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Abstract

The presented study examined the relationship between the physical activity of seniors and level of
cognitive functions. The sample consisted of 33 well-adjusted older adults (on average 68 years old),
recruited from several physical activity programs. The participants performed five cognitive tests
selected from the Vienna test system battery. Subsequently, the relationship of their age and the
measures of cognitive function was analyzed. It was found that the age of respondents was related
only to their performance in complex tasks which included a processing speed component. The
participant’s performance in simple tasks and in measures unaffected by processing speed was
unrelated to age. Results are consistent with the processing speed theory of adult age differences in
cognition (Salthouse, 1996). Furthermore, the performance in complex cognitive tasks was influenced
by the level of participation in leisure physical activities; this suggests that physically active lifestyle
may limit the impact of age on cognitive function.
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1. INTRODUCTION

The importance of physical activity in the process of healthy aging has been emphasized, for example,
by a World Health Organization publication (WHO, 2012) “Strategy and action plan for healthy
ageing in Europe, 2012-2020“. Various approaches delimit the population of older adults as people
over 50 years old but also as people over 65 years old. In any case, many older adults tend to be active
at work and other domains many years after reaching these thresholds. However, overall physical
activity of older adults is often determined by the type of work they do (i.e. whether their work is
mostly sitting, light manual work, or physically demanding work, and so on) and we cannot
automatically expect that working older adults equal physically active older adults.

There is no doubt that sufficient and appropriate physical activity should be included in lifestyles of
people of all ages as it represents one of the most important factors of active and healthy aging.
Recently, significant effort has been made to unify the methodical approaches to measuring physical
activity, compare the current situation as well as developmental trends in various countries (Gratton,
Rowe & Real, 2011; Scheerder et al., 2011) and in this way satisfy the current high demand for data
on various life domains of European citizens in the unifying Europe. Within the European Union,
various documents have been accepted that focused on sports, such as the “Nice declaration on sport”
(2000) that has emphasized the educational, health and sociocultural role of sport, or the “White paper
on sport” (2007) that has expanded on benefits, risks and developmental conditions of sport.
Importantly, Eurostat (the Statistical office of European Union) has begun collecting and analyzing
data on the European citizens’ participation in sports and physical activity (European Commission,
2004, 2010, 2014). The results of Eurostat studies bring information on various aspects of sporting
activity of European citizens, such as how often they participate in sports, what their attitudes towards
sports are, how their perceive barriers towards sport participation, and also the intensity of physical
activity. The last two Eurostat surveys also differentiate between sport participation (including non-
competitive and non-organized sports) and participation in non-sporting physical activity (such as
transportation by bike, dancing, or gardening).

The results of Eurostat surveys provided important data for an evaluation of prevalence of physical
activity in the lifestyles of people with implications for health prevention and healthy aging. The
Eurostat data have been presented by the country, gender, and age. Eurostat differentiated between
55-69 years old and 70+, whereas the 2014 survey combined these age groups into one 55+ group,
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probably because the results of the two groups did not differ significantly in the earlier studies. The
most recent data on the participation in sports and physical activity has been provided by
EUROBAROMETR 412 (European Commission, 2014). This study found that, in EU, 48 % of
people participated in some type of physical activity at least once a week, 30 % did not participate in
any physical activity. The level of physical activity decreases with age. People who participated in
sports only rarely or never were mostly people without paid work (72 % of pensioners and 63 % of
unemployed). On average, just 30 % of Europeans aged 55+ participated in sports at least once a week
which means that only relatively few European older adults managed to keep up with the
recommended levels of physical activity.

Eurostat studies have distinguished also the category of pensioners. However, based on very similar
results in populations 55+ and pensioners (who usually fall into the 65+ category), retirement does not
seem to be an important threshold all by itself but the effect of aging seems to be rather gradual. Many
research studies have confirmed that lower participation in sports is directly related to age (e.g.
Slepi¢ka & Slepickova, 2002; Gratton, Rowe & Real, 2011; Scheerder et al., 2011). Nevertheless,
many people prefer other than sport-related physical activities; non-sporting physical activity can also
enrich people’s lives and positively influence their health. About 15 % of EU citizens participate in
non-sporting physical activity (such as transportation by bike, dancing, or gardening) 5 times or more
per week. About one third of EU citizens participate in this type of physical activity 1-4 times per
week which implies that about a half of EU citizens do not participate in this type of physical activity.

