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Abstract

Objective: This narrative review is presenting the impact of exercise on pregnant women and fetus and provides current recommendations
for exercise in pregnancy. Mechanism: Exercise during pregnancy has a numerous effects on both pregnant woman and her fetus. When
recommending exercise during pregnancy, it is necessary to keep in mind the physiological responses of the body’s systems during
exercise, changes occuring in pregnancy and the influence of this changes on pregnant woman’s body as well as on the fetus and fetal
responses to exercise during pregnancy. The type, intensity, duration, and frequency of exercise should be adjusted to the level of
physical activity of pregnant women and period of pregnancy in order to achieve clinically significant health benefits. Findings in
Brief: Exercise in pregnancy is beneficial for both the mother and her fetus and contributes to the prevention of pregnancy-related
disorders. It is recommend to exercise 30 minutes daily five days a week with a tendency to increase the exercise each day in order to
accumulate 150 to 300 minutes of exercise per week with moderate intensity. Conclusions: Regular exercise leads to specific adaptation
processes of the body systems improving the physical and mental health of pregnant women with positive effect on her fetus.
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1. Introduction
Exercise during pregnancy has an important role in

improving and maintaining physical and mental health.
Pregnant women are increasingly practicing sedentary ac-
tivities that lead to many negative outcomes such as weight
gain, hypertension and mental health disorders [1]. The in-
cidence of sedentary lifestyle during pregnancy ranges from
57.1% to 78% [1–4]. Despite scientifically proven advan-
tages and benefits of exercise in pregnancy, pregnancy it-
self is still represents one of the causes of a significant re-
duction and avoidance of exercise [5,6]. Clark and Gross
suggest that 39% of pregnant women who exercised before
pregnancy did not continue to do so during pregnancy [7].
Similarly, Fell et al. [8] suggest that most pregnant women
reduce exercise during the first 20weeks of pregnancy com-
pared to their pre-pregnancy exercise level. Domingues and
Barros report that only 4.3% of pregnant women exercise
throughout pregnancy [9] and Gjestland et al. [10] report
that 14.6% of pregnant women exercise more than 3 times a
week and more than 20 minutes at moderate intensity in the
second trimester and 50% of them reduces exercise level to
less than once a week during the third trimester. Ribeiro and
Milanez reports better results with 29% of pregnant women
exercising during pregnancy with 25% of them exercising
3 times a day for 20 minutes [11]. Despite avaiable guide-
lines that recommend exercise during pregnancy (i.e., 30
minutes a day, most days a week at a moderate intensity or
a minimum of 150 minutes per week at moderate intensity

throughout pregnancy), less than 15% of pregnant women
follow that recommendation [12–15].

There are numerous published papers about this mat-
ter. As well as that, there are numerous guidelines and pro-
tocols made in order to describe how to approach the prob-
lem of excercise in pregnancy. In this narrative review we
did our best to collect all present knowledge and ciritically
review all published data to make recommendations more
clear and usefull for the clinical practice. As well as that,
we wanted to open a further discussion about this matter
and stimulate further research all having a goal to get better
answers to all problems related to the exercise in pregnancy.

2. Impact of Exercise
Regular exercise during pregnancy has positive phys-

ical and mental effects on the pregnant woman and her fe-
tus [16–22]. Benefits of exercise for pregnant women in-
clude: reduced risk of developing gestational diabetes [23–
27], effective intervention in diabetes management [28–
30], reduced incidence of gestational hypertension [31–33],
preeclampsia [33–35], peripheral edema [36,37], varicose
veins and deep venous thrombosis [38,39], reduced inci-
dence of urinary incontinence [40–42] as well as painful
conditions of the spine and pelvis (including sacroiliac dys-
function) [43–45], weight problems [46,47] and premature
birth [36,48]. Also, exercise during pregnency is associated
with a reduction in the duration of labor [15,48], cesarean
section [32,49] and instrumental delivery rates [25,48] and

https://www.imrpress.com/journal/CEOG
https://doi.org/10.31083/j.ceog4911243
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


