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Abstract
Introduction and Purpose:We are increasingly seeing new trends on social media regarding
intense strength training in pregnant women. How much should women in a physiological
pregnancy exercise? The aim of this piece is to trace the guidelines and set a healthy limit for
such an important aspect during pregnancy.
Materials and methods: A literature search was conducted using the medical databases
PubMed and Google Scholar. Articles were retrieved in English, employing the key words:
“strength training”, “activity during pregnancy”, „intensive exercise” and „ physical activity
guidelines” appropriate configurations.
Conclusions: The available guidelines and medical literature show that it is worthwhile to
regularly practise sport both during and in preparation for pregnancy. In a healthy,
physiological pregnancy, there is a wide range of activities to choose from, through which
health benefits can be achieved, such as strengthening muscles, improving performance,
alleviating pregnancy complaints (constipation, pain, nausea) and improving wellbeing, and
much more. However, there are contraindications to certain exercises for specific conditions
during pregnancy. You should consult your doctor on a case-by-case basis.
Key words: strength training during pregnancy, pregnancy course, intensive exercise, activity
during pregnancy, exercise for women, physical activity guidelines, pregnancy.
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Introduction
Intense strength training and other forms of strenuous physical activity are becoming
increasingly popular among women, including those who are pregnant. The increased interest
in an active lifestyle is leading many pregnant women to seek out safe forms of physical
activity. Regular exercise is widely recognised as healthy, but during pregnancy both the
intensity and type of exercise should be adapted to the evolving needs of the body. [1].
Pregnancy is a time when a woman's body undergoes a number of important changes to
support the development of the baby and prepare for childbirth. Therefore, undertaking
intense exercise should be well thought out and consulted with a doctor to avoid potential
risks [1]. Strength exercises involve the use of resistance to strengthen and increase muscle
mass. They are popularly chosen by pregnant women as a form of activity. These exercises
can have many health benefits for the mother-to-be, but it is crucial that the intensity and type
of exercise is tailored to her individual needs and health condition. Strength training exercises,
when done correctly and with proper care, can be as safe as other types of physical activity for
pregnant women[2]. This thesis posits that strength exercise is as safe and beneficial to the
health of pregnant women as other forms of physical activity, provided that the intensity and
type of exercise are appropriately adapted and that regular consultation with a health care
practitioner is carried out. This thesis will be developed by analysing the changes in the
pregnant woman's body, recommendations for physical activity, the benefits of regular
exercise and a comparison of different forms of physical activity for pregnant women.

1. Changes in a woman's body during pregnancy

One of the changes that occur in a woman's body during pregnancy are those affecting the
musculoskeletal system. These changes involve the musculoskeletal and osteoarticular
systems and are necessary to provide space for the developing baby and to facilitate the birth
process. These include an increase in muscle mass, softening and loosening of cartilage tissue,
which in the pelvic and abdominal area allows the uterus, its ligaments and abdominal fascia
to expand. In addition, there is stretching of the diaphragm and displacement of the pelvic
bones in relation to each other[2]. Weight gain is one of the most visible effects of pregnancy
and is a major cause of musculo-fascial changes. The recommended weight gain is usually
between 10 and 12 kg. Exceeding 15 kg can make it more difficult to return to pre-pregnancy
weight[3]. Much of this gain is due to water retention in the body, which is associated with
increased activity of antidiuretic hormone, leading to sodium retention. As a result of these
changes, the swellings characteristic of pregnancy often appear, usually moderate, which
begin in the second half of pregnancy and affect both the upper and lower extremities. These
swellings are most prominent towards the end of the day and may increase after physical
activity or in high temperatures, but usually subside after a night's rest. Persistence of swelling
for more than 24 hours may indicate possible complications[3]. Mechanical changes in a
pregnant woman's body include an increase in weight in the pelvic region, leading to an
anterior tilt of the pelvis, flexion contractures of the hip joints and hyperlordosis of the lumbar
spine. These adaptations are designed to compensate for the shift in balance caused by uterine
growth and increased breast size. As a result of this postural change, the centre of gravity
shifts approximately 2 cm forward, which can lead to increased tension in the short muscles
of the lumbosacral spine, resulting in pain.[4] Enlargement of the uterus leads to elevation of
the diaphragm, which reduces the total lung capacity by approximately 5%. Relaxation of the
intercostal attachments causes the thoracic circumference, transverse dimension and
intercostal angle to increase. As a result of fluid accumulation, there is a softening in the
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muscular system and the tendons and ligaments gradually become more elastic. In the sixth or
seventh month of pregnancy, the rectus abdominis muscles lengthen by about 15 cm, which
increases the risk of their separation from the midline. Approximately six to eight weeks
before delivery, the uterus, together with the foetus, lowers and extends slightly out of the
abdominal cavity, which reduces pressure on the diaphragm and increases respiratory
capacity[4]. Changes in the osteoarticular system during pregnancy include loosening and
softening of the intervertebral cartilages, the cartilage of the pubic conjunctiva and the
sacroiliac joints. In addition, the intervertebral discs and intervertebral ligaments also relax.
This can lead to poor posture, which in turn can result in chronic pain, mainly in the
lumbosacral region of the spine.