1.1. Physical activity and cognitive functions of seniors

In the presented study, we want to explore the relationship between the physical activity of seniors and
level of cognitive functions, as important part of quality of life. It seems that moderate and vigorous
physical activity and leisure physical activity can be especially beneficial.

As the average age of the world population constantly rises (WHO, 2010), the topic of aging receives
ever-growing research attention (e.g. Aldwin & Gilmer, 2013; Cruikshank, 2013; Stépankova, 2012).
One of the most important criteria of the “successful” aging is the lasting preservation of cognitive
functions (Albert et al., 1995; Park & Schwarz, 2012; Stépankova et al. 2012). Cognitive functions
such as attention, reaction speed, or memory, significantly determine self-sufficiency of older people.
At the same time, these cognitive functions seem to be significantly impacted by progressing age
(Kallus, Schmitt & Benton, 2005; Hoyer & Verhaeghen, 2006).

The processing speed theory of adult age differences in cognition (Salthouse, 1996, 2000) has been
one of the most influential theories which attempt to explain the age related cognitive decline. It
assumes that the age related decline in cognitive function is determined by a decline in the processing
speed of cognitive processes whereas other aspects of cognitive processes remain relatively unaffected
by age. On this basis, the theory also supposes that the efficiency of cognitive functions in older age is
especially affected by the difficulty of the solved task, its complexity, and time constraints (Salthouse,
1996).

It is to be mentioned several authors researched cognitive function in older adults (Preiss, Lukavsky &
Steinov4, 2010; Stépankova et al., 2012; Stépankova & Steinova, 2009). We intend to build on their
work and examine the impact of aging on performance in cognitive tasks of varying difficulty which
would help us to understand the ways in which the processing speed ability influences the cognifive
function in older age. We follow up on some of our previous studies in which we focused on
motivation to physical activity of older adults (Mudrék, Slepi¢ka & Elavsky, 2011, 2012) and lifestyle
factors influencing the quality of life in older adults (Mudrak, Slepi¢ka & Siska, 2011; Mudrak et al.
2011).

The goal of the study is to explore the impact of aging on cognitive function in older adults.
Specifically we focus on the relationship of the processing speed of cognitive functions and aging. On
the basis of the processing speed theory of adult age differences in cognition (Salthouse, 1996, 2000;
Kallus, Schmitt & Benton, 2005) we expect that the processing speed of cognitive functions declines
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with age, the aspects of cognitive function unrelated to processing speed are much less impacted by
aging. Furthermore, we expect that the observed impact of age on cognitive function is limited by
physically active lifestyle.

2. METHODOLOGY
2.1. Sample

The research sample consisted of 33 seniors aged between 60-92 years; their average age was 68
years. All participants were retired, on average they spent 7,6 years in retirement. Majority of
respondents were women (69,7 %), 51,6 % of participants had high-school education, 45,2 % had
university education. 81,3% of participanrs mentioned at least moderate health problems and using
medication. On the other hand, the participants as a whole represented a group of active and well-
functioning older adults. We approached them through various physical activity programs for older
adults in which they actively participated. 65,6% of respondents can be regarded as physically active
according to the WHO standards (WHO, 2010). They stated that on average they weekly participated
in 53 minutes of vigorous physical activity, 201 minutes of moderate physical activity and 301 of light
physical activity. Average BMI index was 26,8.

2.2. Methods
Vienna test system

Vienna test is a comprehensive battery of electronically administered achievement tests which
measure a wide range of cognitive functions, such as attention, working memory capacity, reaction
speed spatial abilities and also complex cognitive function and personality characteristics. The tests
which measured various aspects of the cognitive processing speed were selected from the Viena test
system: Determination test (DT), Cognitrone (COG), Reaction test (RT), Visual pursuit test (LVT),
and Visual memory test (VISGED).