some labour complications [50,51]. The benefits of ex-
ercise in pregnancy for the fetus include increased pla-
cental weight and placental growth [52,53]. Exercise af-
fects amniotic fluid volume and placental volume (vascu-
lar volume, capillary surface area and parenchymal density)
[15,54], placental blood perfusion and functional capacity
[55], vascular function and improves fetal neurological de-
velopment [53]. Maternal psychological benefits of exer-
cise include reducing fatigue [56], improved sleep [57,58],
anxiety [59,60], depression [61,62], stress and mood im-
provement [36,63]. In conclusion, exercise in pregnancy is
safe for both mother and her fetus [2,3] contributing to the
prevention of some pregnancy-related disorders [11] and is
a preventive and therapeutic measure used to reduce com-
plications of pregnancy and improve the overall health of
pregnant women and fetus (Fig. 1) [12,64].

Fig. 1. Benefits from exercise for mother and fetus.

3. Adjustments of Body Systems in
Pregnancy

Pregnancy is a period of numerous physiological ad-
justments of the body systems being necessary to achieve
a successful outcome. Adjustments and adaptations affect
almost every organ and body system and it is necessary to

understand all the changes in order to make a difference
between physiologic from pathologic. A complete under-
standing of physiological adjustments will facilitate the de-
velopment of an exercise program designed for personal
needs and capabilities.

3.1 Postural Adjustments
The adaptation of the musculoskeletal system to preg-

nancy leads to changes in the posture of the pregnant
women. The constant growth of the uterus is responsi-
ble for these changes influencing statics and dynamics pos-
ture. Changes in the center of gravity [23,65], weight gain
[23,65], skeletal changes, increased ligament and soft tissue
laxity [23,65] are the factors that contribute to postural ad-
justments during pregnancy [66,67]. The expansion of the
uterus anteriorly into the abdominal cavity shifts the cen-
ter of gravity as manifested by lumbar lordosis and anterior
pelvic rotation [65,67,68]. Compensation of lumbar lordo-
sis results in increased flexion of the cervical spine, adduc-
tion and internal rotation of the shoulder girdle, hyperexten-
sion of the knee and reliance on the posterior part of the foot
[68]. Adjusted posture during pregnancy leads to the body
imbalance, shortening or stretching of muscles, which can
result in painful conditions such as sacroiliac dysfunction,
low back pain or hip pain [68–70].

3.2 Muscle Changes
Muscle changes also occur during pregnancy. The

most common changes are manifested in the area of the
pelvic floor muscles and abdominal muscles. Changes in
the pelvic floor muscles often leads to their dysfunction
having for a consequence pelvic organ prolapse and incon-
tinence [71] while changes in the abdominal muscles may
result in diastasis of rectus abdominis muscles (DRA) [36].

3.2.1 Pelvic Floor Muscles
Physiological changes occuring during pregnancy

have an important impact on the structure and function of
the pelvic floor muscles. As early as in the first trimester,
urinary frequency is present, urinary incontinence occurs
in 60%; urge incontinence in 10% to 19%, and stress in-
continence in 30% to 60% of pregnant women [68]. Dur-
ing pregnancy bladder neck is descending [72], genital hia-
tus is increasing [72], resulting in increased bladder neck
mobility, decreased urethral resistance and decreased com-
pliance [72], elasticity change [72] and pelvic floor con-
tractility [71]. Increased load caused by the uterine growth
and weight gain during pregnancy leads to increased pres-
sure on the pelvic floor muscle and bladder, resulting in
greater urethral mobility [73]. Also, weight gain causes im-
paired blood flow and innervation of the bladder and ure-
thra [73]. Due to increased and prolonged mechanical load
and collagen changes, there is a decrease in the strength of
the pelvic floor muscles [73]. Hormonal and mechanical
changes during pregnancy lead to excessive stretching of
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ligament structures and pelvic floor muscles [74], connec-
tive tissue weakness and impairment of normal pelvic floor
muscle function [74,75].

