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ulice, velmi pfijemné okoli bydli§té a chlizi dostupné
sluzby a faktor ui€asti v organizované PA (>2 krat tydng¢).
U skupiny muzli navic i procentualni zastoupeni nekufa-
kli a neobéznich jedinct. Pohybové pratelské a stimulu-
jici prostfedi nasich metropoli 1ze, vzhledem k dennimu
poctu krokti, charakterizovat blizkou dostupnosti sluzeb,
absenci slepych ulic, pési prichodnosti ulic, jejich €isto-
tou a osazenim stromy.

Klicovad slova: ANEWS dotaznik, chiize, pocet krokii, for-
mdlni koncept, formdlni konceptudlni svaz, charakteris-
ticky atribut.
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