Determinantion test represents a measure which is especially appropriate to the study. It is a complex
instrument measuring attention, short-term memory, and reaction speed in tasks which demand fast
and accurate responses to changing visual and auditory stimuli. Due to its structure, the test is
especialy suitable for examining cognitive changes taking place in older adults because the ability to
solve these tasks seems to be especially vulnerable to the process of aging (Ansley et al., 2005;
Rogers, 2012; Salthouse, 1996). Determination test was used in previous studies in the research on
aging (Kallus, Schmitt & Benton, 2005). Cognitrone is a test which assesses attention and
concentration through comparison of figures with regard to their congruence. The respondent’s task is
to compare an abstract figure with a model and to decide whether the two are identical. Visual memory
test assesses visual memory performance by measuring how respondents receive and replay visual
information presented in the form of symbols on a city map. The respondent is instructed to memorize
positions of the individual symbols and recall them correctly afterwards. The adaptive presentation
ensures that the respondents are only confronted with tasks corresponding to their performance level
(Schuhfried, 2011).

Questionnaire battery

Apart from the Vienna tests, the respondents were also presented with a questionnaire battery in which
we inquired about their demographic and lifestyle characteristics (especially their physical activity).
Participants were asked to provide basic demographic information, such as gender, age, education,
income, marital status, height and weight (which were used to compute the body mass index), and
details of their health status. Physical activity was assessed by self-report using two different
measures, the Leisure Time Exercise Questionnaire (LTEQ; Godin & Shephard, 1985) and the
Physical Activity Survey for the Elderly (PASE; Washburn et al., 1993). The LTEQ measures self-
reported average weekly amount of phzsical activity (PA) over the period of the last four weeks at
three intensity levels (strenuous, moderate, light) including time spent sitting. LTEQ is considered a
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valid and reliable instrument for measuring leisure-time PA and has been used previously with older
adults (Godin & Shephard, 1985; Kliman & Rhodes, 2008). The PASE records levels of PA in various
domains and also types of PA and their perceived intensity as performed in the past week. Compared
to LTEQ, it covers broader range of PA focusing also on PA in work and household and was designed
specifically for older adults. PASE is considered a valid instrument for measuring PA in older adults
(Washburn et al., 1993).

The 12-item questionnaire SF-12 (Ware, Kosinski & Keller, 1996) was used to measure psychological
and physical health. This questionnaire focuses on self-evaluation of one’s health, perceived health
limits, or physical, emotional, and social aspects of one’s health. The SF-12 questionnaire provides
scores of perceived psychological health (mhs) and physical health (phs). It represents a valid and
reliable method of health evaluation frequently used in the research on older adults (Ware, Kosinski &
Keller, 1996). Satisfaction with life questionnaire (Swl) (Diener et al., 1985) is the most frequently
used instrument measuring global life satisfaction. It represents an instrument with good reliability and
validity which is suitable for research on older adults (Diener et al., 1985).

The respondents of the study were approached through various organizations for older adults, such as
the Czech Association of Sport for All, the University of the Third Age and a physical activity
program taking place at the Faculty of Physical Education and Sport, Charles University in Prague. All
respondent were examined by the Vienna test system battery; the total test time was about 45 minutes.
Subsequently they filled the questionnaire battery; the return rate of the questionnaires was 100%. The
data were processed by SPSS 21.0. We computed the descriptive statistics, and Spearman correlation
coefficient between the cognitive and other variables.

3. RESULTS
3.1. Age and health status

Considering the relationship of age and the quality of life, a significant relationship between age and
the objective measures of health, such as the presence of health problems or the number of health
conditions was observed. However, there were no significant relationshipsbetween the age and the
self-evaluation of psychological (mhs) and physical (phs) health, or the life satisfaction (SWL) of our
respondents (see Table 1).

Table 1 Age and health status (r — correlation coefficient, p — significance level)

Health problems [ Number of conditions|phs |mhs |SWL

* *

Age|r (,383 420 -,189(,089(,054

p|,030 ,023 ,292 (,624],766

3.2. Age and cognitive processing speed

Cognitrone presented respondents with relatively easy tasks without extensive complexity or time
pressure. In this type of tasks the impact of age was not observable. Only in the most difficult
Cognitrone task which was the decline of a picture differing from the model (as opposed to accepting
a picture the same as the model), the relationship with age bordered on being significant (p = ,075)
(see Table 2).
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Table 2 Age and Cognitrone test results (r — correlation coefficient, p — significance level)

