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Abstract
Physical activity is among the basic human needs and is the key precondition for the maintenance and enhancement of health
throughout all periods of life. Physical inactivity is now identified as the fourth leading risk factor for global mortality. Physical
inactivity levels are rising in many countries, with major implications for the prevalence of non-communicable diseases and
the general health of the population worldwide.
An adequate level of physical activity among young women at reproductive age is especially important because it is one of
the preconditions affecting their capability for procreation which, to a great extent, affects their activity during pregnancy and
conditions the course of pregnancy and labour. Unfortunately, many scientific reports indicate a decrease in physical activity
among adolescents, especially girls. The primary cause of this alarming phenomenon are changes in behaviours, including an
increasingly greater amount of time devoted to so-called sedentary activities. Such negative health behaviours of women may
have negative health effects on the functioning of their organism and, in the future, on the development of their offspring.
The objective of the presented study was analysis of the level of physical activity among women at reproductive age (prior
to conception), and pregnant women in Poland. The study group covered 3,940 women, (730 girls aged up to 15, and 3,210
women aged over 15), and 6,252 pregnant women. The survey was conducted among schoolchildren and students during
the last quarter of 2011, while the survey among pregnant women was carried out twice: in the second quarter of 2010, and
in the third quarter of 2011.
The results of the study revealed a relatively low level of physical activity among young women and pregnant women.
The analysis showed an alarming downward tendency in the physical activity of women related to age. Such a decrease in
physical activity among girls already during the period of puberty may be of key importance during the period of maturity,
especially when they become pregnant. It is highly recommended, therefore, that effective actions should be taken in the
area of public health; this would enhance the social awareness, especially among females, concerning the importance of
physical activity for the normal development of the organism and an adequate course of pregnancy and labour.
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INTRODUCTION
According to the classic definition, physical activity is
‘each body movement necessary for everyday life or a part of
a training programme [1]; this is body movement as a result
of muscle contraction, resulting in an increase of energy
expenditure above the basic level’. This broad definition covers
all forms of physical activity, i.e., recreation physical activity
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(sports disciplines, dancing), occupational physical activity,
motor activity at home and in its environs, and activity
associated with transport. Physical activity is characterized by
an adequate intensity, duration, and frequency [2,3]. Physical
efficacy is generally defined as a capability for performing
a hard or long-lasting physical effort, performed with the
participation of large group of muscles, without rapidly
growing fatigued. This concept also covers the tolerance of
changes related with fatigue, and the capability for their quick
elimination after the termination of the effort. In a very broad
concept, physical activity covers cardiopulmonary efficiency,
muscular efficiency, muscular strength and power, as well as
speed, flexibility and nimbleness.
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Physical activity in combination with health-promoting
nutrition is among the basic human needs and a crucial
precondition for maintaining and enhancing health
throughout all periods of life. Physical activity decreases
the risk of the majority of chronic diseases, especially
cardiovascular system diseases, overweight and obesity, type
2 diabetes and cancer [4,5]. Continuing the analysis, physical
activity strengthens the skeletal system and improves the
state of mental health. Beneficial effects of physical activity
in the prevention of cardiovascular diseases have been
confirmed by long-term epidemiological studies conducted
in the United States (the Framingham study, Multiple Risk
Factor Intervention Trial (MRFIT), Harvard Alumni Study,
and the Nurses Health Study) and in many other countries,
including the United Kingdom and Scandinavian countries
[6-10].
Meta-analysis shows that physical activity associated
with energy expenditure of over 4,200 kJ/week (i.e. >1,000
kcal/week) is associated with a considerable reduction in
total mortality (within the range of 25-47%), and the risk of
ischemic heart disease decreases by 30-50% [11]. In physically
active males and females, the risk of cerebral stroke is reduced
by 20-30%, as are both the risk of ischemic and hemorrhagic
cerebral stroke [12]. Non-smokers who maintain a normal
body weight and perform an adequate amount of exercises live
longer, by 5-7 years on average, than those who do not observe
the above-mentioned principles of a health-promoting life
style [10]. The protective effect of effort in the prevention of
cardiovascular diseases and other chronic diseases is doserelated (energy expenditure, duration, frequency, etc.), and is
clearly related with the level of physical efficiency [10,13,14].
Motor activity is an important factor in the prevention of
primary and secondary type 2 diabetes. It has been confirmed
that an increase in energy expenditure of the value of 500
kcal weekly contributed to the decrease in the risk of diabetes
by 6%. However, physical effort in individuals with diabetes
is conducive for the maintenance of glucose homeosthasis,
and reduces the amount of glycolysed hemoglobin [8,15].
There are also reports that routine physical activity reduces
the risk of contracting certain types of cancer, especially
breast cancer (by 20-30%) and colon cancer (by 30-40%)
[16]. An adequate level of physical activity in adolescence and
early maturity has a beneficial effect on the somatic, motor,
mental and social development of man, and trains the need
for continuing physical activity throughout life [17].
A successive increase of physical activity in previously
inactive individuals considerably improves their health
status. A decrease in relative death risk by 44% was confirmed
in individuals who, within 5 years, changed their status
from physically inactive to active. The studies showed that
the application of exercises enhancing health (fitness) by
previous inactivity, after 5 years led to a decrease in the risk
of death by 44% [18]. The studies carried out among women
showed a linear positive correlation between the amount of
physical exercises enhancing health (fitness) performed and
the risk of death.
According to American recommendations, the
recommended dose of physical activity is age-dependent.
In childhood and adolescence, 60 minutes of moderate-tovigorous physical activity (MVPA) is recommended for a
minimum of five days a week, whereas in adults – 150 minutes
of moderate intensity weekly, or 75 minutes of intensive
activity performed evenly for a minimum of 5 days a week.