3.2.2 Abdominal Muscles
During pregnancy, there is a change in the geometry of

the abdominal muscles that still retain their function. Uter-
ine growth affects the shape of the abdomen and the position
of the lumbar spine (increase in lumbar lordosis), which re-
sults in elongation of the abdominal muscles and changes
in the angle of their attachments. This affects their function
by reduction of the strength, mainly of the rectus abdomi-
nis muscles [76]. In addition to that, streching and flac-
cidity of the linea alba can occur resulting in an increase
in the distance between the medial border of the muscle
and a subsequent loss of their straightforward course [76].
The most common change in the abdominal muscles dur-
ing pregnancy is diastasis or separation of the rectus abdo-
minis mucles in the medial line of the linea alba [76]. The
occurrence of DRA contributes to the constant mechanical
load on the abdominal wall (due to fetal growth resulting
in stretching and weakness of the abdominal muscles) hor-
monal and consequent changes in the functional capacity
of the abdominal muscles during pregnancy [76]. DRA re-
duces abdominal wall function during pregnancy, affects
trunk and pelvic stability and leads to consequent pain in
the pelvis, hip and lumbar spine [76]. It also results in dif-
ficulties in daily activities that require an increase in intra-
abdominal pressure (e.g., defecation, urination, vomiting,
etc.) and contributes to the appearance of a hernia [76].

3.3 Hormonal Changes
In pregnancy, there is an increase in ligament laxity

[23,67,68], softening of cartilage and increase in synovial
fluid due to elevated concentrations of progesterone [36]
and relaxin [67]. This results is increased joint mobility
with consequent postural instability. However, in the third
trimester there is a decrease in mobility in the ankle and
wrist area despite an general increase in ligament laxity.
These changes are caused by fluid retention in the connec-
tive tissue which can lead to edema [68] and is responsi-
ble for development of compression syndromes (e.g., carpal
tunnel syndrome, Guyon’s canal syndrome or tarsal tunnel
syndrome). Ligament laxity in the pelvic region may lead
to the development of sacroiliac dysfunction [70,77] while
ligament laxity in the lower extremities may be associated
with pain in the knees, hips and lower spine [78].

3.4 Cardiovascular Adjustments
Physiological changes of the cardiovascular system in

pregnancy maximizes oxygen delivery to the mother and
her fetus [68]. Diaphragm displacement and chest shape
changes moving the heart upward and towards the left.
Also, the heart rotates along its long axis, resulting in an
enlarged heart silhouette on some imaging studies [68].

Cardiovascular adjustments during pregnancy include
increased blood volume, heart rate, stroke volume, cardiac
output, and decreased systemic vascular resistance [67].
Cardiac output is 30–50% higher compared to non preg-
nant state [67,68], stroke volume increases by 10% in the
first trimester while heart rate increases by 20% in the sec-
ond and third trimesters [67]. Arterial pressure decreases
by 5–10 mmHg from the beginning towards the middle
of the pregnancy and then gradually increases [65,67,68].
The decrease in arterial pressure is the result of an increase
in uterine vascularity, i.e., establishment of uteroplacental
circulation and a decrease in systemic vascular resistance.
[65,67]. These hemodynamic changes provides circulatory
reserves necessary for better supply of nutrients and oxy-
gen to the pregnant woman and her fetus during rest and
also during exercise [67]. There is an increase in total blood
volume by about 40–50% [65,68] as a result of an increase
in plasma volume by 50% [65] and red blood cells by 30%
[65]. Also, the stroke volume increases by 30% [68] and
the heart rate by 17% [65,68]. It is important to take into
account all these cardiovascular changes together with body
position adjustments during exercise. In supine position the
enlarged uterus compresses the inferior vena cava [68] re-
sulting in reduced venous return [23,68] and decreased car-
diac output. During exercise, blood is redistributed from
the visceral organs to the active skeletal muscles [79,80].
Decreased blood flow to the uterus may temporarily reduce
the fetus’ oxygen and nutrient supply [79,80]. The intensity
and duration of exercise affects the amount and intensity of
this changes [80].