Average time for | Average time for |,,Correct hit“ ,»corect decline” Total
,»correct hit* »correct decline”  [number of number of responses vyorking

(s) (s) responses time

Age|r (,147 ,314 ,143 ,046 222

p|,414 ,075 ,428 ,798 ,215

Visual memory test presented respondents with tasks which were especially demanding on the
working memory capacity, i.e. an ability to store and retrieve a large number of visual information.
However, the task did not require high processing speed as the respondents’ response times were
measured but not included in the final score. The recorded total working time was more a measure of
‘cognitive tempo’ as a personality characteristic rather than a measure of processing speed as a
performance-determining factor. In our sample, this kind of task was unrelated to age (see Table 3).

Table 3 Age and Visual memory test results (r — correlation coefficient, p — significance level)

Visual memory performance | Total working time | Total number of items

Age|r|-,084 ,152 -,017

p|.642 ,399 ,926

Visual pursuit test was more complex than the previous tests and it also put the respondents under time
pressure, as they had to solve the puzzles as fast as possible and the working time was included in their
final score. Here, the processing speed was significantly related to the age of respondents with
correlational coefficients ranging from r = ;353 to ,476. Again, the measure that did not include a
processing speed component (i.e. number of correct answers) did not correlate significantly with age
(see Table 4).

Table 4 Age and Visual pursuit test results (r — correlation coefficient, p — significance level)
Median time for correct | Number of correct Working Raw scorebased on
answers (sec) answers time viewing times

Age|r|,413 -,085 476" -,353"
p|,017 ,639 ,005 ,044

Determination test has a very strong processing speed component as the respondents have to react as
fast as possible to fast-changing stimuli. The task is very complex; the respondents have to employ
both hands (on reaction panel) and legs (on reaction pedals) to respond to various kinds of visual and
acoustic information. Also, unlike in the other tests, the failure in earlier tasks negatively affects the
performance in latter tasks. Similarly to the Visual pursuit test, the processing speed related measures
showed significant correlations with age. We observed significant relationship with median reaction
time (r = ,467), number of stimuli (r = -,432), and number of correct answers (r = -,403). The number
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of stimuli and the number of correct answers have also a strong processing speed component because,
due to the adaptability of the test, the faster the respondents respond, the more stimuli is presented. On
the other hand, the age was not related to the number of incorrect and omitted answers. It means that
the older the respondents, the slower they worked, the fewer stimuli they were presented and, as a
result, the fewer number of correct answers they scored. However, older respondents did not make
more mistakes and not omit more responses than the younger ones (see Table 5).

Table 5 Age and Determination test results (r — correlation coefficient, p — significance level)

DT Median reaction time |DT Number of stimuli [DT DT DT

Correct Incorrect | Omitted
Age |r |467" -,432" -,403" -,066 ,140
p [,007 ,013 ,022 720 444

3.3. Impact of leisure physical activity on cognitive functions

The possible impact of physical activity on the cognitive function in older adults was explored Linear
regression models in which the age and participation in physical activity as measured by LTEQ and
PASE questionnaires predicted cognitive function measured by the Determination test. The
Determination test captured the age-related changes in cognitive function. It was found that the model
significantly predicted both DT median reaction time (F (3, 27) =4,005, p =,018, R =,555, explaining
30,8 % of variance DT median reaction time) and the number of correct answers (F (3, 27) =5,631, p =
0,004, R =,620, explaining 31,7 % of variance DT number of correct answers). However, out of both
measures of physical activity, only LTEQ contributed to the models (beta = -,296 in DT median
reaction time and beta = ,275 in DT number of correct answers) which suggests that only the
participation in leisure physical activity (as opposed to overall physical activity measured by PASE)
predicted the level of cognitive function in our respondents.

4. DISCUSSION

As expected, it was found that the age of respondents was significantly related to their ability to
perform on various cognitive tasks. Specifically, the age impacted the processing speed component of
the cognitive functions. Across all used cognitive tests we consistently observed that most measures
related to the processing speed were significantly related to age, whereas measures unrelated to
processing speed (i.e. the tasks which did not include the speed of the response into the final score) did
not show a significant relationship with age.