The European Agency of the World Health Organization, in
its document: European Platform for Action on Diet, Physical
Activity and Health, announced similar recommendations
with respect to the recommended level of physical activity
for individual age groups [19,20].
The latest evidence-based guidelines indicate that regular
physical activity in pregnancy is a basic precondition of its
course [21]. Physical activity during this period, similar to the
time of not being pregnant, is a basis for the maintenance of
the musculoskeletal system on an adequate level and prevents
the development of many disorders, such as varicose veins
of the lower extremities, deep venous thrombosis or lumbar
spine pain. There is much evidence that regular exercise in
the prenatal period is an important element of treatment
and prevention of gestational diabetes, preeclampsia and
obesity in the mother, and resulting from this, implications
for the course of pregnancy, type of pregnancy termination
and the state of newborns after birth [22]. Physical exercises
are currently considered as supportive therapy for women
with gestational diabetes. There is evidence that women
who were physically active before becoming pregnant, more
rarely contracted gestational diabetes during pregnancy [23].
Regular physical exercise in an early period of pregnancy
stimulate placental growth and prevent its pathophysiological
changes, which may the cause of preeclampsia [24,25].
Women performing exercises at the early stage of pregnancy
show a greater pace of placental growth, its larger size, and
an increased amount of placental villi [26,27]. This results
in an increase in blood supply to this organ, improves
its transport capabilities, mainly with respect to oxygen
flow and, consequently, results in the normal growth and
development of the foetus [26]. The results of the studies show
that systematic physical exercises increase the antioxidative
capabilities of the organism of the mother in response to
pregnancy-related oxidative stress, which prevents the
dysfunction of the placenta endothelium which may lead to
preeclampic toxemia [28].
The majority of preliminary evidence available indicates
the positive anti-inflammatory effect of regular physical
exercises, or alleviates the systemic inflammatory response
accompanying preeclampic toxemia [29]. Regular physical
exercises prevent obesity and are the method of its control.
Overweight and obese women prior to conception more
often suffer from infertility and menstruation disorders,
and more often contract the polycystic ovary syndrome,
which considerably decreases the probability of conception
[30,31]. Obesity also increases the probability of spontaneous
abortion [32]. Obese and overweight women bear macrosomic
babies (bigger than indicated by gestational age) [33]. Obese
women more often deliver by Cesarean section or other
non-natural ways [34-35]. Regular physical exercises prior to
conception and during pregnancy help maintain the normal
BMI, prevent obesity and pregnancy complications, and
reduce the risk of an excessive weight gain in pregnancy,
which facilitates the return to the body weight to that
before pregnancy in the puerperal and postpartum periods
[36,37]. Physical activity and physical exercises after the
termination of pregnancy facilitating weight loss down to
the normal BMI values reduce morbidity and mortality risk
due to endometrial cancer [38,39]. The majority of guidelines
recommend physical exercises in pregnancy, which elevate
the heart rate to 60-70% of the maximum heart rate with
respect to women inactive or poorly active during the pre-
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conception period, and to the maximum heart rate – to
60-90 % of the maximum heart rate for previously active
women [40,41]. The above-mentioned recommendations are
also related with the age of pregnant women. For pregnant
women below the age of 20, a safe range of pulse rate which
may occur during physical exercises of the aerobic type is
within the range from 140-155 per minute, for those aged
20-29 – from 135-150 beats per minute, in women aged 30-39
– 130-145 beats per minute, whereas in those aged over 40
– from 125-140 beats per minute. Pregnant women who start
physical exercises, and who were not active before pregnancy
should begin aerobic exercises with 15 minutes of effort 3
times a week, gradually increasing the duration of the effort
to 30 minutes 4 times a week [41]. Pregnant women should
avoid sports burdened with the risk of injury, such as horse
riding, ice hockey, downhill skiing, or gymnastics [42].
The benefits resulting from the performance of physical
exercises after delivery result from an improvement of the
efficiency of the cardiovascular system, facilitation of weight
loss, mood enhancement, decrease in anxiety and depression
[43]. Women in the postpartum period should start physical
activity of moderate intensity as early as possible. It should
be emphasized that strengthening of the pelvic bones by
performing physical exercises decreases the risk of urinary
incontinence [44]. At present, the recommendations suggest
that if pregnancy and delivery had a normal course, then
directly after delivery the woman should start physical
exercises of low intensity in the form of walking, exercises
of the pelvic bones or stretching. In the case of a Cesarean
section, the return to physical exercises may take place after
week 6-8 after delivery, following doctor’s advice [45].
Scientific studies and the recommendations of professional
medical organizations indicate benefits resulting from
physical activity at any phase of human life, including
pregnancy [46,47]. Many national medical organizations
issued proper recommendations in this respect, including, for
example, Canada, the United Kingdom or the USA [21,41,48].
In addition, the US government in its recommendations
concerning physical activity among Americans, under the
name ‘2008 Physical Activity Guidelines for Americans’,
included an entire section concerning recommendations
for physical activity among pregnant women, and during
the postpartum period [49]. According to these regulations,
women at reproductive age, during pregnancy and after
delivery, should perform physical activity of a moderate
intensity for at least 150 minutes daily, for the majority
or all days of the week [41,50,51]. Aerobic exercises are
recommended evenly distributed in individual days of the
week [52,53]. The recommendations in other countries
recommend a similar dose of physical activity of moderate
intensity, not only as the method of preventing obesity and
risk of gestational diabetes, but primarily as an independent
factor affecting the state of a newborn and the course of
delivery [22,54,55].
OBJECVTIVE
The objective of the study was investigation of the level
of physical activity of women at reproductive age (prior to
conception), and pregnant women in Poland.

MATERIAL AND METHODS
Characteristics of the population of women at reproductive
age in the study (schoolgirls and students)
Analyses of the population of women at reproductive age
was performed based on questionnaire forms collected among
a randomly selected, representative group of adolescents
attending high schools, secondary schools, and university
students in Poland in October 2011. Subsequently, from the
total population of schoolchildren and students, girls/women
were selected who were then subject to statistical analysis.
The study group covered 3,940 women – 730 girls aged 15
and under, and 3,210 aged over 15.
Sample selection procedure – schoolgirls
The selection of schoolchildren from secondary level
schools was performed by the determination of all educational
facilities selected at random from the territory of the entire
country. Sampling frame was the database of the Ministry
of National Education, especially ‘Identification data
concerning schools and educational facilities according to
the data by Educational Information System of 30 September
2010’ (No. 2010.09.30/01). For the needs of the survey among
secondary school adolescents, the sample was selected by
double sampling and was of a cluster character. At the first
stage of sampling, the scope of the list was limited to 4 types
of schools (high schools, general secondary schools, profile
secondary schools and technical secondary schools), the
schools were then selected, and subsequently classes with
the use of the procedures of the statistical soft ware Statistica
and SPSS. The sample covered 569 schools from 379 counties
in Poland.
Sample selection procedure – students
A procedure analogous to that for secondary school
adolescents could not be applied with respect to university
students; therefore, all students from a limited sample of
universities who were willing to participate in the survey
were preliminarily enrolled. The sample of students obtained
was then randomized with respect to gender and age by
means of subsequent sampling, with the use of proportions
for the population of Polish higher education facilities
(Main Statistical Office – ‘Higher schools and their finance
in 2009’).
Students were investigated by means of a questionnaire in
electronic form, available on a specified university website.
The survey was anonymous; however, additional data was
collected concerning the university and place of respondents’
residence (commune). This served for stratification of the
sample obtained during analysis, and allowed a detailed
correction of the composition of individual groups of students
within the group. Correction procedure was performed
in 2 ways: 1) by so-called random removal of excessively
analyzed respondents and elimination of questionnaires
containing mistakes and repetitions, i.e. structural correction
of the sample; 2) all-Polish additional data enabled the
ascribing of ranks to individual questionnaire forms, and
the standardization of the sample according to additional
variables.
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Methods of assessment of physical activity of women
at reproductive age (schoolgirls and students)
In order to determine the level of physical activity among
adolescents at this age, the International Physical Activity
Questionnaire (IPAQ) was used. IPAQ describes physical
activity in energy expenditure units – minutes per week
(MET). Metabolic equivalent of task (MET) is used to estimate
the metabolic cost (energy expenditure as reflected by oxygen
consumption) of physical activity – resting metabolic rate.
According to scientific reports, one MET is equal to approx.
3.5 ml oxygen kg−1 body weight per min−1. It was determined
that the cost of an intensive physical effort is 8 MET per
minute, a moderate effort – 4 MET, walking (march, quick
walking) – 3.3 MET. The energy cost of the physical activity
is calculated as the MET level multiplied by the standard
resting metabolic rate (1.0 kcal/kg/h).
Selected items from the YPBS survey were used in the
study, concerning physical activity, which reflects the short
version of the IPAQ. The survey contains 7 questions covering
all types of physical activity:
– physical activity associated with the occupation performed,
or at school;
– physical activity at home and around the house;
– moving to various places and mobility during free time
devoted to recreation, playing games, sports, tourism, or
other muscular work.
Only the physical activity lasting longer than 10 minutes
was estimated, without rest breaks, and within the last
7 days. During the study, an average number of hours of the
respondent’s remaining in a sitting position daily was noted.
The following were recorded in the study:
– frequency, duration and intensity of physical activity
(assuming that a moderate physical activity means
physical effort with slightly accelerated – with respect to
resting – respiration, and slightly accelerated heart rate, an
intensive physical activity is a hard physical effort which
forces strongly intensified respiration and considerably
accelerated heart rate);
– frequency and duration of walking;
– average duration of remaining in a sitting position daily.
The respondents’ height and body weight were also
recorded to calculate the BMI index, and the form of
physical activity while performing occupational activity or
at school, and also during free time. Demographic data and
information concerning the type of occupation performed by
the respondent was also collected. Weekly physical activity
was calculated by summing-up the MET obtained during
intense and moderate physical activity, and while walking
during the entire week.
In the methodology of the assessment of the level of weekly
physical activity by means of the IPAQ, its 3 following
categories were selected:
1. Insufficient (LOW) physical activity – when the total
energy expenditure does not reach 600 MET min./week.
2. Sufficient (MIDDLE) physical activity – when the total
energy expenditure ranges within 600-1,500 MET
min./week, assuming that this expenditure is the effect of
3 or more days of intense physical activity for a minimum
of 20 minutes daily; 5 or more days of moderate physical
activity or marching-walking for at least 30 minutes;
combinations of intensive or moderate physical activity
jointly burning more than 600 MET min/week.