3.5 Respiratory Adjustments

During pregnancy, the nasopharyngeal mucosa be-
comes hyperemic and edematous with mucus hypersecre-
tion due to increased estrogen [68]. These changes often
lead to nasal stuffiness and breathing difficulties [68]. 27%
of pregnant women in the first trimester have nasal con-
gestion and rhinitis, and this incidence increases to 42%
in the 36 week of pregnancy [68]. The shape of the chest
changes in early pregnancy, much earlier that can be ac-
counted for by mechanical pressure from growing uterus
[68]. The reason for these change are in the laxity of the
ligamentous attachments between the ribs and the sternum
[68]. The subcostal angle increases from 68° to 103°, the
transverse diameter of the chest expands by 2 cm, and the
circumference of the chest expands by 5 to 7 cm [68]. As
pregnancy progresses, the diaphragm shifts cranially by ap-
proximately 4 cm [68]. Diaphragm displacement is caused
by progesterone, which acts at the level of central chemore-
ceptors in order to increase diaphragm strain resulting in
higher negative inspiratory pressure [68]. Increase in pro-
gesterone levels leads to chronic hyperventilation, resulting
in increased tidal volume, from 30% to 50% in the 8 week
of pregnancy [68]. An increase in tidal volume results in
an overall parallel increase in minute ventilation despite a
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stable respiratory rate [68]. An increase in minute venti-
lation, combined with a decrease in functional residual ca-
pacity, leads to a larger-than-expected increase in alveolar
ventilation from 50% to 70% [68]. Chronic mild hyper-
ventilation results in increased alveolar oxygen (PaO2) and
decreased arterial carbon dioxide (PaCO2) [68]. Low levels
of PaCO2 in pregnant women result in chronic respiratory
alkalosis [68]. An increase in minute ventilation by 50%
as a result of an increase in tidal volume [65,67] results in
an increase in arterial oxygen tension of 106–108 mmHg in
the first trimester and a decrease in 101–106 mmHg in the
third trimester [68]. Increasing minute ventilation results
in a 20% to 40% reduction in oxygen uptake and consump-
tion [68]. The increase occurs as a result of placental and
fetal oxygen demand and increased needs of the pregnant
woman’s organs for oxygen [68], which further increases
during exercise [68]. Due to increased resting oxygen re-
quirements and the intensity of breathing (due to the pres-
sure of the uterus on the diaphragm) the availability of oxy-
gen during exercise decreases [65,67], so it is necessary to
adjust the intensity and duration of exercise during preg-
nancy.

4. Fetal Responses to Exercise
Exercise during pregnancy can promote morphologi-

cal changes in placental tissue; it significantly increase vil-
lous tissue volume consequently improving placental effi-
ciency [81,82]. Also, regular exercise during pregnancy
stimulates placental surface area by affecting its growth
and size [83]. Clapp considers fetal growth and size de-
pendent on the type, intensity, frequency and duration of
exercise during pregnancy [82]. By increasing parenchy-
mal component of the placenta, total vascular volume, sur-
face area and capillary volume; exercise improves placen-
tal perfusion [36] and villous volume [84]. As fetal para-
sympathetic and sympathetic nervous systems become ma-
ture and functional during the second and third trimesters,
exercise is considered to be effective in increasing fetal
heart rate variability and decreasing fetal heart rate [36].
Studies indicate a minimal or moderate increase in fetal
heart rate by 10–30 beats/min over baseline during or after
exercise [67,85]. On the other hand, chronic exposure to
norepinephrine and other catecholamines essential for fe-
tal growth resulting from exercise will improve fetal car-
diac autonomic control [28,36]. Fetal response to aerobic
training during pregnancy include modulation of fetal heart
rate and improves autonomic control [83]. Maternal exer-
cise intensity and duration of time spent participating in ex-
ercise results in greater adjustments in fetal cardiovascular
responses [83]. Aerobic and strength exercises during preg-
nancy are positively correlated with fetal heart rate adapt-
ability and variability and heart rate variability [83].