It seems that this relationship was strongly dependent on the complexity and difficulty of the task
combined with the time pressure. In an easy task with little complexity (as represented by the
Cognitrone test) even the measures related to processing speed were not significantly related to age
with the exemption of the most difficult measure which bordered on significant. The measures in the
Visual memory test did not include the processing speed component at all and, as expected, they did
not show a significant relationship with age. That is particularly interesting in relation to the total
working time which in this case did not represent a measure of the test performance but more a
measure of ‘cognitive tempo’ as a personality characteristic which was unrelated to age.

The nature of age-related decline of cognitive function has been best captured by the two remaining
tests (Visual pursuit test and Determination test). Both tests were complex, difficult and put the
respondents under time pressure which appeared as more challenging for older respondents.
Nevertheless, even in these tests the age of respondents was not related to all measures of test
performance but only to those which included a processing-speed component. It means that although
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the older respondents performed generally slower in these tests they did not make more mistakes and
did not have more difficulties in solving the tasks.

These findings are consistent with the processing speed theory of adult age differences in cognition
(Salthouse, 1996; Kallus, Schmitt & Benton, 2005). Salthouse (1996) explains the impact of aging on
the processing speed of cognitive functions by two mechanisms. The first one is called the limited
time mechanism. When an older person performs a complex task, the time to perform later operations
is increasingly restricted due to the time demands of the early operations which results in the
performance decline. The second mechanism is called the simultaneity mechanism. In older adults, the
products of early processing tend to get increasingly lost by the time the later processing is completed
and the results of early operations are not available when needed (Salthouse, 1996). These
meachnisms take place predominantly in tasks which require processing a large number of cognitive
operations. In such case, the later operations are increasingly distorted by the errors made in earlier
operations. The Visual pursuit test and the Determination test in which the impact of age has been
most prominent represent the prime examples of this kind of a task.

However, although the results of the study show that the age of respondents determines the level of
cognitive function by impacting the processing speed ability, we also found that this relationship was
mediated by physically active lifestyle, specifically by the participation in leisure physical activity.
Also other research studies suggest that the process of aging may be to a large degree determined by
the lifestyle factors. For example, the age related decline of cognitive functions can be prevented by
cognitive training (Ball et al., 2002; Stépankova et al., 2012). In general, the activity of a person
represents a crucial factor in this regard (Newson & Kemps, 2005). Albert et al. (1995) found that
vigorous physical activity functions as a preventive measure of the age-related cognitive decline.
Scarmeas & Stern (2003) argued that active lifestyle and the participation in a large number of leisure
activities prevents the age-related cognitive decline. Numerous other studies have also shown that the
active lifestyle and the participation in leisure physical activity may serve as a protective factor
limiting the negative impact of aging on cognitive function (Gelder et al., 2004; Hultsch et al., 1999;
Yaffe et al., 2001). Physical health may also play a significant role in the age related cognitive decline
(Salthouse, 2000), as well as the psychological health represented by the absence of anxiety and
depression (Jorm, 2000; Wetherell et al., 2002). However, due to the relatively small scope of our
research we were not able to explore all the mediating effect of these variables on the observed
relationship between the age of respondents and the processing speed of their cognitive functions.
However, it may be assumed that, apart from the participation in leisure physical activity, also other
health, environmental and psychological variables have at least some impact on the cognitive aging
which should be explored in the continuation of the project.

5. CONCLUSION

The results of the study confirmed the proposed hypotheses formulated on the basis of the processing
speed theory of adult age differences in cognition. We found that the age related decline of cognitive
functions in our respondents may be attributed to the decline in the cognitive processing speed
whereas the measures unrelated to the processing speed did not show a significant relationship with
age. The age related decline was evident in complex, difficult and time-bound tasks whereas the
performance in simple and easy tasks without a time limit remained unaffected by the age of
respondents. The age related decline was limited by participation in leisure physical activity which
suggests that the concept of “active aging” should be promoted in the population of older adults.

The article was supported by the research grant PRVOUKP 39 Social-Sciences Aspects of
Human Movement.

Page 348


http://www.scientific-publications.net/

Educational Alternatives Journal of International Scientific Publications
ISSN 1314-7277, VVolume 13, 2015 www.scientific-publications.net

REFERENCES
Aldwin, CM & Gilmer, DF 2013, Health, illness and optimal aging. Springer, New York.