3. High physical activity (HIGH) – when the total energy
expenditure exceeds 1,500 MET min/week, and results
from at least 3 days of intensive effort of approx. 30 minutes
daily, or practically an everyday half-an-hour moderate
physical activity or walking.
Sample selection procedure – pregnant women
In Poland during 2009-2011, a ‘first of its kind’ surveillance
project was conducted on maternal attitudes and experiences
before, during, and shortly after pregnancy, according to the
Pregnancy Risk Assessment Monitoring (PRAMS), as used in
the USA since 1987. The study was a pilot one. A randomised
group of post-partum Polish mothers and their newborn
infants were monitored. Women were recruited from all
hospitals in Poland where mothers, (lying-in women) had
been hospitalised after giving birth to newborns. The study
was performed on a single day in the second week of June
2009, as legally designated by the Chief Sanitary Inspector.
The survey was carried out by staff from Provincial SanitaryEpidemiological Stations previously and freshly trained by
public health experts from the Chief Sanitary Inspectorate
and Regional Sanitary-Epidemiological Stations, adopting a
cascade system. Subjects were interviewed face-to-face. The
study design was in accordance with the appropriate Chief
Sanitary Inspectorate regulations, and the questionnaire
was divided into 2 sections. The first part consisted of the
following:
– mother’s age, place of residence, education, marital and
social status;
– reproductive history, (previous deliveries, abortions,
potential problems with becoming pregnant, etc.);
– risky health behaviours of the mother prior to and during
pregnancy, (e.g. tobacco smoking, drinking alcohol, use
of narcotics and psychoactive substances).
The second part consisted of:
– condition of the newborn after birth evaluated by the
Apgar Scale;
– newborn’s gender, birth weight, height and date of
delivery;
– type of delivery and potential labour complications;
– any congenital defects in a newborn.
Subjects answered the first section of the questionnaire,
whereas the second section was completed by medical staff
(physician or nurse providing healthcare), based on medical
records (e.g. pregnancy chart and hospitalisation history).
Consent for the study was obtained from the Bioethical
Commission as well as the management from each hospital.
Prior to the survey, obstetricians were sent a letter supporting
the study, signed by the National Consultant for Obstetrics
and Gynecology.
Of the total number of 402 Polish hospitals where
deliveries took place, consent for the study was expressed
by 382 hospitals (95%). Answers were obtained from 3,346
mothers (81.6%) after delivery, of which 3,280 were suitable
for statistical analysis (98%). The total number of mothers
who, after delivery, stayed in hospitals with their newborns
was 4,100.
The following year (9-13 August 2010), a similar survey
carried out but with certain changes. The questionnaires were
now independently completed by the hospitalized mother
and ward medical staff. The first part of the questionnaire
was expanded to cover body weight, nutrition of the pregnant
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woman prior to and during pregnancy, frequency of eating
meals and their quality, dietary supplementation, taking
vitamins and medications, arterial hypertension and diabetes
prior to and during pregnancy, as well as physical activity.
Also included were further questions on examinations
for breast and cervical cancer, the condition of the vagina
prior to and during pregnancy, and the women’s knowledge
concerning cancer prevention. The second part also had some
additions as follows;
– results of blood tests and examinations of other biological
material performed in pregnancy, during delivery and
immediately after childbirth, in the mother and possibly
in her newborn;
– congenital defects with a precise specification of their
external symptoms.
Of the total number of 398 hospitals where deliveries took
place, 373 managers expressed their consent to participate in
the survey (94%). 3,064 ‘lying-in’ mothers hospitalized with
their newborns completed the questionnaire forms (77%),
of which 2,972 were suitable for statistical analysis (97%).
On the day of the study, 3,979 ‘lying-in’ mothers with their
babies were hospitalized in Poland. The survey results were
subsequently entered on-line into answer sheets on the server
at the Institute of Rural Health in Lublin and subjected to
statistical analysis.
For the purpose of the presented study the results of the
above-presented population studies were used, conducted in
Poland during the period 2009-2010. Analysis was performer
based on the results of replies concerning self-reported
physical activity prior to and during pregnancy, as declared
by the respondents.