Increased muscle mass of pregnant women can con-
tribute to improved ability of placental transport of amino
acids necessary for good health and development of the

fetus. According to Australian physical activity guide-
lines for pregnant women, low- to moderate-intensity resis-
tance training may be beneficial for placental-fetal amino
acid transport during pregnancy [81]. Regular exercise re-
duces the pregnant women body fat, which enhances oxy-
gen transfer and reduces the diffusion of carbon dioxide
through the placenta, which has a positive effect on fetal
development [22,86]. Exercise during pregnancy improves
the resistance in the fetal arteries and reduces the risk for
heart conditions later in life [22,87]. In addition, the sounds
and vibrational stimuli that accompany exercise can accel-
erate fetal brain development [88]. There is the evidence
that offspring of mothers who exercised during pregnancy
had higher scores on IQ tests and showed higher verbal abil-
ities between the ages of one and five [22,88].

5. Contraindications for Exercise in
Pregnancy

Absolute and relative contraindications for exercise in
pregnancy should be considered before starting exercise.
Warning signs to reduce intensity or stop exercising should
be kept in mind during exercise in pregnancy.

According to the Society of Obstetricians and Gyne-
cologists of Canada, American College of Obstetricians
and Gynecologists and National Institute for Health and
Care Excellenc guidelines, absolute contraindications for
exercise during pregnancy are ruptured membranes, pre-
mature labor, unexplained persistent vaginal bleeding, pla-
centa praevia after 28 weeks’ gestation, preeclampsia, cer-
vical insuficiency, intrauterine growth restriction, multi-
ple pregnancy (e.g., triplets and more), uncontrolled type
I diabetes, uncontrolled hypertension, uncontrolled thyroid
disease and other serious maternal cardiovascular, respira-
tory or systemic disorders [14,24,89]. Additionally, relative
contraindications for exercise in pregnancy are recurrent
pregnancy loss, history of spontaneous preterm birth, twin
pregnancy after the 28th week, gestational hypertension or
mild/moderate cardiovascular or respiratory disease, symp-
tomatic anemia, malnutrition, eating disorders, and some
other significant medical conditions [14,24,89].

According to the Society of Obstetricians and Gyne-
cologists of Canada, American College of Obstetricians
and Gynecologists and Obstetrics and National Institute
for Health and Care Excellence guidelines warning signs
to stop exercising in pregnancy are persistent excessive
shortness of breath (that does not resolve on rest), severe
chest pain, regular and painful uterine contractions, vaginal
bleeding, persistent leakage of fluid from the vagina (in-
dicating rupture of the membranes), persistent dizziness or
faintness (that also does not resolve on rest) [14,89].

6. Type, Frequency, Intensity and Duration
of Exercise in Pregnancy

The effectiveness of the exercise program is deter-
mined by the appropriate interaction of its main compo-
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nents: intensity, duration, frequency and type of exer-
cise that suits individual pregnant woman individually [90–
92]. The combination of aerobic and resistance exercises
[41,90,93] is considered to be the most effective for the
pregnant woman’s health providing greater benefit com-
pared to aerobic exercises alone [14,24,94]. The intensity
and type of exercise depends on the functional abilities of
the pregnant woman and should be individually adjusted
[95]. In general, more physical activity (frequency, dura-
tion and/or intensity) is associated withmore benefits. Hov-
ewer, there is no scientific evidence that exercising more
then recomended provides additional benefits [14]. Exer-
cise in pregnancy contributes to the improvement of car-
diorespiratory (aerobic exercise) and musculoskeletal (re-
sistance exercise) status [67].

According to the type, all, aerobic, resistance and flex-
ibility exercise are recommended during pregnancy [67].
Aerobic exercises using large muscle groups in a continu-
ous rhythm are recommended (i.e., walking, hiking, aerobic
dancing, swimming, cycling, skating, dancing and skipping
rope) [23,67,96]. Activities that increase the risk of injuries,
such as gymnastics, horseback riding, downhill skiing [14]
or those that can result in excessive joint stress, such as jog-
ging and tennis, are not recommended or they should be per-
formed with caution [67] as well as contact activities such
as ice hockey, soccer, and basketball [14]. Scuba diving
[14] should also be avoided during pregnancy due to the
increased risk for the fetus of decompression sickness as a
result of the inability of the fetal lungs to filter the bubble
formation [67]. Resistance exercise is recommended twice
a week, in series of 1–2 with repetitions of 12–15 times.
Body weight, weights or elastic bands are recommended for
the load [23].