Albert, MS et. al. 1995, ‘Predictors of cognitive change in older persons: MacArthur studies of
successful aging’, Psychology and aging, vol. 10, no. 4, pp. 578-589.

Anstez, KJ, Wood, J, Lord, S, Walker, JG 2005, ‘Cognitive, sensory and physical factors enabling
driving safety in older adults’ Clinical psychology review, vol. 25, no.1, pp. 45-65.

Ball, K et al. 2002, ‘Effects of cognitive training interventions with older adults’, JAMA, vol. 288, no.
18, pp. 2271-2281.

Cruikshank, M 2013, Learning to be old. Rowman and Littlefield, Plymouth.

Diener, E, Emmons, R, Larsen, R, Griffin, S 1985, ‘The Satisfaction with Life Scale’, Journal of
Personality Assessment, vol. 49, no. 1, pp. 71-75.

Elavski, S & McAuley, E 2007, ‘Physical activity and mental health outcomes during menopause: A
randomized controlled trial” Annals of Behavioral Medicine, vol. 33, no. 2, pp. 132-142.

Gelder, BM et al. 2004, ‘Physical activity in relation to cognitive decline in elderly men’, Neurology,
vol. 63, no. 12, pp. 2316-2321.

Godin, G & Shepard, RJ 1985, ,A simple method to assess exercise behavior in the community*,
Applied Sport Sciences, vol. 10, no. 3, pp. 141-146.

European Commission 2004, Special Eurobarometr 231 ,,The citizens of the European Union and
Sport*, European Commission, Brussels, viewed 5 October 2014,
<http://ec.europa.eu/public_opinion/archives/ebs/ebs_213_report_en.pdf>.

European Commission 2014, Special Eurobarometr 412 ,,Sport and Physical Activity, European
Commission, Brussels, viewed 5 October 2014,
<http://ec.europa.eu/public_opinion/archives/ebs/ebs 412 en.pdf>.

Godin, G & Shepard, RJ. 1985, ‘A simple method to assess exercise behavior in the community’,
Applied Sport Sciences, vol. 10, pp. 141-146.

Gratton, C, Rowe, N & Real, AJ 2011, ‘International comparison of sports participation in European
countries. An Update of the Compass project’, European Journal for Sport & Society, vol. 8, no. 1-2,
pp. 99-116.

Hoyer, WJ, Verhaeghen, P 2006, ‘Memory aging’ in Birren, JE & Schaie, KW (eds.), Handbook of the
psychology of aging, Elsevier, London.

Hultsch, DF et al. 1999, “Use it or lose it: Engaged lifestyle as a buffer of cognitive decline in aging?’,
Psychology and aging, vol. 14, no. 2, pp. 245-263.

Jorm, AF 2000, ‘Is depression a risk factor for dementia or cognitive decline?’, Gerontology, vol. 46,
no. 4, pp. 219-227.

Kallus, KW, Schmitt, JA & Benton, D 2005, ‘Attention, psychomotor functions and age’, European
journal of nutrition, vol. 44, no. 8, pp. 465-484.

Kliman, AM & Rhodes, R 2008, ‘Do government brochures affect physical activity cognition? A pilot
study of Canada's physical activity guide to healthy active living*, Psychology, Health and Medicine,
vol. 13, no. 4, pp. 415-22.

Leon, CM et al. 1995, ‘Self-efficacy, physical decline, and change in functioning in community-living
elders: a prospective study’, The journal of geronrology. Series B, vol. 51, no. 4, pp. 183-190.

Mudrak, J, Slepicka, P & Elavsky, S 2011, ‘Motivation for physical activity in Czech seniors’, Acta
Universitatis Carolinae Kinanthropologica, vol. 47, no. 2, pp. 7-18.

Page 349


http://www.scientific-publications.net/
http://ec.europa.eu/public_opinion/archives/ebs/ebs_213_report_en.pdf
http://ec.europa.eu/public_opinion/archives/ebs/ebs_412_en.pdf

Educational Alternatives Journal of International Scientific Publications
ISSN 1314-7277, VVolume 13, 2015 www.scientific-publications.net

Mudrék, J, Slepicka, P & Elavsky, S 2012, ‘Pohybova aktivita a jeji socialné-kognitivni determinanty
u ¢eskych a americkych seniort’, Ceskd kinantropologie, vol. 16, no. 3, pp. 49-63.