2. Recommendations for physical activity in pregnant women

Before undertaking any form of physical activity during pregnancy, it is essential to consult your plans with the
doctor in charge. This consultation allows an assessment of the woman's general health and the detection of any
contraindications to exercise. Any complications or abnormalities during pregnancy, such as hypertension,
gestational diabetes or the risk of premature birth, are absolute contraindications to increased physical exercise.
In such cases, especially if symptoms such as cervical shortening, the occurrence of cramps or bleeding appear,
it is recommended to stop all physical activity and to apply the so-called bed rigour [5]. Nevertheless, a
pregnancy without complications provides an incentive to start gentle exercise, which is beneficial for both the
mother and the developing baby. It is usually recommended to start physical activity from the 12th week of
pregnancy, when the risk of miscarriage decreases significantly. However, it is important to remember that
pregnancy is a dynamically changing condition, which requires regular confirmation from a doctor that there are
no contraindications to continuing exercise. Regular follow-up visits allow monitoring of the condition and
adjusting the intensity of exercise to the current needs and capabilities of the pregnant woman [5]. Women who
were physically active before pregnancy should adjust the intensity and type of exercise, especially in the first
trimester, due to the risk of miscarriage. It is recommended to avoid intense workouts and replace them with
milder forms of activity that do not overtax the body. After the 12th week of pregnancy, it is usually safe to
continue your favourite forms of activity, with appropriate caution. It is important that exercise is adapted to the
changing body and growing abdomen, which may require modifying some exercises or avoiding them altogether
[6]. For women who were not active prior to pregnancy, it is recommended to start activity between 12 and 35
weeks of pregnancy. It is advisable to start with gentle forms of activity such as walking, swimming, yoga or
Pilates, which are safe and can be easily adapted to the woman's fitness level. Specially designed classes for
pregnant women, led by certified trainers, are also suitable. These instructors are competent to adapt the
exercises to the individual needs and abilities of each participant [6]. Participation in specialised classes for
pregnant women requires medical approval, which is crucial for the safety of both mother and baby. Regular
exercise during this period can provide numerous health benefits, including improved fitness, reduced risk of
pregnancy complications, improved wellbeing and preparation for childbirth. Research confirms that physical
activity during pregnancy can reduce the duration of labour, reduce the need for medical interventions and speed
up recovery after delivery [7]. When exercising, it is crucial for the woman to be attentive to the signals sent by
her body and to adapt the intensity and type of activity to her current capabilities. If worrying symptoms such as
pain, dizziness, shortness of breath or bleeding occur, it is essential to stop exercising immediately and consult a
doctor. Safe and regular exercise during pregnancy can benefit the health of both mother and baby, improving
quality of life and preparing the body for childbirth and the postpartum period [7].Working with a doctor and a
fitness instructor allows for a tailored exercise plan that is safe and effective. Properly selected physical activity
during pregnancy is a key aspect of a healthy lifestyle and can have long-term benefits for both mother and baby.
Regular exercise allows a woman to better cope with the physical and emotional challenges of pregnancy, which
benefits her wellbeing and overall health.
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3. Benefits of physical activity during pregnancy