Table 1. Women’s physical activity acc. to the IPAQ questionnaire by
age category.
Physical activity
GROUP

low

aged 15 and under

aged over 15

Total

middle

high

total

Chi2 p

730

p<0.000

n

230

247

253

%

31.51

33.84

34.65

n

741

1,483

986

%

23.08

46.20

30.72

n

971

1,730

1,239

3,940

%

24.64

43.91

31.45

100.00

3,210

The weekly physical activity of schoolgirls and students was
also recalculated into MET min. according to the abbreviated
IPAQ questionnaire. The difference between the population
of girls aged 15 and under and girls/women aged over 15
was not statistically significant; however, a clear decrease
is noted in weekly physical activity in the group of women
aged over 15 (Fig. 1).
A comprehensive analysis of physical activity among
the schoolgirls and students in the study, which included
the time spent by the respondents in a sedentary position,
showed that girls/women aged 16 and over, compared to
schoolgirls aged 15 and unde, spend considerably more time
in a sedentary position (Fig. 2). The difference was highly
significant statistically (p<0.000). The analysis showed an
alarming tendency towards the reduction in physical activity
of women with age. Such a decrease in physical activity of
girls during the period of adolescence may be of a crucial
importance at the age of maturity, especially in pregnancy.
4500

STATISTICAL ANALYSIS

p=0.627

4000
3500

Statistical analysis was performed by means of the statistical
soft ware package Statistica 8.1 PL. Compilation of variables
distribution was presented by means of frequency tables,
descriptive statistics and contingency tables. In order to
investigate the characteristics expressed in a nominal scale,
contingency tables and Pearson chi-square test were applied.
For analysis of the relationships between the variables
expressed in continuous measurement scales, the ANOVA
test was used, or in the case of the lack of fulfi llment of
conditions of a parametric test, the Kruskall-Wallis rank
ANOVA test.
RESULTS

3000
2500

median

2000

upper quartile

1500

lower quartile

1000
500
0
15 and under

over 15

total

Figure 1. Weekly physical activity of young woman in MET according to short
IPAQ (due to non-homogeneity of variance and deviations from normal distribution,
Kruskall-Wallis rank test ANOVA was applied).
450
p<0.000

400

Results of the survey showed that the physical activity of
young women varies. As many as 31.51% of girls aged 15 and
under, and 23.08% of those aged over 15 showed low physical
activity (Tab. 1). Analysis of physical activity according to
the 3 above-mentioned IPAQ categories indicated that only
approximately one-third of young girls are characterized
by high physical activity. An especially alarming fact is
that 31.51% of girls aged 15 and under show low physical
activity. The results obtained revealed an alarming forecast
of the trend towards a decrease in physical activity among
adolescents, which is confirmed by the percentage of girls/
women with low physical activity (31.51% up to the age of
15, 23.08% over 15).

350
300
250

median

200

upper quartile

150

lower quartile

100
50
0

15 and under

over 15

total

Figure 2. Minutes spent in sedentary position daily in quartiles of the young
woman`s population (due to non-homogeneity of variance and deviations from
normal distribution, Kruskall-Wallis rank test ANOVA was applied).
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During pregnancy, the percentage of women who did
not perform any physical activity increased to 55.87%.
Approximately 15.09% of respondents declared physical
activity during pregnancy, performed every day or more
often than 3 times a week for at least 30 minutes. About
10% of respondents mentioned that they performed physical
activity 3 times a week for at least 30 minutes. Approximately
10% of respondents admitted that they performed physical
activity 3 times a week for less than 30 minutes (Tab. 2). Selfreported physical activity by pregnant women confirmed
that approximately one-quarter of respondents reduced
this activity (24.11%), and 4.83% considerably reduced the
activity. The majority of pregnant women mentioned that
during pregnancy they did not change the level of their
physical activity (71.03%).
Table 2. Women’s physical activity during free time prior to and during
pregnancy*.
Physical activity

before pregnancy during pregnancy
%

%

Yes, daily or more than 3 times a week,
for at least 30 minutes

22.99

15.90

Yes, 3 times a week for at least 30 minutes

13.59

10.09

Yes, 3 times a week, for less than 30 minutes

8.32

9.31

Less than 3 times a week

10.01

8.82

Did not perform any exercises

45.09

55.87

*percentages were calculated with relation to the number of women who answered the question.

The majority of pregnant Polish women decrease their
physical activity in association with becoming pregnant. This
is due to fear of risks for the course of pregnancy and negative
effect of physical exercises on the state of the foetus. This
is most often at the suggestion of gynecologists providing
care in pregnancy. Nearly all the mothers (96%) reported
that during current pregnancy they had counterindications
for performing physical activity. The counterindications
for performing physical activity most frequently reported
by respondents were uterine cramps (39%), followed by
cervical incompetence (11%) and past obstetric history (10%)
(Fig. 3).
45%
40%

preterm
labour/
premature
contractions
cervical
dysfunction/
cervical
dilation

39%

35%
30%
25%
20%
15%

15%
11%

10%

10%
6%
5%

5%

5%

4%

3%
1%

0%

labours/
miscarriage
multiple
pregnancy
placenta
praevia
bleeding
during
pregnancy
hypertension/
swelling/
gestosis
diabetes
anatomical
defects in
reproductive
organs
other

Figure 3. Characterisitics of declared counterindications for performing physical
activity in pregnancy (percentages were calculated with relation to respondents who
declared a decrease in activity).