According to the frequency it is recommended to exer-
cise five days a week with a tendency to increase every day.
For sedentary pregnant women or overweight or obese it is
recommended to exercise three to four days a week [23].

According to the intensity it is recommended to exer-
cise at a moderate intensity which is defined as an activ-
ity that is equivalent to 3–4 METS (metabolic equivalent)
or brisk walking activity [67,97] or intensity of 60–90% of
maximal heart rate or 50–85% or ofmaximal oxygen uptake
or heart rate reserve [67,97]. Lower intensity (60–70% of
maximal heart rate or 50–85% of maximal oxygen uptake)
is recommended for pregnant women who did not exercise
regularly before pregnancy [67]. An intensity of 60 to 80%
of maximal aerobic capacity is recommended in pregnant
women with normal body weight [23].

According to the duration it is recommended accumu-
lation of 30 minutes of exercise during the day five days a
week or every day [67,97] or accumulation of 150 to 300
minutes per week of moderate intensity [23,43,84,95,98].
Also, a shorter duration of exercise is recommended for
sedentary pregnant women, overweight and obese, i.e., 15
to 20 minutes with a gradual increase to 30 minutes [23].

6.1 Aerobic Exercise
Aerobic exercise during pregnancy stimulates and

strengthens the body’s utilization of oxygen [38,99] and
improves overall cardiovascular function [28]. Cardiovas-
cular response during aerobic exercise are an increase in
heart rate, stroke volume and cardiac output with minimal
or no changes in blood pressure [28,100]. Also, there is a
decrease in resting heart rate and an increase in heart rate
variability [28,100]. These changes are thought to be due
to an increase in autonomic control, caused by heart rate
variability [28,101]. Regular aerobic exercise during preg-
nancy improves blood lipid regulation [87,100]. In aerobic
exercise in water, the main effect of immersion is the re-
distribution of extravascular fluid into the vascular space
resulting in an increase in blood volume [67]. This effect
is very quick and is proportional to the depth of immersion
leading to a decrease in blood pressure [67]. These changes
are associated with a decrease in antidiuretic hormone, al-
dosterone and plasma renin activity [67]. The change in
blood volume leads to a respiratory change with a decrease
in vital capacity, ventilation capacity and expiratory reserve
volume [67]. Regular aerobic exercise during pregnancy is
thought to affect the maturation of fetal cardiac autonomic
control, affecting fetal heart rate [28,101–103].

6.2 Resistance Exercise
Resistance exercise increases muscle strength and en-

durance [38,99], contributing to less weight gain during
pregnancy, nausea, fatigue and headaches and better over-
all wellbeing [68]. Resistance exercise is also thought to
have some cardiovascular effects [68,104] being are simi-
lar to those in non-pregnant population [68]. Blood pres-
sure is highest when performing strength exercises using
larger muscle groups and the heart rate is elevated in all
strength exercises of pregnant women [68,99]. Increase in
fetal heart rate is also thought to be present, being similar
to aerobic exercise [68,99]. Also, the frequency, intensity
and duration of resistance exercise are inversely related to
fetal complications (i.e., intrauterine growth restriction, fe-
tal asphyxia), and resistance exercise is associated with a
reduced likehood of fetal complications during pregnancy
[105]. During pregnancy, resistance exercise is considered
safe and beneficial [38,68].

6.3 Determination of Exercise Intensity
The intensity of exercise should be in accordance with

the degree of physical activity level of the pregnant woman
and the week of pregnancy. Heart rate [14,38], Borg’s Rat-
ing of Perceived Exertion scale and Talk test [23,89,90,99]
are suggested in order to determine exercise intensity. All
these methods are useful and complementary.