The promotion of physical activity during pregnancy is primarily aimed at preparing women
for the considerable effort involved in giving birth. It is not about achieving an athletic
physique, which is inadvisable and dangerous for the foetus, but about staying fit and healthy.
Regular exercise helps to maintain physical fitness, which translates into an easier and less
painful natural childbirth, which is the safest form of pregnancy termination for both mother
and baby [8]. A study by the University of London found that women who exercised regularly
during pregnancy had a shorter duration of labour by around 25% compared to those who had
a sedentary lifestyle [9]. The improved cardiorespiratory fitness resulting from regular
exercise contributes to better oxygenation of the body, which is crucial during labour. The
increase in muscle strength and joint mobility gained from regular exercise helps to make
childbirth more efficient and less painful [9]. Regular physical activity during pregnancy can
also alleviate typical pregnancy complaints such as back pain, swelling of the limbs,
constipation or insomnia. Exercise promotes blood circulation, which prevents fluid retention
in the body and reduces the risk of swelling. A study published in the Journal of Prenatal
Medicine found that women who engaged in regular physical activity were less likely to
experience back pain and had better sleep quality [10]. Exercise during pregnancy may also
counteract the onset of prenatal depression. A University of Ottawa study found that regular
physical activity reduces the risk of prenatal depression by 38%. Exercise, especially those
that focus on breathing and relaxation techniques such as yoga or Pilates, can significantly
improve mood and reduce stress [10]. Another benefit of physical activity during pregnancy is
to better prepare the body for the postnatal period. Regular exercise helps the body recover
more quickly after childbirth by increasing muscle strength and flexibility, which is
particularly important in terms of the body's recovery after such an intense effort as childbirth.
A study published in the Journal of Reproductive Health found that women who were
physically active during pregnancy returned to their pre-pregnancy weight more quickly and
had better postpartum fitness [11]. Regular exercise can also affect the health of the baby. A
study by the University of Alberta found that babies born to women who were physically
active during pregnancy had better health test scores and higher Apgar scores. In addition,
maternal physical activity may influence the healthy cardiovascular development of the child
and reduce the risk of obesity in the future [12]. Furthermore, a study by the University of
Kansas found that physical activity during pregnancy can improve cognitive function in
newborns. The results of this study suggest that children of mothers who were physically
active had better scores on tests of cognitive development in the first months of life [13]. In
conclusion, regular physical activity during pregnancy has numerous health benefits for both
mother and child. It improves physical fitness, alleviates pregnancy discomfort, reduces the
risk of complications and prenatal depression, and prepares the body for childbirth and a
faster recovery after delivery. However, it is crucial that any form of activity is tailored to the
individual needs and capabilities of the pregnant woman and is carried out under the
supervision of a specialist and in consultation with a doctor.

4. Strength training for women
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Strength exercises, also known as resistance training, are a form of physical activity whose
main aim is to strengthen muscles and increase their endurance by working against various
forms of resistance. These exercises can be performed using weights, exercise machines,
resistance bands or even your own body weight. Regularly incorporating strength training into
your fitness routine helps to improve your overall physique, increase your metabolism and
improve bone and joint health. For pregnant women, strength training, when modified
appropriately and with caution, can offer benefits such as better support for growing body
weight, helping to maintain healthy weight gain and overall wellbeing. Strength exercises are
a key part of fitness programmes for many women, including those who are pregnant. They
use resistance to strengthen muscles and increase muscle mass. While this type of activity can
provide many health benefits for mothers-to-be, it requires a specific approach and adaptation
to the changing body and needs of the pregnant woman [14]. Essentially, the benefits of
strength training include improving overall fitness, supporting increasing body weight and
helping to maintain healthy weight gain, which is important for both mother and baby.
Research by the American College of Obstetricians and Gynecologists indicates that regular
physical activity, including strength training, can help prevent gestational diabetes, reduce
stress and improve sleep quality [15]. Regular strength exercises can significantly help
pregnant women to cope with the additional stresses that pregnancy brings. They strengthen
the abdominal and back muscles, which is particularly beneficial as many women experience
lower back pain as a result of a growing abdomen. Changes in posture, which are the natural
result of a shift in the centre of gravity, can be mitigated by strengthening the muscles
responsible for maintaining correct posture. In addition, a skilfully planned strength training
programme can contribute to an easier birth by increasing the endurance and muscle strength
needed during the birthing action. A study published in the Journal of Physical Activity and
Health found that women who continued moderate strength exercise during pregnancy had
shorter births and fewer complications than those who were less active [16]. Strengthening the
pelvic muscles is particularly important as they can play a key role in facilitating labour. By
improving blood circulation in the pelvic area, these exercises can also shorten the duration of
labour and reduce the risk of complications. Therefore, it is advisable that strength training
exercises are carried out under the guidance of a specialist who will help to tailor the
exercises to the individual woman's needs and abilities, always with maximum caution. A
study conducted by the University of Western Ontario found that pregnant women
participating in strength exercise programmes had better health outcomes for both themselves
and their babies, compared to those who avoided such activity [17].