DISCUSSION
Low physical activity is responsible for 6% of deaths
worldwide [56] and 5-10% of deaths in the countries of
the WHO European Region, according to country [57]. It
was estimated with the use of the disability adjusted lifeyears (DALY) index, that every year in the WHO European
Region over 8 million of the population experience a decline
in health (lose years of life) as a result of too low physical
activity, while about a million deaths annually are directly
associated with the lack of physical activity [56]. Studies by
the Eurobarometer conducted in 2006 show that an average
European spends over 6 hours daily in a sitting position
[58]. The Eurobarometer survey of 2010 showed that 34% of
respondents did not practice sports or gymnastics, or did so
within a limited scope [59]. In Poland, a low percentage of
the population is noted who use any regular physical activity
apart from work. Epidemiological studies indicate that only
45% of the adult Polish population are active apart from
work, the percentage of active women being considerably
lower than that of males (50.3% of males vs. 40.8% of females)
[60].
The period of adolescence and youth is characterized by
a decrease in physical activity. This phenomenon concerns
especially girls, in whom after the occurrence of the first
menstruation, a clear unwillingness for movement is
observed, or even locomotor ‘laziness’, which maintains
itself in the subsequent years. This results in a decrease in
physical activity in a part of girls (early involution in motor
development). The results of studies carried out during the
period 1979-1999, in a large number of groups of children
and adolescents (aged 7.5-19.5) in Poland, indicate a clear
regression in physical activity and physical efficiency among
adolescents [61]. The main cause of this phenomenon is
the tendency towards reduction of physical activity among
children and adolescents. The activities which are competitive
for physical activity are so-called sedentary activities.
The International HBSC studies (Health Behaviour in
School-aged Children: A WHO Collaborative Cross-National
Study) conducted in Poland also confirmed that the physical
activity of girls is insufficient [62]. The majority of adolescents
of both genders (59% of boys and 71% of girls) in Poland
do not achieve the recommended level of physical activity
(60 minutes daily for 5 days a week). This is the group at
increased risk of disorders related with motor deficiency. This
risk is especially high in every fourth adolescent with very
low physical activity. During adolescence in both genders,
physical activity decreases with age. In the presents study,
an objective method for evaluating the physical activity
of girls and women at reproductive age was applied. The
physical activity of young women is highly insufficient and
does not achieve the generally adopted recommendations.
Some researchers define an insufficient physical activity as
an energy expenditure related to physical effort lower than
10% of the total daily energy expenditure, or of a duration
shorter than 25 minutes daily [63,64].
Insufficient physical activity is an important but still
underestimated factor affecting the state of health, morbidity
and mortality. In the majority of highly developed countries,
for at least 20 years, one may talk explicitly about an epidemics
of ‘motor laziness’ [64]. One the one hand, this is the effect of
the blessing of civilization and, associated with it, changes in
the style of life. On the other hand, however, there is a lack of
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knowledge concerning the importance of physical exercises
for human health. The latest studies indicate that 50-60%
of adult Poles are characterized by too low physical activity
[65]. This concerns especially women, inhabitants of large
urban agglomerations, and people of lower socioeconomic
standard. Too low physical activity among children and
adolescents is an increasing public health problem: over
50% of girls and approx. 33% of boys in Poland show too low
physical activity [66]. It is noteworthy that in our country
the lack of physical activity is rarely perceived as a risk factor
for cardiovascular diseases [67].
The results of the HBSC study in Europe show that the
mean duration of physical activity among adolescents
was 3.8 hours weekly. The highest degree of activity was
observed in Austria, England, Ireland and Lithuania, whereas
the lowest level was noted in Belgium, France, Italy and
Portugal. Boys showed a higher physical activity than girls.
Approximately 34% of adolescents in the study did not
perform the recommendations of at least 60 minutes of
mediocre intensity effort for 5 or more days a week. Only 40%
of boys and 27% of girls performed the recommendations.
This percentage decreased with age, especially among girls
[2]. Similar tendencies are also observed among Polish
adolescents. Nearly a half of high school and secondary
school adolescents in the survey showed an insufficient
physical activity, girls constituting the majority of them.
The respondents spent most of their free time in a sedentary
position (watching TV, using a computer). Practicing physical
activity during free time was not intensive and irregular. A
family practicing sports was rare in the group examined,
and correlated with the education level of parents (the higher
the education level the higher the level of physical activity)
[68]. In the majority of children and adolescents (60-70%),
motor activity is unsatisfactory, limited only to the obligatory
physical exercise classes at school. It is estimated, that every
fourth school adolescent shows deviations from the normal
state of health, and risk factors of non-contagious diseases
occur at an increasingly younger age. The results of the
presented study confirm these relationships.
Scientific reports reveal the fact that pregnant women
decrease their physical activity, both with respect to its
duration and intensity, as well as frequency, compared to the
period before conception [69]. The most frequent causes of
decreasing physical activity in pregnancy reported by women
are: fatigue, poor general wellbeing, lack of time, discomfort
associated with performing this activity, feeling of lack of
energy, physical limitations related with pregnancy, lack
of motivation, as well as the conviction about the negative
effect of physical exercises on pregnancy and the foetus [7072]. The causes of decreasing physical activity of pregnant
women were very thoroughly analyzed [70,73]. It was noted
that the level of this activity prior to becoming pregnant
played a very important role [74,75]. Therefore, the study
focused on women at reproductive age – adolescence, before
conception. The presented study conducted in a randomized
group of women confirm that the activity of females in this
period is insufficient. In addition, there is a clear tendency
towards its constant reduction with age. The level of physical
activity prior to pregnancy, as confirmed by the study, is
a very important factor conditioning to a great extent its
continuation during pregnancy [74]. According to many
reports, pregnant women decrease their physical activity out
of concern for its negative effects, mainly of miscarriage, and

also due to the negative complaints related with pregnancy,
nausea and fatigue [70,72,76]. It should be emphasized that
here, the concern and fear for the health of the foetus, and the
conviction about the negative effects of physical exercises on
the course of pregnancy is of the utmost importance [76]. The
physical activity of Polish pregnant women is clearly lower
than in other countries worldwide. In the USA, two- thirds
of pregnant women perform physical exercises during their
free time as leisure-time physical activity (LTPA) [77,78].
In many studies, attention has been paid to the role of
professional medical staff (physicans and primarily midwives)
in the shaping of the opinion of young women concerning
physical activity and its importance, both for the pregnant
woman and her baby [73]. Professional advice indicates a
considerable role of medical counseling in encouraging
pregnant females to lead an active life style. In studies
conducted in Brazil on a large randomized group of pregnant
women, the role of medical counseling was confirmed in the
popularization of physical activity during pregnancy. The
presented study also indicates that the majority of women
decreased their to-date physical activity. These women
usually heeded the recommendations of the gynecologists
taking care of them, who advised restraint from efforts due to
the threat for the course of pregnancy, especially in the case
of an increased risk of premature birth or miscarriage.
Therefore, following other countries, the education of
physicians in charge of pregnancies is necessary with respect
to the promotion of physical activity among pregnant women
[21]. Medical staff, especially those in charge of pregnant
and postpartum women, in their practice should inform
pregnant women concerning the benefits of physical activity
during pregnancy and postpartum period, and inform them
that normally there is no danger associated with physical
exercises, neither for the mother nor her baby [ 43,79,80].
In many countries, consultations are recommended in this
respect with medical professionals taking care of the mothers
[73,81]. In Finland, consultations are carried out by nurses
according to a strictly specified methodology, during 5 of 11
free visits during pregnancy [82]. Women who are inactive
before pregnancy are encouraged to perform physical activity
with the use of known models for changing health behaviours
[83].
A change in the conservative approach of medical
associations in Poland is also recommended. In the past in
many countries worldwide, pregnant women were advised to
avoid physical effort in order to avoid the risk of deterioration
of health and the health of the foetus. It was confirmed that
a sedentary mode of life and lack of physical activity results
in a shortening of the duration of pregnancy, a more difficult
course of labour, and a lower body weight of the newborn
[84]. In addition, it was confirmed that occupational activity
in the second and third trimester of pregnancy, even when
associated with physical activities requiring leaning and
bending, prevents the dystrophy of a newborn. Manual work
and physical activity in the second and third trimester of
pregnancy also correlates with a decreased risk of premature
birth. Only shift work (night duty) in the first trimester of
pregnancy is related with the risk of premature delivery. The
Polish Gynecological Association in its recommendations,
does not recommend physical efforts inducing hyperthermia,
such as using a sauna or extreme physical effort in pregnancy
and the postpartum period [85]. Activities burdened with a
high risk of injury are also not recommended. According to
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these recommendations, the undertaking of physical activity
‘de novo’ during pregnancy is also contraindicated. In the
recommendations, miscarriage and premature birth are
indicated as the main causes of risk related with performing
physical exercises by pregnant women. Attention is paid to
the risk related with performing physical exercises during
pregnancy: for the foetus – disorders in maternal placental
blood flow, hyperthermia, dehydration, restriction of
maternal-foetal exchange, and growth disorders; for the
mother: injuries, excessive fatigue, fainting, loosening of
joints (especially the spine). Such an information, focusing
primarily on threats related with the negative effects
of physical activity in pregnancy and the postpartum
period, influence the value of medical advice provided by
gynecologists-obstetricians for pregnant women.
SUMMARY
The presented results of the analyses show that physical
activity among young women at reproductive age is
insufficient; its level and volume do not guarantee normal
health and create the risk of many chronic diseases at the age
of adulthood. Physical activity is considerably reduced during
pregnancy and the postpartum period. This is associated with
poor knowledge among women at reproductive age of benefits
resulting from an active life style one’s own body, and in the
case of pregnancy, for its course and termination, as well as
for the development of the foetus during intrauterine life
and after birth. Recommendations by professional medical
organizations in Poland place an insufficient emphasis on
the popularization of physical activity among pregnant
women, focusing mainly on hazards for pregnant women
and the foetus resulting from the performance of physical
exercises during the course of pregnancy. Compared to the
recommendations by other organizations worldwide, these
institutions are far too conservative.
CONCLUSIONS
1. It is necessary to promote physical activity among women
at reproductive age, and educational programmes should
cover large populations. It is highly justifiable to promote
an active life style among young women, and organize
sports activities in secondary schools and universities
which should be adjusted especially to the preferences/
interests of girls/women.
2. There is a need to popularize knowledge of the benefits for
a woman’s body resulting from physical activity, especially
during the pre-conception period. It seems highly
recommended that the services responsible for public
health should prepare an all-Polish educational action
promoting physical activity among pregnant women.
3. A greater emphasis should be placed on the education of
physicians and other staff of health services on the benefits
resulting from an active life style at any stage, especially
during the pre-conception period.
4. Recommendations by the Polish Gynecological Association
should contain information concerning the positive aspects
of physical activity in pregnancy.