The recommended heart rate for pregnant women un-
der the age of 29 is 102 to 124 beats/min for low intensity,
125 to 146 beats/min for moderate intensity and 147 to 169
beats/min for vigorous intensity exercise [90]. The recom-
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Table 1. Summary of guidelines for exercise in pregnancy.
Guidelines Frequency Intensity Time Type

Society of Obstetricians and
Gynecologists of Canada

≥three times a week moderate ≥150 minutes per week aerobic and strength
exercises

Royal Australian and New
Zealand College of Obstetri-
cians and Gynecologist

every day of the week moderate, high or a
combination of both in-
tensities

150 to 300 minutes of moder-
ate intensity per week, 75 to
150 minutes of high intensity

aerobic and strength
exercises

American College of Obste-
tricians and Gynecologists

≥five times a week moderate 150 minutes per week aerobic and strength
exercises

mended heart rate for pregnant women over the age of 30 is
101 to 120 beats/min for low intensity, 121 to 141 beats/min
for moderate intensity and 142 to 162 beats/min for vigor-
ous intensity exercise [90].

According to Borg’s Rating of Perceived Exertion
scale a rating of 12 to 14 on 6 to 20 scale is considered for
moderate intensity [40,99]. Pregnant women with a higher
physical activity level are recommended a rating from 15 to
16 or high intensity [23].

According to the Talk test, if a pregnant woman can
talk normally, she is considered to be in a zone of moderate
intensity, and if she catches air and cannot hold a conver-
sation, she is considered to be in a zone of high intensity
exercise [14,23].

Pregnant women who exercised before pregnancy are
recommended to exercise at a moderate intensity and preg-
nant women with a sedentary lifestyle to exercise with a
low intensity with a gradual increase [14,24,79,84]. Preg-
nant women who have exercised intensively before preg-
nancy may continue this level of activity during pregnancy
according to the guidelines [106].

7. Assessment of Physical Activity Level
Before starting exercise, it is necessary to assess the

physical activity level of the pregnant woman in order to
determine the best exercise program in order to achieve
clinically significant health benefits [14]. Physical Activity
Readiness Medical Examination for pregnancy (PARMed-
X), Get Active Questionnaire for Pregnancy, Kaiser Physi-
cal Activity Survey, Pregnancy Physical Activity Question-
naire, (PPAQ) and Godin Leisure - Time Exercise Ques-
tionnaire are useful tools for assessment of the degree of
physical activity level of a pregnant woman.

Physical Activity Readiness Medical Examination for
Pregnancy and Get Active Questionnaire for Pregnancy are
questionnaires developed by the Canadian Society for Exer-
cise Physiology. PARMed-X for pregnant women assesses
the health status of the pregnant woman, activity habits and
physical activity intentions [107]. Get Active Question-
naire for Pregnancy is a simple two-part self-assessment
too; the first part contains questions about the health sta-
tus of the pregnancy and the second part about the physical
activity level [108].

The Kaiser Physical Activity Survey is a self-
assessment tool that assesses household and family care ac-
tivities, occupational activities, active living habits and par-
ticipation in sports and exercise [109].

Pregnancy Physical Activity Questionnaire is adjusted
for pregnant women according to the International Physi-
cal Activity Questionnaire developed by the World Health
Organization. The PPAQ is a self-assessment question-
naire that assesses the type of physical activity (house-
hold/caregiving), occupational, sport/exercise and pysical
activity level (as sedentary, low, moderate, and vigorous
activity) [110].

Godin Leisure - Time Exercise Questionnaire is self-
assessment questionnaire for physical activity score in one
week longer than 15 minutes [111].

These assessment tools are valuable in the detection of
the type, intensity, duration and frequency of physical activ-
ity in pregnant woman and designing the exercise program
during pregnancy.