However, strength exercise is also associated with some risks, particularly during pregnancy.
Increased production of relaxin, a hormone that makes joints and ligaments more flexible to
facilitate childbirth, can also increase the risk of injury during exercise. Therefore, it is
important to avoid overexertion and focus on exercise technique. Additionally, intense
strength training can lead to hypertension, which is undesirable in pregnancy and can lead to
complications such as pre-eclampsia. A study by the Norwegian School of Sport Sciences
found that intense exercise can increase the risk of hypertension in pregnancy, highlighting
the need for moderation and consultation with a doctor [18]. Also, overheating the body
during heavy workouts is dangerous for both the mother and the developing foetus. High body
temperature can negatively affect the development of the baby, so it is recommended that
exercise is performed in a cooler environment with adequate ventilation and access to fluids.
A study published in Obstetrics & Gynecology found that overheating the body during the
first trimester of pregnancy can increase the risk of birth defects, further emphasising the
importance of controlling body temperature during exercise [15]. Before embarking on any
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strength exercise programme, it is essential to consult with your pregnancy doctor to ensure
that there are no health contraindications. Adapting exercise to the trimester of pregnancy,
current health status and individual capabilities is crucial for safety. It is also recommended
that exercise is carried out under the supervision of an experienced instructor to ensure not
only safety, but also the effectiveness of the workout. A study conducted by the University of
North Carolina confirmed that pregnant women exercising under the supervision of
professionals had a lower risk of injury and better health outcomes than those who exercised
alone without adequate support [19]. Weight-bearing exercise can be beneficial to pregnant
women if performed with care and appropriate precautions. It is important that women are
aware of both the benefits and potential risks of this type of activity. With proper planning
and supervision, strength training can support the health of the mother and baby, preparing
them for a healthy and safe delivery. When combined with an appropriate diet and regular
medical consultations, physical activity in the form of strength training can significantly
improve the quality of life of the mother-to-be and contribute to favourable birth outcomes
[20]. Strength training exercises for pregnant women are specifically tailored to support the
health of mother and baby, while minimising the risk of injury. It is crucial that strength
training is well planned, regular and conducted under the supervision of a qualified instructor,
especially during pregnancy. Before starting any training programme, it is essential to obtain
approval from the doctor in charge of the pregnancy. The doctor will assess the health of the
mother and the pregnancy and rule out any contraindications to strength training. This will
allow for safe and effective exercise that is tailored to the individual needs and abilities of the
pregnant woman [21]. Every workout should begin with a warm-up to prepare the body for
exercise. The warm-up should last between 10 and 15 minutes and include low-intensity
exercises such as marching in place, shoulder and hip circles and gentle stretching. The warm-
up aims to increase blood flow to the muscles, improve flexibility and reduce the risk of
injury [22]. After the warm-up, you can move on to the actual strength training, which should
focus on strengthening large muscle groups such as leg, back, chest and shoulder muscles. It
is important to use moderate weights and perform the exercises in a controlled manner, with
an emphasis on correct technique. Exercises may include squats, deadlifts, bench presses and
bodyweight exercises such as push-ups and planks [22]. Strength training for pregnant women
should be tailored to the trimester of pregnancy. In the first trimester, most exercises can be
performed without much restriction, but the intensity should be moderate and back exercises
limited to avoid excessive cardiovascular loading. In the second trimester, when the abdomen
begins to enlarge, it is important to avoid exercises that may put pressure on the abdomen or
cause discomfort. Standing, sitting or side exercises are more appropriate [23]. In the third
trimester, due to significant weight gain and changes in balance, exercise should be further
adapted. It is advisable to avoid exercises that require intense jumping or rapid movements.
The focus should be on exercises that strengthen the pelvic muscles in preparation for
childbirth. Gentle stretching and breathing exercises can help manage the pain and stress of
pregnancy and childbirth [23]. The final phase of the workout, the cool-down, should last
about 10 minutes and include gentle stretching and breathing exercises to help relax the body
and mind. Regularity is key to gaining the benefits of strength training, so it is recommended
to exercise at least two to three times a week. [23] When strength training during pregnancy,
it is crucial to adapt to the signals sent by your own body. Every woman reacts differently and
methods that are effective for one may not be suitable for another. If pain, dizziness or any
discomfort occurs during exercise, it is important to stop the activity immediately and seek
medical advice. It is also worth remembering that the aim of strength training in pregnancy is
not to achieve maximum physical fitness, but to maintain health and prepare the body for
childbirth and subsequent recovery [24]. Strength training for pregnant women, when carried
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out with care and under the supervision of a specialist, is a valuable part of a health
programme. By adjusting exercise appropriately, it is possible to reduce the risk of gestational
diabetes, which is crucial for the health of both mother and baby. In addition, regular strength
training can significantly improve sleep quality, which is important for the overall wellbeing
and mental health of the mother-to-be. Exercise also helps to reduce back pain, which is often
a problem during pregnancy, and can facilitate childbirth by strengthening the relevant muscle
groups. Thus, with the right support and preparation, strength training exercises can be an
important and beneficial part of a healthy lifestyle during pregnancy.