REFERENCES
1. Drygas W, Piotrowicz R, Jegier A, Kopeć G, Podolec P. Aktywność
fi zyczna u osób zdrowych. Polskie Forum Profi laktyki Chorób Układu
Krążenia (PFP) 2008;3(12):1-2, 2 October 2011, http://www.pfp.edu.
pl/download/Forum12.pdf
2. Branca F, Nikogosian H, Lobstein T. The challenge of obesity in the
WHO European Region and the strategies for response, World Health
Organization 2007, 2 October 2010, www.euro.who.int/__data/assets/.../
E89858.pdf
3. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise
and physical fitness: defi nitions for health-related research. Public
Health Rep 1985;100(2):126-31.
4. Global recommendations on physical activity for health. Geneva,
World Health Organization, 2010, 2 October 2011, http://www.who.
int/dietphysicalactivity/factsheet_recommendations/en/
5. Physical Activity Guidelines Advisory Committee (PAGAC). Physical
Activity Guidelines Advisory Committee Report 2008. Washington,
DC, US Department of Health and Human Services, 2 October 2011,
http://www.health.gov/paguidelines/report/pdf/committeereport.
pdf
6. Blair SN, Kohl HW 3rd, Paffenbarger RS Jr, Clark DG, Cooper KH,
Gibbons LW. Physical fitness and all-cause mortality : a prospective
study on healthy men and women. JAMA 1989;262(17):2395-401
7. Paffenbarger RS Jr, Hyde RT, Wing AL, Lee IM, Jung DL, Kampert
JB. The association of changes in physical activity level and other
lifestyle characteristics with mortality among men. N Engl J Med
1993;328(8):538-45.
8. Warburton DE, Nicol CW, Bredin SS. Health benefits of physical
activity: the evidence. CMAJ 2006;174(6):801-9.
9. Rosengren A, Wilhelmsen L. Physical activity protects against coronary
heath and deaths from all causes in middle-aged men. Evidence from
a 20-year follow-up of the primary prevention study in Goteborg. Ann
Epidemiol 1997;7(1):69-75.
10. Schnohr P, Lange P, Scharling H, Jensen JS. Long-term physical activity
in leisure time and mortality from coronary heart disease, stroke,
respiratory diseases and cancer. The Copenhagen City Heart Study.
Eur J Cardiovasc Prev Rehabil 2006;13(2):173-9.
11. Lee IM, Skerret PJ. Physical activity and all-cause mortality ; what is
the dose-response relation ? Med Sci Sports Exerc 2001;33(6 Suppl):
S459-71; discussion S493-4.
12. Oczkowski W. Complexity of the relation between physical activity
and stroke : a meta-analysis. Clin J Sport Med 2005;15(5):399.
13. Blair S, Cheng Y, Holder J. Is physical activity or physical fitness more
important in defi ning health benefits ? Med Sci Sports Exerc 2001;33(6
Suppl):S379-99; discussion S419-20.
14. Kurl S, Laukkanen JA, Rauramaa R, Lakka TA, Sivenius J, Salonen JT.
Cardiorespiratory fitness and the risk of stroke in men. Arch Intern
Med 2003;163(14):1682-8.
15. Boulé NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise
on glycemic control and body mass in type 2 diabetes mellitus: a metaanalysis of controlled clinical trials. JAMA 2001;286(10):1218-27.
16. Lee IM. Physical activity and cancer prevention — data from
epidemiologic studies. Med Sci Sports Exerc 2003;35(11):1823-7.
17. Walicka-Cupryś K, Ćwirlej A, Kużdżał A, Zawadzka D. Aktywność
ruchowa młodzieży z terenów wiejskich i małych miast. Young Sport
Science Of Ukraine, 2010, V.2. P 32-39, 2 October 2011, http://www.
nbuv.gov.ua/portal/soc_gum/msnu/2010_2/10wkpata.pdf
18. Blair SN, Kohl HW 3rd, Barlow CE, Paffenbarger RS Jr, Gibbons
LW, Macera CA. Changes in physical fitness and all-cause mortality.
A prospective study of healthy and unhealthy men. JAMA
1995;273(14):1093-8.
19. The Global Recommendations on Physical Activity for Health World
Health Organization 2011, 15 November 2011, http://www.who.int/
dietphysicalactivity/pa/en/index.html
20. EU Platform for Action on Diet, Physical Activity and Health, 15
November 2011, http://ec.europa.eu/health/ph_determinants/life_
style/nutrition/platform/platform_en.htm
21. Davies GA, Wolfe LA, Mottola MF, MacKinnon C. Society of
Obstetricians and gynecologists of Canada, SOGC Clinical Practice
Obstetrics Committee. Joint SOGC/CSEP clinical practice guideline:
exercise in pregnancy and the postpartum period. Can J Appl Physiol
2003;28(3):330-41
22. Weissgerber TL, Wolfe LA, Davies GA, Mottola MF. Exercise in the
prevention and treatment of maternal–fetal disease: a review of the
literature. Appl Physiol Nutr Metab 2006;31(6):661-74

373

Annals of Agricultural and Environmental Medicine 2011, Vol 18, No 2
Andrzej Wojtyła, Lucyna Kapka-Skrzypczak, Przemysław Biliński, Piotr Paprzycki. Physical activity among women at reproductive age and during pregnancy…