Mudrak, J, Slepi¢ka, P & Siska, P 2011, ‘Physical Activity and Life Satisfaction in Seniors
Participating in Educational Programs’, Acta Universitatis Carolinae Kinanthropologica, vol. 47,
no.l, pp. 84-95.

Mudrak, J, Slepicka, P, Harbichova, I, Pekny, M 2011, ‘Pohybova aktivita a subjektivni vnimani
zdravi u seniort’, Ceska Kinantropologie, vol. 15, no. 3, pp. 117-129.

Newson, RS & Kemps, EB 2005, ‘General lifestyle activities as a predictor of current cognition and
cognitive change in older adults: a cross-sectional and longitudinal examination’, The journals of
gerontology, series B, vol. 60, no. 3, pp. 113-120.

Park, D & Schwarz, N 2012, Cognitive aging, Routlege, New York.

Preiss, M, Lukavsky, J & Steinov4, D 2010, ‘Decreased self-reported cognitive failures after memory
training’, Educational Gerontology, vol. 36, no. 9, pp. 798-808.

Rogers, W 2012, ‘Attention and aging’, in Park, D & Schwarz, N (eds.), Cognitive aging, New York:
Routlege, New York, pp. 57-74.

Salthouse, TA 1996, ‘The processing speed of adult age differences in cognition’, Psychological
review, vol.103, no. 3, pp. 403-428.

Salthouse, TA 2000, ‘Aging and measures of processing speed’, Biological psychology, vol. 54, pp.
35-54.

Scarmeas, N & Stern, Y 2010, ‘Cognitive reserve and lifestyle’, Journal of clinical and experimental
neuropsychology, vol. 25, no. 5, pp. 625-633.

Scheerder, J et al. 2011, Understanding the game: Sport participation in Europe. Facts, reflections
and recommendation, K.U.Leuven, Leuven.

Schuhfried 2011, Vienna test system - Psychological assesment, Paul Gerin, Wolkersdorf.

Slepicka, P & Slepickova, |1 2002, ‘Sport z pohleduéeské spole¢nosti — I, Ceskd kinantropologie, vol.
6, no. 1, pp. 7-23.

Stépankova, H 2012, Starnuti 2012, Psychiatrické centrum, Praha.
Stépankova, H & Steinova, D 2009, Trénovani paméti, Psychiatrické centrum, Praha.

Stépankova, H, Lukavsky, J, Kope¢ek, M, Steinové4, D & Ripova, D 2012, ‘Modification of subjective
cognitive outcomes in older persons through memory training’, Geropsych, vol. 25, no. 3, pp. 117-
125.

Yaffe, K et al. 2001, ‘A prospective study of physical activity and cognitive decline in elderly
women’, JAMA Internal medicine, vol. 161, no. 14, pp. 1703-1708.

Ware, J, Kosinski, M & Keller, S 1996, ‘A 12-Item Short-Form Health Survey: Construction of Scales
and Preliminary Tests of Reliability and Validity’, Medical Care, vol. 34, no. 3, pp. 220-233.

Washburn, R, Smith, K, Jette, A & Jennea, C 1993, ‘The Physical Activity Scale for the Elderly
(PASE) Development and evaluation’, Journal of Clinical Epidemiology, vol. 46, pp. 153-162.

Wetherell, J L, Reynolds, CA, Gatz, M & Pedersen, NL 2002, Anxiety, cognitive performance, and
cognitive decline in normal aging. Journal of gerontology, series B, vol. 57, no. 3, pp. 246-255.

WHO - Regional Committee for Europe 2012, Strategy and action plan for healthy ageing in Europe,
2012-2020, viewed 10 November 2014,
<http://www.euro.who.int/__data/assets/pdf file/0008/175544/RC62wd10Rev1-Eng.pdf>

Page 350


http://www.scientific-publications.net/
http://www.euro.who.int/__data/assets/pdf_file/0008/175544/RC62wd10Rev1-Eng.pdf

	Pavel Slepička, Irena Slepičková, Jiří Mudrák
	Charles University in Prague, Faculty of Physical Education and Sport, José Martího 31, Prague 6, Czech Republic