8. Guidelines for Exercise in Pregnancy
Recommendations for exercise in pregnancy have

been published through several international guidelines [14,
23,24,89]. It is advisable to accumulate 150–300 minute of
exercise per week, with sessions on most days of the week
(≥3 days) of at least 30 minute with moderate intensity (Ta-
ble 1) [14,23,24,89,112,113].

Guidelines from the Society of Obstetricians and Gy-
necologists of Canada suggest that all pregnant women
without contraindications should exercise in pregnancy, es-
pecially pregnant women who exercised before pregnancy,
as well as pregnant women with gestational diabetes as
well as overweight and obese pregnant women (with pre-
pregnancy body mass index ≥25 kg/m2) [14]. Pregnant
women should exercise for at least 150 minutes a week at a
moderate intensity in order to achieve clinically significant
health benefits and reduce pregnancy complications (i.e.,
gestational diabetes, gestational hypertension, preeclamp-
sia). The frequency of exercise in pregnancy should be at
least three times a week although exercise is encouraged
every day of the week. Exercise intensity should be 12 to
14 (out of 20) according to the Borg’s Rating of Perceived
Exertion scale and in accordance with heart rate values. An
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exercise program in pregnancy should include aerobic and
strength exercises. For pregnant women aged 18 to 45, ac-
cording to Canadian guidelines, it is recommended to per-
form 8 to 10 strengthen exercises during one to two sets
a week (but not consecutively for two days). One aerobic
workout can be replaced with strengthening exercises. It is
recommended to use dumbbells with less weight and more
repetitions. Heavier weights can overload joints that are
already overloaded due to elevated levels of the hormone
relaxin during pregnancy [14].

Guidelines from the Royal Australian and New
Zealand College of Obstetricians and Gynecologist for ex-
ercise in pregnancy in normal pregnancies are the same as
the guidelines for the general population (aged 18 to 64
years). It is recommended to exercise 150 to 300 minutes
of moderate intensity per week, 75 to 150 minutes of high
intensity or a combination of both intensities. In addition
to the above recommendations, it is believed that strength-
ening exercises should be performed at least two days a
week. Regular exercise every day of the week for 30 to
60 minutes is encouraged for pregnant recreational and pro-
fessional athletes, while pregnant beginners should exercise
for 20 to 30 minutes. It also emphasizes the reduction of a
sedentary lifestyle to a minimum, ie reducing the amount of
time spent in prolonged sitting and interrupting long peri-
ods of sitting as often as possible by changing body position
and/or getting up and walking [23,114].

Guidelines from the Danish Health andMedicines Au-
thority recommends 30 minutes exercise 3 times a week
with moderate intensity during a normal pregnancy [35].

Guidelines from the American College of Obstetri-
cians and Gynecologists recommend that pregnant women
should exercise for at least 30 minutes at a moderate inten-
sity, preferably five times a week [86,89,96] or every day
or 150 minutes per week, avoiding more than two consec-
utive days without exercise [67]. A combination of aerobic
exercise and strengthening exercises at least twice a week
is recommended, with at least five exercises involving large
muscle groups. Pregnant women who start exercising dur-
ing pregnancy are advised to exercise with a maximum of
15 minutes of exercise daily three times a week with a grad-
ual increase to 30 minutes of exercise.

Recommendations from the American College of
Sports Medicine and the American Heart Association ad-
vice increasing exercise in pregnancy by at least 16 MET
hours per week [38,97]. To achieve a minimum of 16 MET
hours per week, it is recommended to walk 3.2 km per hour
or 6.4 hours per week (2.5 MET, moderate intensity) or ex-
ercise on a stationary bicycle 2.7 hours per week (6.0–7, 0
METs, high intensity) [115].

9. Conclusions
Exercise in pregnancy reduces the incidence of car-

diovascular and metabolic diseases as well as painful con-
ditions. Exercise is effective in the management of both

conditions improving the symptoms and short and long term
outcome. If recommendations for exercise in pregnancy are
followed, exercise has no adverse acute effect on the fetus.

Therefore, exercise in pregnancy can and should be
recommended form all healthcare professionals due to the
well known beneficial effect on the pregnant woman and
her fetus.
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