23. Dempsey JC, Butler CL, Sorensen TK, Lee IM, Thompson ML, Miller
RS, Frederick IO, Williams MA. A case-control study of maternal
recreational physical activity and risk of gestational diabetes mellitus.
Diabetes Res Clin Pract 2004;66(2):203-15.
24. Saft las AF, Logsden-Sackett N, Wang W, Woolson R, Bracken MB.
Work, leisure-time physical activity, and risk of pre-eclampsia and
gestational hypertension. Am J Epidemiol 2004;160(8):758-65.
25. Sorensen TK, Williams MA, Lee IM, Dashow EE, Thompson ML,
Luthy DA. Recreational physical activity during pregnancy and risk
of pre-eclampsia. Hypertension 2003;41(6):1273-80.
26. Clapp JF. 3rd. The effects of maternal exercise on fetal oxygenation
and feto-placental growth. Eur J Obstet Gynecol Reprod Biol 2003;110
Suppl 1:S80-5.
27. Jackson MR, Gott P, Lye SJ, Ritchie JW, Clapp JF 3rd. The effects of
maternal aerobic exercise on human placental development: placental
volumetric composition and surface areas. Placenta 1995;16(2):17991.
28. Kobe H, Nakai A, Koshino T, Araki T. Effect of regular maternal exercise
on lipid peroxidation levels and antioxidant enzymatic activities before
and after delivery. J Nihon Med Sch 2002;69(6):542-8.
29. Redman, CW, Sargent, IL. The pathogenesis of pre-eclampsia. Gynecol
Obstet Fertil 2001;29(7-8):518-22.
30. Rich-Edwards JW, Goldman MB, Willett WC, Hunter DJ, Stampfer MJ,
Colditz GA, Manson JE. Adolescent body mass index and infertility
caused by ovulatory disorder. Am J Obstet Gynecol 1994;171(1):171-7.
31. Yen, SS. The polycystic ovary syndrome. Clin Endocrinol 1980;12(2):177207.
32. Wang JX, Davies MJ, Norman RJ. Polycystic ovarian syndrome and
the risk of spontaneous abortion following assisted reproductive
technology treatment. Hum Reprod 2001;16(12):2606-9.
33. Jensen DM, Damm P, Sørensen B, Mølsted-Pedersen L, Westergaard
JG, Ovesen P, Beck-Nielsen H. Pregnancy outcome and prepregnancy
body mass index in 2459 glucose-tolerant Danish women. Am J Obstet
Gynecol 2003;189(1):239-44.
34. Galtier-Dereure F, Boegner C, Bringer J. Obesity and pregnancy:
complications and cost. Am J Clin Nutr 2000;71(5 Suppl):1242S-8S.
35. Rosenberg TJ, Garbers S, Chavkin W, Chiasson MA. Prepregnancy
weight and adverse perinatal outcomes in an ethnically diverse
population. Obstet Gynecol 2003;102(5 Pt 1):1022-7.
36. Polley BA, Wing RR, Sims CJ. Randomized controlled trial to prevent
excessive weight gain in pregnant women. Int J Obes Relat Metab Disord
2002;26(11):1494-502.
37. Rooney BL, Schauberger CW. Excess pregnancy weight gain and longterm obesity: one decade later. Obstet Gynecol 2002;100(2):245-52.
38. Hu FB, Willett WC, Li T, Stampfer MJ, Colditz GA, Manson JE.
Adiposity as compared with physical activity in predicting mortality
among women. N Engl J Med 2004;351(26):2694-703.
39. Modesitt SC, van Nagell JR Jr. The impact of obesity on the incidence
and treatment of gynecologic cancers: a review. Obstet Gynecol Surv
2005;60(10):683-92.
40. Artal R, O’Toole M. Guidelines of the American College of Obstetricians
and Gynecologists for exercise during pregnancy and the postpartum
period. Br J Sports Med 2003;37(1):6-12; discussion 12.
41. Exercise in pregnancy. Royal College Obstetricians and Gynaecologists.
Statement No. 4 - January 2006, 10 November 2011, http://www.chap.
uk.com/pdfs/Exercise%20in%20Pregnancy.pdf
42. Artal R. Exercise during pregnancy: Safe and beneficial for most. Phys
Sportsmed 1999;27(8):51-75.
43. Mottola MF. Exercise in the postpartum period: Practical applications.
Curr Sports Med Rep 2002;1(6):362-8.
44. Johnson V. How the principles of exercise physiology influence
pelvic floor muscle training. J Wound Ostomy Continence Nurs
2001;28(3):150-5.
45. Wolfe LA, Davies GAL. Canadian Guidelines for Exercise in Pregnancy.
Clinical Obstetrics & Gynecology 2003;46(2):488–495.
46. Chasan-Taber L, Evenson KR, Sternfeld B, Kengeri S. Assessment
of recreational physical activity during pregnancy in epidemiologic
studies of birthweight and length of gestation: methodologic aspects.
Women Health 2007;45(4):85-107.
47. Institute of Medicine, Nutrition during pregnancy, Part I, Weight
gain; Part II Nutrient supplements. Washington D.C., Committee
on Nutritional Status During Pregnancy and Lactation, Food and
Nutrition Board, National Academy Press 1990, 2 November 2011,
www.nap.edu/catalog/1451.html
48. ACOG Committee. Obstetric Practice.Exercise during pregnancy and
the postpartum period. ACOG Committee Opinion No. 267. Obstet
Gynecol 2002;99(1):171-3.