5. Other forms of physical activity for pregnant women

Other forms of physical activity for pregnant women are just as important as strength training,
as they help maintain overall fitness, improve mood and prepare the body for childbirth.
Recommended forms of activity include walking, swimming, yoga, Pilates, stationary cycling
and water exercise. Each of these forms of activity has its own unique benefits that can
contribute significantly to the health of the mother and the developing baby. Walking is one
of the safest and most accessible forms of physical activity for pregnant women. Regular
walking helps maintain a healthy body weight, improves blood circulation and supports heart
health. A study by the Harvard T.H. Chan School of Public Health found that daily walking
can reduce the risk of pregnancy complications such as hypertension and gestational diabetes.
In addition, walking outdoors can improve mood and reduce stress, which is particularly
important during pregnancy [25]. Swimming and exercising in water are ideal for pregnant
women, as water relieves pressure on the joints and spine, which helps to reduce pain and
discomfort. The water also provides gentle resistance that strengthens muscles without putting
too much strain on the body. Research published in the International Journal of Aquatic
Research and Education shows that pregnant women who swim regularly have a lower risk of
swelling and back pain. Exercising in water can also improve flexibility and muscle strength,
which is beneficial in preparing for childbirth. Swimming is particularly recommended as it
provides a holistic workout for the whole body, minimising the risk of injury, which is
important in advanced pregnancy [26]. Yoga for pregnant women focuses on gentle postures,
breathing techniques and relaxation. Practising yoga can help relieve stress, improve
flexibility and strengthen muscles, particularly in the pelvic region. Research published in the
Journal of Obstetric, Gynecologic & Neonatal Nursing shows that prenatal yoga can reduce
symptoms of depression and anxiety and improve overall wellbeing. Regular yoga sessions
also help prepare the body for childbirth by teaching breathing techniques that can be useful
during the birthing process. Yoga also helps to maintain mental balance, which is crucial
during a period full of emotion and physical change [27]. Pilates for pregnant women is
similar to yoga, but focuses more on strengthening the deep muscles that support the spine
and pelvis. Pilates exercises improve balance, coordination and flexibility, which can reduce
the risk of injury. Research by the University of Melbourne has shown that Pilates can help
reduce back pain and improve posture in pregnant women. The exercises are also helpful in
maintaining abdominal muscle strength, which is important in the later stages of pregnancy
and during labour. Pilates can also support the ability to relax and control breathing, which is
invaluable during labour [25]. Stationary cycling is another safe form of physical activity for
pregnant women. Exercising on a stationary bike helps to improve cardiovascular fitness,
maintain a healthy body weight and strengthen leg muscles. A study published in the British
Journal of Sports Medicine found that pregnant women who cycled regularly on a stationary
bike had better health outcomes and fewer pregnancy complications. Stationary cycling is
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particularly recommended as it minimises the risk of falls and injury, which is important in
pregnancy. Regular cycling exercise also helps to maintain physical activity, which
contributes to better wellbeing and heart health [26]. Nordic Walking, or walking with poles,
is a form of activity that engages more muscles than regular walking. It helps strengthen the
upper body and improves cardiovascular fitness. Research in Finland has shown that Nordic
Walking can significantly improve overall fitness and well-being in pregnant women. This
form of activity is also beneficial for improving balance and coordination, which is important
as pregnancy progresses. Nordic Walking is ideal for women who want to maintain a high
level of physical activity without putting undue strain on their joints and spine. Regular
walking with poles can also support weight control and improve mood [24. Any of these
forms of physical activity can have health benefits for pregnant women, provided they are
done in moderation and under the supervision of a specialist. It is important for mothers-to-be
to choose forms of exercise that are comfortable and safe for them, while consulting with their
pregnancy doctor before starting any new physical activity. Regular exercise can significantly
improve the health of mother and baby, preparing them for a healthy and safe delivery. The
benefits of physical activity include not only improved fitness, but also stress reduction,
improved sleep and overall wellbeing, which is crucial during this unique time of life.