49. U.S. Department of Health and Human Services: 2008 Physical Activity
Guidelines for Americans Washington, D.C. 2008;1-61, 2 October 2011,
http://www.health.gov/paguidelines
50. U.S. Department of Health and Human Services. The Surgeon General’s
Vision for a Healthy and Fit Nation. Rockville, MD: U.S. Department
of Health and Human Services, Office of the Surgeon General, 2010, 2
October 2011, http://www.surgeongeneral.gov/library/obesityvision/
obesityvision2010.pdf
51. NICE: Antenatal care: routine care for the healthy pregnant woman.
2009, 2 October 2011, http://www.nice.org.uk/nicemedia/pdf/
CG62FullGuidelineCorrectedJune2008July2009.pdf
52. Physical Activity Guidelines for Americans, Be Active, Healthy, and
Happy!, 2008, 2 October 2011, http://www.health.gov/paguidelines/
pdf/paguide.pdf
53. Committee on Obstetric Practice. ACOG committee opinion. Exercise
during pregnancy and the postpartum period. Number 267, January
2002. American College of Obstetricians and Gynecologists. Int J
Gynaecol Obstet 2002;77(1):79-81.
54. National Collaborating Centre for Primary Care. Obesity: the
prevention, identification, assessment and management of overweight
and obesity in adults and children. London (UK): National Institute
for Health and Clinical Excellence; 2006;2590 http://www.guideline.
gov/content.aspx?id=10263 (access: 2 October 2011).
55. Oken E, Ning Y, Rifas-Shiman SL, Radesky JS, Rich-Edwards JW,
Gillman MW. Associations of physical activity and inactivity before
and during pregnancy with glucose tolerance. Obstet Gynecol
2006;108(5):1200-7.
56. Global health risks: mortality and burden of disease attributable to
selected major risks. Geneva, World Health Organization 2009 http://
www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_
report_full.pdf (access: 2 October 2011).
57. The world health report 2002: reducing risk, promoting healthy life.
Geneva, World Health Organization, 2002. http://www.who.int/
whr/2002/en/ (access: 2 October 2011).
58. Eurobarometer 64.3. Health and food. Brussels, European Commission,
2006 (Special Eurobarometer 246) http://ec.europa.eu/health/ph_
publication/eb_food_en.pdf (access: 2 October 2011).
59. Eurobarometer 72.3. Sport and physical activity. Brussels, European
Commission, 2010 (Special Eurobarometer 334) http://ec.europa.eu/
public_opinion/archives/ebs/ebs_334_en.pdf, (access: 13 May 2011)
60. Zdrojewski T, Bandosz P, Szpakowski P, Konarski R, Manikowski A,
Wołkiewicz E, et al. Rozpowszechnienie głównych czynników ryzyka
chorób układu sercowo-naczyniowego w Polsce. Wyniki badania
NATPOL PLUS. Kardiol Pol 2004;61(supl. IV):IV1-IV26.
61. Przewęda R, Dobosz J. Kondycja fi zyczna polskiej młodzieży (Physical
condition of Polish adolescents). Akademia Wychowania Fizycznego
w Warszawie. Studia i monografie, Warszawa 2003.
62. Małkowska-Szkutnik A, Mazur J, Elżbieta Łata E. Aktywność fizyczna
i zachowania żywieniowe młodzieży w świetle badań HBSC http:
//psse.dnsalias.org/test/index_pliki/HBSC.ppt10 (access: October
2011).
63. Bernstein MS, Morabia A, Sloutskis D. Defi nition and prevalence of
sedentarism in urban population. Am J Public Health 1999;89(6):8627.
64. Manson JE, Skerrett PJ, Greenland P, VanItallie TB. The escalating
pandemics of obesity and sedentary life style. A call to action for
clinicians. Arch Intern Med 2004;164(3):249-58.
65. Drygas W, Kwaśniewska M, Szcześniewska D et al. Ocena poziomu
aktywności fi zycznej dorosłej populacji Polski. Wyniki Programu
WOBASZ. Kard Pol 2005;63(supl 4);636-640.
66. Wojnarowska B. Wybrane zagadnienia w sporcie dzieci i młodzieży
(Selected issues of children and youth sport). In: Medycyna Sportowa,
Jegier A, Nazar K, Dziak A (Eds.). PTMS Warszawa 2006;174-233.
67. Kopeć G, Sobień B, Podolec M. The level of knowledge and sources of
information about cardiovascular risk factors in the Polish population.
Acta Cardiologica 2007;62:631-632.
68. Wołowski T, Jankowska M. Wybrane aspekty zachowań zdrowotnych
młodzieży gimnazjalnej. Część II. Aktywność fi zyczna oraz formy
spędzania czasu wolnego (Lifestyle of secondary school studentsprevalence of chosen health factors. Part II. Physical activity and form
of spending free time). Probl Hig Epidemiol 2007;88(1):69-73.
69. Evenson KR, Siega-Riz AM, Savitz DA, Leiferman JA, Thorp JM Jr.
Vigorous leisure activity and pregnancy outcome. Epidemiology
2002;13(6):653-9.
70. Evenson KR, Moos MK, Carrier K, Siega-Riz AM. Perceived barriers
to physical activity among pregnant women. Matern Child Health J
2009;13(3):364-75.

374

Annals of Agricultural and Environmental Medicine 2011, Vol 18, No 2
Andrzej Wojtyła, Lucyna Kapka-Skrzypczak, Przemysław Biliński, Piotr Paprzycki. Physical activity among women at reproductive age and during pregnancy…

71. Clarke PE, Gross H.Women’s behaviour, beliefs and information sources
about physical exercise in pregnancy. Midwifery 2004;20(2):133-41.
72. Duncombe D, Wertheim EH, Skouteris H, Paxton SJ, Kelly L. Factors
related to exercise over the course of pregnancy including women’s
beliefs about the safety of exercise during pregnancy. Midwifery
2009;25(4):430-8.
73. Symons Downs D, Hausenblas HA. Women’s exercise beliefs and
behaviors during their pregnancy and postpartum. J Midwifery
Womens Health 2004;49(2):138-44.
74. Hinton PS, Olson CM. Predictors of pregnancy-associated change in
physical activity in a rural white population. Matern Child Health J
2001;5(1):7-14.
75. Zhang J, Savitz DA. Exercise during pregnancy among US women. Ann
Epidemiol 1996;6(1):53-9.
76. Hegaard HK, Kjaergaard H, Damm PP, Petersson K, Dykes AK.
Experiences of physical activity during pregnancy in Danish nulliparous
women with a physically active life before pregnancy. A qualitative
study. BMC Pregnancy Childbirth 2010;10:33.
77. Evenson KR, Savitz DA, Huston SL. Leisure-time physical activity
among pregnant women in the US. Paediatr Perinat Epidemiol
2004;18(6):400-7.

78. Lokey EA, Tran ZV, Wells CL, Myers BC, Tran AC. Effects of physical
exercise on pregnancy outcomes: a meta-analytic review. Med Sci Sports
Exerc 1991;23(11):1234-9.
79. Paisley TS, Joy EA, Price RJ Jr. Exercise during pregnancy: a practical
approach. Curr Sports Med Rep 2003;2(6):325-30.
80. Haas JS, Jackson RA, Fuentes-Affl ick E, Stewart AL, Dean ML,
Brawarsky P, Escobar GJ. Changes in the health status of women
during and after pregnancy. J Gen Intern Med 2005;20(1):45-51.
81. Aittasalo M, Pasanen M, Fogelholm M, Kinnunen TI, Ojala K, Luoto
R. Physical activity counseling in maternity and child health care – a
controlled trial. BMC Womens Health 2008;8:14.
82. Laitakari J, Asikainen TM. How to promote physical activity through
individual counseling – A proposal for a practical model of counseling
on health-related physical activity. Patient Educ Couns 1998;33(1
Suppl):S13-24.
83. Prochaska JO, Velicer WF. The transtheoretical model of health
behavior change. Am J Health Promot 1997;12(1):38-48.
84. Both MI, Overvest MA, Wildhagen MF, Golding J, Wildschut HI.. The
association of daily physical activity and birth outcome. Eur J Epidemiol
2010;25(6):421-9.
85. Rekomendacje Polskiego Towarzystwa Ginekologicznego w zakresie
opieki przedporodowej w ciąży o prawidłowym przebiegu. http://www.
nucleagena.pl/fi les/rekomendacjaopiekaprzedporodowa.pdf