Conclusions

Research shows that regular exercise, including strength training, contributes to a shorter
duration of labour, a reduced risk of pregnancy complications and a faster recovery after
childbirth in women who practice it. In addition, regular physical activity can help alleviate
common pregnancy discomforts such as swelling of the limbs, constipation or sleep problems,
thereby improving sleep quality and overall well-being. However, moderation is important in
everything. You should always consult your doctor about your condition and not exercise
beyond your strength in order to feel the benefits of regular physical activity.

Summary

Intense strength training and other forms of strenuous physical activity are becoming
increasingly popular among women, including those who are pregnant. Regular physical
activity is recognised as beneficial to health, but during pregnancy the intensity and type of
activity must be adapted to the changing needs of the body. Pregnancy is a time when a
woman's body undergoes a number of important changes to support the development of the
baby and prepare for birth. Therefore, undertaking intensive exercise should be well thought
out and consulted with a doctor to avoid potential risks. The thesis of the present study was
that strength training is as safe and beneficial to the health of pregnant women as other forms
of physical activity, provided that the intensity and type of exercise are appropriately adapted
and that the patient regularly consults with a general practitioner. Based on the information
and research reviewed, this thesis was confirmed. Strength exercises, if properly adapted to
the changing needs of a pregnant woman's body and conducted under the supervision of a
specialist, can bring numerous health benefits. Such exercises help to maintain a healthy body
weight, improve cardiorespiratory fitness, strengthen muscles and increase joint flexibility.
Strengthening abdominal and back muscles can also alleviate painful conditions, such as back
pain, that often occur during pregnancy. A comparison of different forms of physical activity,
such as walking, swimming, yoga, Pilates or stationary cycling, shows that strength training
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can be just as safe and beneficial, as long as it is done with the right intensity and technique.
Each of these activities has its own unique benefits, but strength training offers the added
support of muscle strengthening, which is particularly important in preparing for childbirth
and coping with the additional stresses of pregnancy. In conclusion, the thesis that strength
training is as safe and beneficial to the health of pregnant women as other forms of physical
activity is confirmed. However, it is important that any activity is tailored to the individual
needs and capabilities of the pregnant woman and that it is carried out under the supervision
of a specialist and after prior consultation with a doctor. Regular exercise during pregnancy
has numerous health benefits, supporting the healthy development of the baby and preparing
the mother's body for childbirth.
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